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HOACHUTEJIBHASA 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 MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronxX OCHOBHbIE 00pa30BaTeNbHbIE MPOrPAMMBI, U OCHOBHBIX MOJ0KEHUN
«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
oOuielt cTpareruy 00y4yeHusi, BOCIUTaHUS U Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpa3oBaHHe OOyYaroNIMXCS Ha
ypOBHE CpeHero o01ero 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 KM3HHU OOIECTBa, a TAKXKe C YUETOM OOIIMX LIeNel U MPUHIIUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBIILUICHMUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHHUS B3aUMOCBS3H MEXIY
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 JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO 0OMmEero oOpa3oBaHUA
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XHUMUUYECKHUX PEAKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs 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 MIO3HABATEIBHOW U MPAKTUUYECKOU AEATEIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pELIEeHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
IIEJIOM COJIep)KaHue ydeOHOro mnpeaMera «XUMUS» JTaHHOTO YPOBHS W3Y4YEHMUSI
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y OOYHAIOIMIMNXCS MUPOBO33PEHUYECKOM OCHOBBI
Uil TIOHUMaHus (QuiocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE EIMHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUusT TMPOTUBOPEUYUM MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemenuss 3agady  BOCIWTaHMS, Pa3BUTUS M COLMAIM3ALINU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JIEATEIBLHOCTH: pEIIeHUs TMpoOiieM, TIOWCKa, aHaiu3a W 00pabdOTKH
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CpPEHEr0 0OIIEero oOpa3oBaHus, IMPU ONPEISICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTH Ye€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUI
OPUEHTHPOBATLCS B MHUPE BEHIECTB U XUMHUUECKUX SIBIICHHM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCEHEBHON KU3HU;

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

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHUs
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero odmiero oOpa3zoBanus. CeroaHs B
NPEToaBaHuy XUMUH B OOJIBIIEH CTENEHU OTAAETCA MPEANOYTEHUE TPAKTUIECKON
KOMIIOHEHTEe COJEpKaHusi OOydYeHUs, OPHEHTHPOBAHHOW HA TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON JKU3HU JJIs pelIeHUs
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  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAYEHUE JMJISI Pa3IUYHBIX BUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe Il OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BaTh
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, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

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

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. loMonorus, wu3omMepus. XUMUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBjiIeHUE, O0YTITMBAHUE U TOPEHUE).

Yriaesogopoabl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpOCTEHIINH TpeACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKUEe W
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOIYYEHHE U NpPUMEHEHHe. T01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



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

IIpuponHble UCTOYHUKM YriIeBOAOPOAOB. IIpUpOoAHBI ra3 W IOIYTHBIE
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 €r0 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 pabOThl: MOTYyYEHUE ITHUIICHA U U3YUYEHUE €r0 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 WU MPOAYKTOB PEAKIIUH).

Kuciopoaconep:kamme opraHn4ecKkue coenHeHus

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHOJ: CTPOECHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA ¥ 3TAHOJIa Ha OPTAaHU3M YEeJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
OopraHu3M 4esnoBeka. [[puMeHeHne ruiepruHa u STUIEHTJIUKOIIA.

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

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

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

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

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



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

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

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

PacuétHrie 3agaun.

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

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

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

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

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

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

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

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
O03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

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



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

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

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

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, KHUPHI,
(bepMeHTHI).

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

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

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

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

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

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULATEIBHOCTb.
Ctenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

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



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

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

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

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

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

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

PacuéTHbie 3agaum.

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

Heopranuuyeckast xumust

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

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

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue dusnyeckue cBoicTBa MeTtauioB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



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

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

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

PacuétHnlie 3agaun.

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

XHUMHSA ¥ )KM3Hb

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

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

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

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

MexnpeaMeTHbIE CBA3U.

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

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

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



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

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

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

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

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

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

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

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

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

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

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

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

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

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

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

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

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

4) popMupoBaHus KYJbTYPbI 310POBbSI:

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

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

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

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

5) TpyA0BOro BOCIIMTAHMS

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

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



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

YBaXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYIOBOM JIESITEIbHOCTH;

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

6) 3K0JIOrNYeCKOro BOCIIMTAHMS

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

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

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

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

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



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

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

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

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

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

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

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

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

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

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

OBaagenne YHHBEpPCAJIbHBIMH Y4eOHbIMH MO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

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

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



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

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

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

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

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

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

3) pabdora ¢ ungopmanmeii:

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



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

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

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

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

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

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

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

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

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

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

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

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpumMepax cHocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

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

dbopmyi.
11 KJIACC

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

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 MPAKTHUYECKUX 3a7a9 M SKOJOTHUYECKU
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 OPOHWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSAPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JAUCCOLMAIUSA, OKHUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUU SI3BIK XHMHUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U OE30MaCHOM HCMOJIb30BAHUN BAKHEHIIINX HEOPTaHUUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

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

c(hopMHUPOBAHHOCTh, YMEHHI HCIIOJb30BaTh XUMHUUYECKYI0 CHMBOJIMKY IS
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



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

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS]) B COCMHEHUSIX, 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 WX COCTaBy K OMNPEACIIEHHOMY KIacCy/rpymnie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u IeMOHCTPUPOBATH €I0 CUCTEMATU3UPYIONTY 0, OOBSICHUTEIBHYIO
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 OPOUTATINY, «IHEPTETHUECKHE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

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

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pPa3IMYHBIM TIpU3HAKaM (YHCIY M COCTaBY pEardpyroliux BEHIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPABHCHHS PEAKIIMi HOHHOTO OOMEHA, YIUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

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



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

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAYyYHBIX MPUHIMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMUYECKUX PEeaKIUAX, MAcChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIOJATh 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 TJIAHUPOBATH U BBINOJIHATH XUMHYECKHIM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTrO OOMEHa, KauyeCTBEHHBbIE peaklnu 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,
MPEACTABIATh PE3YNbTAaThl XWMHUYECKOT'O OJKCIIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3yIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluu, 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
OMacCHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl OTIPEICIIEHHBIX BEIIECTB, IOHUMAs



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

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IO3HAHUS BEHIESCTB M
XUMHYECKUX SBICHUM;

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

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPTaHNYECKUX COeTMHEHUI A 3 brbmmorexa [OK
' ’ https://m.edso0.ru/d69df650
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 penenbHbIe yriaeBOAOPOIBI — alKaHbI 2 https://m.eds00.ru/d69df650
59 HenpenenbHble yriaeBo0pObl: aJIKEHBI, 6 1 brbmiorexa [IOK
. ATKA/HCHBI, ATKHHEL https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 ApOMaTHIECKHE YIIICBOIOPOIbI 2 https://m.eds00.ru/d69df650
54 [IpupoiHBIE HICTOUHUKH YTJIEBOJOPOJIOB 3 1 brbmiorexa [IOK
. W HX TIepepaboTka https://m.edso0.ru/d69df650
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bubmuoreka [JOK

3.1 C . D 3
HHPTRL FECHOT hitps://m. eds00.ru/d69df650
3.9 Anberuasl. KapOoHOBBIE KHCIIOTHIL. . Bubmmoreka [IOK
. Croskbie Supbi https://m.eds00.ru/d69df650
bubmmoreka [{OK
3.3 YrieBop! 3 https://m.eds00.ru/d69df650
Hroro mo pazueny 13
Pasznea 4. A3orconep:kanue Oprann4eckre coeJuHEeHUus
bu6moreka [IOK
4.1 A LA .b 3
MITHBL AMIHOKHCIIOTRL BEIH https://m.edso0.ru/d69df650
Hroro mo pazueny 3
Pa3nen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 IT .K .B 2
FACTMACCHL. DayHyRHl. DorokHa https://m.eds00.ru/d69df650
Hroro mo pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenne atomoB. [leproanueckuii 3aK0H
P proA bubmmoreka [{OK
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
https://m.edso0.ru/d69df650
anemenToB J. 1. Menaeneera
12 Crpoenue BemecTsa. MHOroo6pasue 4 brbmotexa LIOK
: o — https://m.edso0.ru/d69df650
bu6mmoreka [IOK
13 XUMUYECKUE PEAKIUH 6 1 1 https://m.eds00.ru/d69df650
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 Meraist 6 1 https://m.eds00.ru/d69df650
bubnuoreka [JOK
2.2 Hemeraist 9 1 1 https://m.eds00.ru/d69df650
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5 brbmmotexa LIOK
: BEIIECTR https://m.eds00.ru/d69df650
Hroro no paszneny 17

Pa3pen 3. Xumus u ;Ku3HL



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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bubmuoreka [JOK

3.1 KUMHA U KH3HE 4 https://m. edsoo.ru/d69df650
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 2

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[Ipeamer opraHn4ecKoi XUMHH, €€
1 BO3HUKHOBEHHE, PA3BUTHE U 1 bubmiorexa HOK
P https://m.edso0.ru/d69df650
3HAYCHHE
Teopust CTpOCHHS OPraHUIECKHX
2 coequaeHuit A. M. byrneposa, eé 1 Bubmaotexa IIOK
- VL DYT ’ https://m.edso0.ru/d69df650
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o KIaccupuKaUm bubmuorexa [JOK
OPraHUYECKUX BEIIECTB. https://m.eds00.ru/d69df650
3 Homenknarypa (cucremMaruueckasi) u 1
TPUBHUAJIbHbIC HA3BAHUS
OpraHUYECKUX BEILEeCTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 but6miorexa [HOK
TOMOJIOTHYECKHIA PSiT https://m.eds00.ru/d69df650
5 Meran U 3TaH — IPOCTENIINE 1 but6morexa LHOK
TPe/ICTABHTENH ATKAHOB https://m.edso0.ru/d69df650
6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 bu6morexa [HOK
CBOJCTRA https://m.eds00.ru/d69df650
7 DTUIICH ¥ TIPOTIUIICH — TPOCTEHIIIE 1 bubmuorexa IIOK
NPe/ICTABHTEINH ATKEHOB https://m.eds00.ru/d69df650
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[Ipaktuyeckas padora Ne 1.

bubmuoreka [JOK

8 «[lomyuenue aTUICHA U U3yUECHUE https://m.edsoo.ru/d69df650
€ro CBOMCTB»
Anxanuensl. byranuen-1,3 u bubnuoreka [JOK

9 MeTunoyraauen-1,3. Tlomyyenne https://m.edsoo.ru/d69df650
CHHTETUYECKOTO KaydyKa U PE3UHBI
AJIKHMHBI: COCTaB U 0COOEHHOCTH bubnuorexa [JOK

10 CTPOEHMSI, TOMOJIOTHYECKHUM PAI. https://m.eds00.ru/d69df650
Anetunes — npocTenmmn
MPEACTaBUTEh ATKUHOB

1 Brluuciienns mo ypaBHEHUIO EH@.IHOTeKa HOK
XHMUHECKOH PeaKIiH ttps://m.edsoo.ru/d69df650
ApeHbI: GEH30I1 M TOIYOIL. bu6miorexa LHOK

12 TOKCHYHOCTD APEHOB https://m.edso0.ru/d69df650
I'eneTnueckas cBsA3b yrieBOA0POIOB, bu6mmoreka [IOK

13 MPUHAUISKANUX K PA3TUIHBIM https://m.edso0.ru/d69df650
KJlaccam
[IpupoHbIE UCTOYHUKHT bubnmuorexa [JOK

14 YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 u https://m.edso0.ru/d69df650
MOIyTHBIC He(PTsIHBIC Ta3bl, HEPTH U
MIPOIYKTHI €€ mepepadoTKu
IIpupoaHbie HCTOYHUKH bubnunoreka [JOK

15 YIJI€BOJIOPOJOB: IPUPOIAHBIN ra3 U https://m.edso0.ru/d69df650
MOMyTHBIE He(TAHBIE T'a3bl, HEPTh U
MIPOIYKTHI €€ mepepadoTKu

16 KouTtposnbHast paboTa 1mo paszeny Bubnmorexa IIOK

«YTaeBOaOpOABI»

https://m.edsoo.ru/d69df650
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Hpeneﬂmee OJHOATOMHBIC CIIMPTHI:

bubmuoreka [JOK

17 METaHOJ U 3TaHoJI. Bopopoanas https://m.edso0.ru/d69df650
CBSI3b

18 MHOTOATOMHBIE CITUPTHI: BH6J.IH0TeKa LHOK
STHJIEHTIIHKONb M TIHIIEPHH https://m.edso0.ru/d69df650
@DEHOJ: CTPOEHUE MOJIEKYJIbI, bubnuorexa [JOK

19 (uznuecKkue 1 XuMU4YeCcKHue https://m.eds00.ru/d69df650
CBOWCTBA, IPUMEHEHNE

20 Anbaeruisl: popMabaeru u E’I’I@.IHOTGK"“ HOK
AlleTANbICTH. ALICTOH ttps://m.edsoo.ru/d69df650
OIHOOCHOBHBIE MpPEEIbHBIE bu6moreka [IOK

21 KapOOHOBBIE KMCIIOTBI: MypaBbHHAs https://m.edso0.ru/d69df650
U yKCyCHast
[TpakTuueckas padota Ne 2. bu6mmoreka [IOK

22 «CBoiicTBa pacTBOpa yKCYCHOM https://m.edso0.ru/d69df650
KHCITIOTBI»
CreapuHOBas M 0JICMHOBAs KUCIIOTHI, bubmuoreka [JOK

23 KaK MPEJICTaBUTENH BBICIIUX https://m.edso0.ru/d69df650
KapOOHOBBIX KHUCIOT
Mb11a KaK COJIM BBICHINX bubmuoreka [JOK

24 KapOOHOBBIX KHCIIOT, X MOTOIIEE https://m.eds00.ru/d69df650
JeNCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC bubnunoreka [JOK

25 KapOOHOBBIX KHCIOT. ['mapomnus https://m.edso0.ru/d69df650
CIIOXHBIX 3(UpPOB

26 JKupbr: TUApOIU3, IPUMEHEHHE, Bubnmorexa IIOK

Omosioruueckas POJIb KUPOB

https://m.edsoo.ru/d69df650
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VYTraeBoibl: cocTaB, KiaccuuKarus.

bubmuoreka [JOK

27 Baxueiime npeacTaBuTeNu: 1 https://m.edso00.ru/d69df650
TIIF0K03a, PPyKTO3a, caxapo3a

28 Kpaxmai 1 1esuiono3a Kak 1 Eg{iﬁ;ﬁf;i (I)_[r(SIISGQdfGSO
MIPUPO/THBIE TIOJMMEPHI S '
KonTponsHas pabota no pazzaeny bubnnorexa [JOK

29 «Kucnopoxaconepxamue 1 https://m.eds00.ru/d69df650
OpPTaHWYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHas paboTa
OO6muras xapakTepucTuKa bubmuorexa [JOK

30 a30TCOAEPKAIUX OPTAHUYECKUX 1 https://m.eds00.ru/d69df650
coenuHeHU# / Beepoccuiickas
poBepoyHasi pabora

bu6mmoreka [IOK

31 AMMHBI: METHJIAMHH W aHUJIHH 1 https://m.eds00.ru/d69df650
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE bubmuorexa [JOK
OPraHM4eCcKUe COCANHEHHU S, UX https://m.eds00.ru/d69df650

32 onoJsiornyeckoe 3HaueHue. Ilenrumasl. 1
benku xak npupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS

33 OCHOBHBIE HOHATHUS XUMHU ! Eg:j;;f;i cl)lr(li/I;G%fGSO
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN S '
OCHOBHBIE METOABI CHHTE3A bu6mmoreka [JOK

34 BBICOKOMOJIEKYIIAPHBIX COCTUHEHUI. 1 https://m.edso0.ru/d69df650
[TnacTmacchl, Kaydyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne T u BbI
n/n Tema ypoka Bcero Kontpobuvie | Hpaxrieckie IIdlsay:eHnﬂ :6[?a[;?)na:enbﬂme
padoTsbI padoThI pecypest
XUMHUECKHH dIIEMEHT. ATOM. bubmorexa IIOK
1 DneKTpoHHAs KOHPUTYpAIUs aTOMOB 1 https://m.edso0.ru/d69df650
[leproauueckuii 3aKoH U bubnnorexa [JOK
[Tepronnueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/d69df650
2 snemenToB JI. . MenpeneeBa, ux 1
CBS3b C COBPEMEHHOM TeopHUei
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB bubmuorexa [JOK
XUMHUYECKUX JIEMEHTOB U UX https://m.edso0.ru/d69df650
3 COCTMHEHUH TI0 TPYIIIaM U TIePHOJIaM. 1
3HaYCHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBbI XUMHUYECKUX deMeHToB J1. 1.
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BellecTBa. XUMUYECKast bubmuoreka [JOK
4 CBSA3b, €€ BHbI; MCXaHHU3MBI 1 https://m.edso0.ru/d69df650
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b
BanenTtHocTb. bubnuoreka [JOK
5 OneKTpoOTpULATENBHOCTh. CTENEHb 1 https://m.edso0.ru/d69df650
okucneHus. BeliecTBa MOJIEKyISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHUS
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Ilonsatue o AUCTICPCHBIX CUCTEMAx.

bubmuoreka [JOK

6 HcTtrHHBIE U KOJUIOUIHBIE PACTBOPBI. https://m.eds00.ru/d69df650
MaccoBas 107151 BelllecTBa B pacTBOPE
Krnaccudukaius 1 HOMEHKIIaTypa bubnuoreka [JOK
7 HEOPraHWYECKUX COCIMHEHUM. https://m.edso0.ru/d69df650
['eneTnyeckast CBsI3b HEOPraHUUECKHUX
BEIIIECTB, PA3JINYHBIX KJIACCOB
Knaccudukanust XauMuueckux peakiuii bubnuorexa [JOK
B HEOPTaHMYECKOW U OPraHUYECKON https://m.eds00.ru/d69df650
3 XUMUHU. 3aKOH COXPAHEHHS MaCChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
MIpEBpAICHUs YHEPTUU TIPU
XUMHYECKHAX PEAKIIHSIX
i CxkopocTb peakuun. O6paTuMbIe BH6J.IH0TeKa HOK
peakii. XHMIIECKOE PABHOBECHE https://m.edso0.ru/d69df650
[IpakTrueckas padota Ne 1. «Bnusiaue bubmuorexa [JOK
10 pa3IuYHBIX (PAKTOPOB HA CKOPOCTH https://m.edso0.ru/d69df650
XUMHUYCCKON PEaKIIum»
DJIEKTPOJIMTUYECKAST JUCCOIUALIMSL. bu6mmoreka [JOK
[TonsiTue 0 BOJOPOIHOM MOKa3aTelie https://m.edso0.ru/d69df650
11 (pH) pactBopa. Peakuyu HOHHOTO
obmeHa. ['uaponu3 opraHudecKux u
HEOPraHMYECKHUX BEIECTB
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK
12 peakiuu. [Tousitue 06 2IeKTpOH3e https://m.eds00.ru/d69df650
pacIiaBoB U pacCTBOPOB COJIEH
13 KonTtponpHas pabota no pasaeny Bubnmorexa IIOK

«TeOpeTI/ILIeCKI/IC OCHOBBI XUMHUH

https://m.edsoo.ru/d69df650
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Mertaminl, UX IOJIOKCHHE B
[Tepuoaunueckoil cucreMe XUMHUECKUX
anemeHToB J[. . MeneneeBa u

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

14

OCOOCHHOCTH CTPOCHHS aTOMOB.

OO0mue dpuznyecKkue CBOMCTBA

METaJJIOB

CrutaBbl METaJIJIOB. bubmmoreka [{OK

15 DNEKTPOXUMHUECKUN Psiji HAlPSDKEHUH https://m.edso0.ru/d69df650
METaJIJIOB
XUMHYECKHE CBOMCTBA BAKHEHIITNX bu6moreka [IOK

16 METaJUIOB (HATpUH, KAJINH, KaJIbIHA, https://m.edsoo.ru/d69df650
MarHuii, aJlOMUHUIN) U UX COeTMHEHUN

17 XuUMHUYECKHE CBOMCTBA XpOMa, MEH U l:;i?;;f;i ?3/1369&650
WX COCTMHECHHI S '

18 XuMmudeckue CB(iI‘/'ICTBa IMHKa, JKelle3a ng;;ﬁf;i gr(jllz69df650
Y UX COCTUHCHUM e :
[IpakTrueckas padota Ne 2. "Pemenue bubmuoreka [JOK

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME https://m.eds00.ru/d69df650
«Metamib»"

HemeTtannsl, X moja0XKEHHUE B bu6mmoreka [JOK

20 [Tepuoanueckoit cucteMe XMMUYECKUX https://m.edso0.ru/d69df650
anemenToB /. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB
®du3nyeckue CBOMCTBa HEMETAILIOB. bu6mmoreka [JOK

21 AnnoTpomnusi HeMeTaI0B (Ha IpUMepe https://m.edso0.ru/d69df650

KHCcIopoa, cepsbl, pochopa u
yriepoja)
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XUMHYECKHE CBOMCTBA TaJIOTCHOB,

bubmuoreka [JOK

22 :

CepBl H MX COETUHEHHIA https://m.eds00.ru/d69df650

23 Xumuueckue cBoiicTsa asora, Gpocopa bubmorexa [HOK
¥ HX COCTHHCHMIA https://m.eds00.ru/d69df650

o4 XuMudeckue CBOMCTBA yriiepoa, bubmorexa IIOK
KPEMHHUS 1 MX COETHHEHHIt https://m.eds00.ru/d69df650

25 [IpuMeHeHre BaKHENIINX HEMETAIIIOB bu6miorexa [IOK
¥ HX COeTHHEHMUIt https://m.eds00.ru/d69df650
O06o01enre 1 cucTeMaTru3aus 3HaHUHA bubmuorexa [JOK

26 no teme «Hemeranne». Beruncienus https://m.edso0.ru/d69df650
10 YPaBHCHUSIM XUMHUYECKHX PEaKIIHA
U TEPMOXUMUYECKUE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemenne bu6mmoreka [IOK

27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME https://m.eds00.ru/d69df650
"Hemeranmmsl"»

08 KoHnTposbHas paboTa 1o Temam but6miorexa [IOK
«MeTamieny 1 «HeMeTamIsn https://m.eds00.ru/d69df650
Heopranuueckue u opraHunyeckue bubmuoreka [JOK

29 KuCcnoThl. Heopranuueckue u https://m.edso0.ru/d69df650
OpraHHYeCcKHUe OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U bubnnoreka [JOK

30 OPraHM4YeCKUe COCAUHEHUS. https://m.edso0.ru/d69df650

I'eneTnyeckas cBA3b HCOPraHn4€CKux
1 OPraHUYCCKUX BCIICCTB



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Ponb xumuu B odecrieueHun bubmuoreka [JOK

31 9KOJIOTUYECKOU, JHEPreTUYECKON U 1 https://m.eds00.ru/d69df650
MUIIEBOH 0€30MMacHOCTH, Pa3BUTHH
METUITTHBI
[IpencraBienust 00 OOMIMX HAYIHBIX bubnuorexa [JOK

32 MPUHIMIAX TPOMBIIIIEHHOTO 1 https://m.edso0.ru/d69df650
TIOJTyYECHHUST BYKHEUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB 1 bu6miorexa [IOK
MaTepHAJIOB https://m.edso0.ru/d69df650

bu6moreka [IOK
34 XuMHSI 1 3I0pOBBE YeI0BEKA 1 https://m.edso0.ru/d69df650
OBUIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM 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

CdopMHUpPOBAHHOCTH TPEACTABICHUN O XUMHUUYECKOM COCTaBIISIOIICH
€CTECTBCHHOHAYYHOUW KapTUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJbI, B (OPMHPOBAHUU MBIIIJIEHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpesie

1.2

Brnanenue cucremMoll XUMHUYECKHMX 3HAHWUW, KOTOpas BKIIOYAECT:
OCHOBOIOJIAraloIre TIOHSITHS (Monekyma, BaJICHTHOCTH,
AIEKTPOOTPHUIIATEHHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIpHBIM OOBEM, YrIepOIHBINA CKEJET,
(GyHKIIMOHANBHAS ~ TpyINa, pagukail, HM30MEpHUsi, HU30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOI- H
a30TCOJIEp KaIlie COeAUHEHUs, OMOJIOTMYECKd aKTUBHBIE BEIIECTBa
(yrneBompl, )KUPBI, OCIIKH ), MOHOMEp, TMOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TeopHs
XMUMHYECKOTO CTpoeHusi oprannyeckux semects A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IOJY4eHUH U O€30MacHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHMYeCKHMX M OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh UX  B3aMMOCBS3b,  HCIOJH30BATh
COOTBETCTBYIOIIME TMOHSATUS IMPH OMHCAHUU COCTaBa, CTPOCHUS U

NpeBpalleHNI OPraHM4eCKUX COCMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCHOIB30BATH XUMUYECKYIO CUMBOJIMKY
JUIL COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpaII€HHOW) (opMyT OpraHMYeCKUX BEIIECTB M ypPaBHEHUI
XMUMUYECKUX  pEaKUMH,  HW3rOTaBIMBAaTh  MOJENHM  MOJIEKYJ
OPraHMYECKUX BEILIECTB M WUIIOCTPALIMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOI'O CTPOCHUA




1.5

ChopmMupoBaHHOCTH YMEHHI YCTAaHABIMBATH MPUHAICKHOCTD
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
onpenenéHHoMy Kiaccy (Tpyrime) COeAUMHEHHM (YIJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COSITMHEHHS, BHICOKOMOJICKYISPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 10 CHUCTEMATUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI NPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opraHndeckux Beuects A.M. bytneposa ans oObsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ©  a30TCOAEpIKAIINE

OpPraHn4€CKUC COCANHCHM. BI)ICOKOMOHeKyHS[pHBIe COCAMHCHUS

2.1

ChopMHpPOBAaHHOCT, YMEHUN NPUBOJWUTH TPHUBHUAIBHBIC Ha3BaHUS
OT/AEIbHBIX OPraHMYECKUX BEUIECTB (ITHIJICH, MPOIMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErul, aleTaabIeTu/I,
MYpaBbHUHAs KHCJIOTa, YKCyCHas KHCIOTa, OJICMHOBAs KHUCIIOTA,
CTeapuHOBasi KHCIJIOTA, TJII0KO03a, (pPyKTO3a, Kpaxmal, IeUTI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCTh, YMEHUW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HYecKne W XMMHYCECKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, 3THJICH,
MPOIMIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeHzou,
METaHOJI, TAHOJI, STHJICHTJIUKOJIb, TIMIEPUH, (DEHOJI, alleTaIbICTH/I,
MypaBbHUHAs M YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIjI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHA WIUIIOCTPUPOBATH F'CHECTHYCCKYHO CBA3b
MCXKAY  TUIINYHBIMU MMpeaACTaBUTCIIMU Ppa3sINYHbIX KJ1aCCOB
OPraHu4YCCKux BCIICCTB YPaBHCHUSAMHA COOTBECTCTBYIOIIHUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

2.4

ChopMUPOBaHHOCTb ~ YMEHMS  XapaKTepu3oBaTh  UCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX T1epepabOTKM W  MPAaKTUYECKOe IPUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAyYHOTO MO3HAHWS, HCIOJIb3YEMbIX B XHUMHH
MPU HW3YYCHUU BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEpEHUe,  JIKCIICPUMEHT,  MOJCIMPOBAHUE),  HCIOJIb30BaTh
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIICCTBAMH H UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TIPaBHJIA IIOJH30BAHUS
XUMUYECKON MOCY/ION | J1abopaToOpHBIM OOOPYAOBAaHUEM, a TAKKE
TpaBuiia OOpAIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpAIICHUs OPraHMYECKUX BEIECTB
NPy HArpEeBaHWM, TIOJIYYCHHE OSTHJICHA W HW3YYCHUE €ro CBOWCTB,
KAueCTBEHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JI€HATypaIus
OCJIKOB TIPU HArPEBaHUH, IIBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOpAIEHUH C BEIIECTBAMHU
U Ja0OpaTOpPHBIM OOOPYIOBAaHHMEM; TIPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B  ¢GopMe 3alluCh  ypaBHECHUM
COOTBETCTBYIOIIMX PEAKIUNA W (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTH ~ YMEHHMH  NpPOBOAWUTH  BBIYHCIEHUS IO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BElIeCTBA WJIM NPOAYKTa pEaklUu MO H3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKum/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKU  aHAJIMU3HPOBAThH
XUMHYECKYI0 HH(POPMAIUIO, MOITYy4aeMyI0 H3 pPa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil nHpopmanuu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOIATh MpaBUJIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOEro 3JI0POBBbS M OKPYXKAaIOLIEH MPHUPOIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTb BO3JECUCTBUSl HA JKUBBIE OPraHU3MBI
ONpeIENEHHBIX OPraHUYECKUX BELIECTB, TIOHUMAsl CMBICIT TOKA3aTENs
[IIK (mpenenbHO JOMYCTUMOW KOHIEHTpAIMK), TOSACHATH Ha
npuMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUs X BPETHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnangenne cucTEMON XMMHMYECKMX 3HAHWUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue TOHATHS  (XMMHUYCCKHNA  JJIEMEHT,  aToM,
JJIEKTpOHHAsT 000JI0YKa aroma, S-, p-, O-3/IeKTpoHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTb,
CTENEHb OKHWCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peakun (OKHCITUTETBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHJOTEPMHUYECKHE, PEAKIIU HOHHOTO 0OMEHa), PaCTBOP, SJICKTPOJIHTHI,
HE3JIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMAINSA, OKHUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XHUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBecHE); TEOPUUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEeHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XHUMHH,
(haKTOJIOTHMYECKHE CBEIECHUS O CBOMCTBAxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCITOJIb30BAHUN BOKHEHIITNX HEOPTraHUYECKUX BEIESCTB B

OBITY U IPAKTHUECKON JESITeNbHOCTH YeI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBISABISATH XapaKTepHbIE NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHH, NMPUMEHSITH COOTBETCTBYIOIINE
MOHSTHUSI TPU ONHUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUM C MOHSITHIMHU u MpeJICTaBICHUAMHU JIPYTrUx

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHA BCHICCTB U
XUMHUYECKUX SIBJICHUMN (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTb UM CTCIICHDB
OKHCJICHUA XUMHUUYCCKUX 3JSJICMCHTOB B COCAWHCHUAX PA3JIAIHOIO
COoCTaBa, BU/J XHMHUYECKOH CBA3HU (KOB&HCHTH&H, MOHHasd,
MCTAIJIINYCCKasd, BO,[[OpOI[HaH) B COCOAWMHCHUAX, THUII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJIApHAA, NOHHAs,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I OHPEACIIATh XapaKTEep CPEAbl B BOIHBIX

pacTBOPAX HCOPraHMIYCCKUX COCIMHEHUN




1.6

ChopmupoBaHHOCTE  yMEHHSI  KIACCH(PHUIMPOBATH  XHUMHYCCKUE
pEeaKIuy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyrOIINX
BEIIECTB, TEIUIOBOMY d(h(]EeKTy peakiuu, H3MEHEHHIO CTETICHEH
OKUCJICHHST ~ DJICMCHTOB,  OOpaTUMOCTH  PEaKIMH,  y4aCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTh YMCHHM COCTAaBJISTh YPAaBHCHHS PEaAKIIHA
pPa3IMYHBIX THUIOB, IOJHBIE W COKpalIEHHbIC YPaBHEHUS PEAKLHUI
MOHHOTO OOMEHA, YYHTHIBAs YCIOBHS, MPU KOTOPBIX 3THU pPEaAKIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuu,
MOATBEP:KIAOLIUE KayeCTBEHHBIN CoCTaB Ppa3IUYHbIX
HEOPraHMYECKUX BEIIECTB, PAacIO3HABaTh OMNBITHBIM INYTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpOBaHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

ChopMHUpPOBAaHHOCT YMEHUN OOBSACHITH 3aBUCUMOCTH CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3IuUHbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHUM OOBSCHATH XapakTep CMEIICHUs
XHUMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIn Jle [larense)

061_]_[3}{ " HCOPraHUYCCKasaA XUMHA

2.1

CdopMHpOBAaHHOCTh YMEHUW pPACKpBIBaTh CMBICH [leproaudyeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIbHYI0O M  IPOrHOCTHYECKYIO

dbyHKIUH

2.2

ChopmupoBaHHOCTh  YMEHHIl  XapaKTepH30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHX 23JIeMeHTOB 1—4  mepuonoB
[lepuonuueckoit  cuctemMbl  XuUMU4Yeckux  anemeHtoB  J[.U.
MeHnierneeBa, HCIOJIB3Ys MOHATHS «S-, P-, 0-3JIeKTPOHHBIC OpPOUTATIHY,
«QHEPreTUYECKHE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMYECKUX IJIEMEHTOB U UX COCIAMHEHUH MO MEPUOJAM U
rpynnam I[leppoandeckor cucTteMbl XUMHYECKHUX diaeMeHToB J[.U.

Menneneesa

2.3

ChopmupoBaHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIINE
XMMHYECKHE CBOWCTBA HEOPraHWYECKHUX BEIIECTB Pa3TUYHBIX

KJIaCCOB, NOATBCPIKAATh CYILICCTBOBAHUC T€HEeTUYECKOM CBA3U MCKOY




HCOPraHNM4CCKUMHU BCIICCTBaAaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLIUN

2.4

ChopMUpOBaHHOCTh YMEHHUH yCTaHABIMBATh IPHUHAUICHKHOCTD
HEOPraHMYECKUX BELIECTB II0 UX COCTaBY K OIPEAEIEHHOMY KJIacCy
(rpynne) coenuHeHu# (IpOCThIE BELUIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIbI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHH MCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJeHUs (OPMYNl BEHIECTB M YPaBHEHUH XUMHUYECKHUX
peaknmii, cuctemarudeckyro HomeHknarypy (IUPAC) u TpuBnanbHble
Ha3BaHMUS OTHEIbHBIX HEOPraHWYECKHWX BELIECTB (yrapHbld ras,
YIJIEKUCHbIA Ta3, aMMHUakK, raméHas W3BECTb, Herami€Has H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepu30BaTh (OMUCHIBATh) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHHE I€HETUYECKOM CBSI3U MEXTY
HEOPraHMYEeCKUMM  BEIIeCTBAMH  C  [OMOUIbIO  YpaBHEHMM

COOTBETCTBYIOIIINX XUMHNYCCKUX peaKHI/IfI

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XMUMHYECKUN S3KCIIEpUMEHT (pa3sio’KeHHe TIEepOKCHIa BOJOpOJa B
MIPUCYTCTBUU KaTalu3aTopa, ONpeesIeHue CPeIbl paCTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAIBHOTO WMHJWKATOpPA, BIMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XWMHUYECKOM pPEaKIHH, peakluud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHHUS, PEUICHHE SKCIIEPUMEHTAIbHBIX 3aa4
no Temam «MeTtaiibl» U «HemeTasuibl») B COOTBETCTBUU C IPaBUJIAMU
TEXHUKH O€30MacHOCTH NpU OOpallleHUHd C BELIECTBAMH U
1a00paTOpHBIM  00OpYHOBaHHMEM;  MPEICTABISATH  PE3yAbTAThI
XMMHUYECKOTO OJKCIIepUMEHTa B  (¢opMe 3alucCu  YpaBHEHHI
COOTBETCTBYIOIIUX Peakiuil U (HopMyIUpoBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XMUMHYECKON TMOCYIO0N M J1abopaTOpHBIM OO0OPYJOBAaHHEM, a TaKXKe
IpaBuJia OOpAIEHHS C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU

11O BBIIIOJIHCHHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTEpHu30BaThb XUMHUYCCKHUEC
ITPOLECCChI, JICKAIIUEC B OCHOBC INPOMBIIIJICHHOT'O TTOJIYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00




o0mMX HAayyHBIX MPHUHLOMINAX U JKOJOTMYECKHX MpolieMax

XHUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTerl

3.1

ChopMupoBaHHOCTH MPEACTABICHUH O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SIBJICHUW TPUPOJbI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOU IS
pelieHusT MPaKTUYECKUX 3aJa4 M OSKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAIM3UPOBATh
XMMHMUYECKYI0 MH(POpPMaLMIO, MOIYyYaeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOil KOMMYHMKAINH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBAaHHOCT, YMEHHM COONIOAATHh MpaBUiia JKOJOTHYECKH
1enecoo0pa3zHoro MOBEAEHUS B OBITY W TPYAOBOM IESITEIBHOCTH B
LEISAX COXPAHEHUS CBOETO 3/I0POBbSI M OKPYXKAIOLIEH INPUPOIHON

cpembl

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpENENEHHBIX BELIECTB, NOHWUMAs cMbica mnokazarens [IJIK,
TOSICHSITh Ha MPpUMEpax CrocoObl YMEHBIIICHUS U TIPSO TBPAIIICHUS UX

BpCIHOIO BOSHeﬁCTBHﬂ Ha OpraHus3M 4€JIOBCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIIOJIb30BAHUEM TIOHATHS «MaccoBas JIOJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCChI
BelIecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAaKIMU BEIIECTB,
TEIIOBOTO A deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCHICCTB, IPCBpAIlICHUA U COXPAaHCHUA OHCPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHMYeckOl XUMHUH: €€ BOSHUKHOBEHHUE, PAa3BUTHUE W 3HAYCHUE B
MOJIYYCHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTpOCHHUS OpraHHMYECKUX

coenquHeHnni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpPraHUYECKUX BEIIECTB. [OMOJIOTHS, H30MEpHs.
XHUMHYECKasi CBSI3b B OPraHUYECKHX COCAVUHEHUSAX — OJVHApHBIC W KpaTHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHiueckux coeJMHEHU (cucTeMaTudeckasi) U TpUBHAJIbHbIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpoCTeNIINe MPEeACTaBUTENN AKaHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] U TOPEHHUs), HAXOXKICHHE B MPUPOJIE, MOJydeHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psifl. DTUIEH W MPONUIEH —
IpOCTEHIlNe MPEACTABUTENN alKeHOB: (pU3MYecKhe U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpPATALUU, OKHCICHUS U

MOJIMMEPU3AIHH ), TOJyYeHHE U IPUMEHEHHE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHE, BaKHEHUIINE
XMMHYECKHE CBOMCTBA (peakius nonuMepusamun). [lonydeHnre CHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTpOCHH, TOMOJIOTHYECKUI P, AI_ICTI/IJ'ICH —
HpOCTefIHJI/Iﬁ npeaACTaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TUApUpPOBaHUA, TaJIOTCHUPOBAHNA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IG M XHMHYECKHE CBOMCTBaA
(peaKI_II/II/I raJJIOrCHUpOBAaHUA U HI/ITpOBaHI/ISI), MOJIY4eHHEC U TIPUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U TPUMCHCHHUC. ToxCUYHOCTB
ApCHOB. I'enetnyeckas CBs3b MCXKAY YIIJICBOAOPOJaMH, IMPUHAMICKAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpuponHble HMCTOYHUKM yriaeBogoponoB. IIpuponHbI ra3 M HOIyTHBIE
HedTsHbIe ra3el. Hedts 1 e€ npoucxoxaenne. CriocoOsl mepepadboTKu HePTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKUH, KaTaJIUTUYECKUW), muposn3. [IpoayKTbl
nepepaboTku He(TH, X MPUMEHEHHUE B TPOMBIIINIEHHOCTH U B ObITY. KaMeHHBII

YTOJIb U IPOYKTHI €ro nmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue CoeIMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢u3nveckue W XMMHYECKHE CBOMCTBAa (peakIMM C aKTUBHBIMHU METaJlIaMH,
raJIor€HOBOIOPOJaMH, TOpEHHUE), NMpUMeHeHHe. BoaoponHble CBS3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JleficTBME MeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBeKa.
MHoroaToMHbI€ CIUPTHL. DTUJICHIVIMKOJb U TIULEPUH: CTpOeHue, husnueckue
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl PeaklMsi Ha MHOrOAaTOMHbIE CHUPTHI). JleficTBUE Ha OpraHu3m

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJICKYJbI, (U3MUYECKHE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts ¢penomna. [lpumenenue dhenomna

3.3

Anpaerunbl U KeToHbl. DopManbIeru, aleTaabIeTu/l; CTpOeHHEe, (GU3NIECKre
W XUMHYECKHE CBOWCTBAa (pEakIWH OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIMH), IOJy4YeHHE U IPUMEHEHNE

3.4

OHOOCHOBHEBIE TpeNeNIbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAsI U YKCYCHAS
KHCJIOTBI: CTpOCHHE, (PU3NYECKHE M XUMUUYECKHE CBOWCTBA (CBOMCTBA, 0OIIHE
JUIsL KJacca KHCIOT, PEeakius STepUPHKAIMK), TOJYyYeHHE H IPUMEHECHHE.
CreapuHOBast M OJICMHOBAsI KUCJIOTHI KaK TPEACTABUTENN BBICIINX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3QHUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['unposms xxupos. [Ipumenenue xupoB. buosoruyueckas poJib

KUPOB

3.6

VYrneBopl: cocTaB, KIaCCH(PHUKAIUS YTIEBOAOB (MOHO-, TU- U MOJIUCAXAPHUIbI).
I'moko3a — mpocTelmmii MOHOCaxapH: OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI,
¢u3nyeckue M XUMHUYECKHUE CBOMCTBAa (B3aMMOJCHCTBHE C THIPOKCHIOM
meau(ll), okuciaeHme  aMmuadHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAXOXKIEHUE B MIPUPOJIE, TPUMEHEHHE,
ouonorudeckas poab. Porocunte3. OpyKTo3a Kak U30Mep TItoKo3bl. Kpaxman
U 1eJUTI0NI03a KaK MPUpPOAHbIe oauMepbl. CTpoeHne Kpaxmana U HeNTI0N03bL.
Ousnyeckue M XUMHUYECKHE CBOWMCTBAa Kpaxmana (THIPOJiH3, KaueCcTBEHHas

peaxuus ¢ Mo0M)

A30Tconep>1<aume OpPTraHU4YCCKUC COCANHCHUS




4.1

AMHHOKHCIIOTH KaK aM(pOTEpHbIe OpraHnyeckue coenuHeHus. OU3nUecKue u
XMMMUYECKHE CBOMCTBAa aMMHOKMCIIOT (Ha MpuUMepe IIuiuHa). buosornyeckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benxn kak MNpUPOAHBIC BBICOKOMOJICKYIISAPHBIC COCAWMHCHUSA. HepBI/I'-IHaFI,
BTOpUYHAS M TPETHYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OEIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHLIC PCAKIIMU Ha Oenxu

BbICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OcHOBHbBIE TIOHSTHSI XMMHUHM BBICOKOMOJICKYJISIPDHBIX COCJIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE  3BEHO, CTENEHb  MOJUMEPU3ALMHU,  CPEIHSS
MoJekynsapHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX

COGI[I/IHCHI/II\/JI — NOJIMMEpHU3alnAa U NOJIMKOHACHCAIHUA

5.2

DKCNEepUMEHTAIbHBIE METOJbl H3y4YEHUs BEIIECTB M WX MPEeBpallCHUI:
O3HaKOMJICHHE ¢ oOpa3llaMu TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH 3neMeHT. AToM. SIapo atoma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKa.
DHepreTHyecKue YPOBHH, OYPOBHU. ATOMHbIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOenHoCTH pacnpeaeneHus 3JIeKTPOHOB MO0 OpOUTANISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

[Tepuoanueckuii 3akoH u Ilepuomnueckas cucreMa XHMHUYECKHUX SJIEMEHTOB
H.N. MenneneeBa. CBs3b nepuoauyeckoro 3akona u [leproanueckoit cuctemsl
xuMudeckux 3nementoB JI.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XUMHUUYECKHUX JJIEMEHTOB H
00pa3yeMbIX UMM TPOCTBHIX M CIOXKHBIX BEIIECTB IO TPYIINaM MU MEepUOJIaM.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTUN HAYKU

1.3

CTpOCHI/Ie BemiecTBa. XUMHUYECKas CBI3b. Buapl XMMHUUYECKOW  CBS3M
(KOBaJ'IeHTHaH HCMIOJIAIpHAsA MW TOJIIpHAs, HWOHHAsd, MeTaJ’IJ’II/I‘IeCKaH). Hownsr:
KaTMOHBl M aHMOHBI. MeXxaHH3MBI O6pa3OBaHI/I$I KOBAJICHTHOM XMMHYECKOM

cBs13U (0OOMEHHBIN U IOHOPHO-aKLENTOPHbIH). BoopoaHas cBs3b

1.4

BanentHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOT'O 1 HCMOJICKYJISIDHOT'O CTPOCHUS. 3aKoH MMOCTOSHCTBA

COCTaBa BelllecTBa. THIIBI KPUCTAJTNIMICCKUX pCI_I_IéTOK. 3aBHCHMOCTH CBOMCTBA




BEIIECTB OT THUINA KPUCTAUIMYECKOW pewwerku. lloHsatue o agucnepcHsIx
cucreMax. VMICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 10JI BEIIeCTBa B

pactBope

1.6

Knaccudukarmms HEOPraHUYeCKUX COCVMHEHUH. Homenknarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumuueckass — peakuus.  Kimaccmpukanmus — XMMHUYECKMX — peakuuil B
HEOPraHMYECKON U OPraHMYeCcKON XUMUU. 3aKOH COXPAHEHUS! MaCcChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PaKTOPOB

1.9

OO6patumbie peakiuu. XUMUYECKoe paBHOBecHe. DaKTOpHI, BIMSIONME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipunnun Jle [llarense

1.10

OnexTponuTrueckas auccouuanus. CunbHble U ciadble anekTponutsl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHCIAsA, HEUTpalibHAs, wIeno4yHasd. Peakuuun

HOHHOTO OOMEHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenne HemeTauioB B [leproaudeckoil cucTeMe XUMHYECKUX
anemenToB JI.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUsSI aTOMOB. DU3HUYECKUE

CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAIJIOB (HAa MpUMEpPE KHUCIOpOAa,

cepsl, hochopa u yriepoaa)

2.2

XWMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajOreHOB, CEphbl, a30Ta,
dbochopa, yraepoma W KpPEeMHHsA) W HX COCIWHEHHH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIINX ~KHCIIOT, BOJOPOIHBIX coenuHeHmid). [IpumeHeHne

Ba)KHEHIITNX HEMETAJJIOB U UX COCI[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxenne MeraiioB B llepuoandeckoid cucreMe XUMHYECKUX
anemenToB /.. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UYECK
aToMoB MeTauioB. O0mue dpuznueckre cBorcTBa MeTaIIoB. CIijIaBbl METaJLIOB.

DNEKTPOXUMHUYECKUH Psil HAPSDKEHU METAJIJIOB

2.4

XHWMHYECKHE CBOMCTBA BAKHEHWINIMX METAUIOB (HATpUH, KallWi, KaJbIUH,
MarHui, aJllOMUHUH, [UHK, XPOM, XKE€JIe30, MeJlb) U UX coeauHeHui. OOmme

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy 1 TCXHUKC

2.5

I'eneTnueckas cBs3b HEOPTraHNYCCKUX BCUICCTB, IPUHAJICI)KAIIUX K PA3JTIMIHBIM

Kj1accaM

XUMHUS U )KU3Hb




3.1

Ponp xumum B 00OecneYeHHWH SKOJIOTHYECKOH, DHEPTeTUYECKOW W IHIICBOU
0€30MacHOCTH, Pa3BUTHH MEAUIHUHEI. [[oHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBiennst 06 0OIMKUX HAYIHBIX MPHUHIIMIIAX TPOMBIIIIICHHOTO MTOJTY4ICHUS
BOKHEHIIMX BEUIECTB. YEIOBEK B MHUpPE BEIIECTB U MATEPUAJTIOB: BaXKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuayibl i JIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U

MUHEpaJIbHBIE YI00peHUs

3.3

XuMHsi U 37I0POBbE HYEJIOBEKA: TMpaBUiia MCIOIB30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia OE30MaCHOTO HCIIOJIB30BAHUS IpenapaToB OBITOBOM

XHNMHHU B HOBCC}IHCBHOﬁ KU3HU




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

10 KJIACC

Xumus. 10xknace/T"adbpuensa O.C., OctpoymoB WN.I'., CiankoB C.A., Mocksa «IIpocBerieane»
2020

11 KJIACC

Xumus. 11 xkmacce/T'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKInoHepHOE 0011eCTBO
«M3narensctBOo«IIpocBemnienne»;2021

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
10 KJTIACC

1. I'abpuensan O.C. U3yuaem xumuto B 10xi.: qunakruueckue matepuans / O.C. I'abpuensn,
T.B. CmupHoBa.

— M.: biuk miroc

2. Xumus: 10 kimacc: KOHTpOJIbHBIC U TPOBEpOYHBIE paboThl K yueOonuky O.C. ['abpuensna
«Xumus. 10 xmacen/ O.C. IN'abpuensn,['. I' JIeicoBa, M. IIpocsemenue, 2022.

3. T'abpuensu O.C., Buckoo6oitaukoBa H.I1., fmykoBa A.B. HacTonbHast KHUTA YIUTEIS.
Xumusa. 10 xi1.: Metoaudeckoe nocobue. — M.: [Ipoda;

4. I'abpuensn O.C., Pynos H.H., TonkynoB B.M. XuMmudeckuii sxkcriepuMeHT B mikoJje. 10 kiacc.

— M.: lpoda

11 KJIACC
1.I'abpuensn O. C., Octpoymos U. I'. HactonpHast kHura yuutens. Xumus. 11 k i1
Meroauueckoe nocooure.— M.: IIpocBemenue , 2022

2. Xumus: 11 knacc: KOHTpOJIbHBIE U PpoBepoUHbIe paboThl K yueOHuKY O.C. ['abpuensna
«Xumus. 11 kimacen/ O.C. IN'abpuensn,l'. I' JIeicoBa, M. [Ipocsemenue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

10 KJIACC

1. Kypnan «Xumus B mkonen(https://hvsh.ru/);

2. Xumus u xu3Hsb (https://www.hij.ru/);

3. Xumus s Beex (http://kontren.narod.ru). - uHpopMannoHHO-00pa30BaTEIbHbII CAUT
IS TeX, KTO U3Y4aeT XUMHIO, KTO €€ MPEeroaeT, Uil BCeX KTO MHTEPECYeTCss XUMHEH.



4. Anxumuk (http://www.alhimik.ru/) - oquH U3 Iy4mux callToB PyCCKOS3BIYHOTO
XUMU4eckoro MHTepHeTa OpUEeHTHPOBAHHBIN HA YUUTENS U YUCHHUKA, IPETIOAaBATENS U
CTYyJICHTA.

5. Uuadoypoxk (https://infourok.ru/)
6. buommoreka IIOK https://m.edsoo.ru

7. bubauorexa POIII https://resh.edu.ru

11 KJIACC

1. XKypnan «Xumus B mkomnen(https://hvsh.ru/);

2. Xumus u xu3sb (https://www.hij.ru/);

3. Xumus s Beex (http://kontren.narod.ru). - uHpoOpMaIMOHHO-00pa30BaTENbHBIN CAT
IUTSL TeX, KTO U3y4aeT XUMUIO, KTO €€ MPETOIAeT, ISl BCEX KTO HHTEPECYEeTCs XUMHUECH.
4. Anxumuk (http://www.alhimik.ru/) - onuH U3 JIydmmx cailToB pycCKOsA3bIYHOIO XMMHUYECKOTO
HNuTepnera

OpUEHTUPOBAHHBIN HA YUUTENS U YICHHKA, TPETIOIaBaTeNs M CTY/ICHTA.

5. Uudoypok (https://infourok.ru/);

6. Pemry EI'D

(https://oge.sdamgia.ru/);

7.@BI'HY ®UIIA (https:/fipi.ru/)

8. bubmmoreka [JOK

https://m.edsoo.ru

9. bubmnoreka POIII
https://resh.edu.ru

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O
ITPOLOECCA

YYEBHOE OBOPYJOBAHHE

1. Texunueckue cpeacTBa 0Oy4ICHHUS:

9KpaH, MPOEKTOP, HOYTOYK, KOJIOHKH, KOMITLIOTEpHAsI MBIIIIb, CETEBOU (PHUIBLTD;
00opyaoBaHue, TPUCTIOCOOICHHS, MHCTPYMEHTHI: Buaeo - maTepualisr;

2. YdeOHbIe MOCOOMS HA TIEYaTHOU OCHOBE: - [lepromnyeckas cucrema
xuMudeckux anmeMenToB J[.M.MenneneeBa; - Tabmuiia pacTBOpUMOCTH KHCIIOT,
ocHoBaHui cojeir; POXHM.

3. Xumuueckast 1abopaTopHas Mocyia, armnapaTthl ¥ IPUOOPHI: - TPUOOPHI Ui PadOTHI C ra3aMu;
- anmapathl ¥ IPUOOPBI ISl OMBITOB C TBEPIBIMU, KHJIKAMH BEIIECTBAMU; - U3MEPUTEIILHBIC
MPUOOPHI U

MPUCTIOCOOIEHUS TSl BHITIOJIHEHUS OTIBITOB; - CTEKJISIHHAS U [JIaCTMAcCoBasi ocyia u
MIPUCTIOCOOTIEHUS TSl POBEICHUS OTIBITOB.

4. TaOauIbl IO XUMHH;

5. XuMHUYECKHEe PEaKTUBBI U MATEPUAJIbL:

6.Pa3narounslii MaTepual (KapTOYKH, TECTHI)

7. MynpTUMEUIHBIE IPE3CHTALIUU

8. HatypanbHbie 0OBEKTHI, HCIIOIb3yeMbIE B 00yIEHIH XUMUH, BKITFOYAIOT B C€0s KOJIICKIIUU


https://infourok.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://fipi.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

MHUHEPAJIOB ¥ TOPHBIX NIOPOJI, METAJUIOB U CILIABOB, MUHEPAJIbHBIX y100pEeHUll, IacTmMacce,
Kay4yKOB, BOJIOKOH U T. JI.

9.Mojienu KpUCTAITMUECKUX PEIIeTOK anmasa, rpaduTta, cepsl, pocdopa, okcuaa
yraepoaa(1V), nona, sxenesa, menu, maraus. HabGopbl Mojieneid aToMOB JJIsi COCTaBIICHUS
IAPOCTEPKHEBBIX MOJIEJIEW MOJIEKYII IIPU U3YYEHUN OPraHUYECKON XUMHH.

OBOPYJIOBAHMUE JIUIsA TIPOBEAEHUSA IPAKTUYECKUX PABOT

XUMHUYECKUE PEAKTUBBI U MaTepHAaJIbI:

Haubonee yacto ucnosib3yeMble: - TPOCTHIE BEIIECTBA: ME/b, HATPHIA, KAJIbIIMI, MarHuu,
KeJe30, IIUHK; -OKCHUJIbL: MeTTH(||),Kanbius, xene3a(|||),Maraus; - KUCIOThI: CepHasi, COJIsHasl,
a30THas; - OCHOBAHUS -TUJIPOKCU/IbI: HATPUsL,KaJIbLUs,25%-HbIil BOJHBIA pacTBOP aMMHUAKa; -
COJIU: XJIOPUbI HATPUS,

Meau(||),amoMunus, sxenesa(|||);HuTpaThl Kanus, HaTpus, cepedpa; cyabdaTsl
meau(||),xenesa(||),xenesa(|||),aMMoHuUs; HOIUA Kallvs, OpOMU HATPUS; - OpraHUYecKue
COEJIMHEHUS: 3TaHOJI, YKCYCHAasi KUCJIOTa, METUJIOBBIN OpaH)XeBbIH, (eHOII(TANIECHH, JJAKMYC.

XuMuyeckas nocyzia 1 000py10BaHUeE:
CHUPTOBKU, TPOOUPKU, XUMUUYECKUHN CTaKaH, BOPOHKA, Fa300TBOIHbIE TPYOKH,
IpoOUpKOIepKATENb, ITATHB.






