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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XHMMHUU Ha YpPOBHE CpeAHEro oOmero oOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®03 «0O6
obOpazoBanuu B Poccuiickoit deneparnun», TpeOOBaHUM K pe3yjbTaTaM OCBOCHUSI
denepanbHON 00pa3oBaTENbHONM MPOTPAMMBI CPEIHEro O00IIero oO0pa3oBaHUS
(®OIT  COO), npencraBieHHblx B  DenepasbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
ydyeOHoro mnpeamera «Xumus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
®enepanyu, peanu3yOIMX OCHOBHbIE 00pa30BaTEIbHBIE IPOTPAMMbI, U OCHOBHBIX
nosioxkeHuil «Ctpaternu pa3BuTHs BocnuTaHus B Poccuiickoit @enepaunn Ha
nepuon 10 2025 roga» (Pacnopsikenue [IpaBurensctea PO ot 29.05. 2015 Ne 996
-p.).

OcHOBY MOAXOAOB K pa3padOTKe MpPOrpaMMbl MO XUMHUU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4deHus, BOCIIMTAHUS U PA3BUTHS 00YYaIOIIUXCS CPEICTBAMU
yaeOHoro npeaMera «Xumus» st 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yIbTAaTOB OOy4YEeHHUSI M TpeOOBaHUNW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON OpraHU3alluy, SBJSETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIMM 3TalloM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHus. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOIbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYphl
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBbIO
U MpUpOJHON cpeae. Peanusyercs xuMuueckoe oOpa3zoBaHUE OOYy4alOIIMXCA Ha
YpPOBHE CpeaHero o0O1mero oOpa3oBaHUsS CPEACTBAMH Y4eOHOIro IpeaMera
«XUMHS», CONEpPKAHUE U MOCTPOEHUE KOTOPOrO ONpPENESEHbl B IPOrpaMMe IO
XUMUHU C YYETOM crieliuUKU HAyKH XUMHUH, €€ 3HAaUCHUS B O3HAHUM MPUPOBI U B
MaTepHalbHOW XKU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX I€JIe U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHEro  OOILero
oOpazoBanus B Poccutickoit @exneparum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POpMUPOBAHHUE PAIMOHATHHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHUE LIEJIOCTHOTO MpPEJCTaBICHUs] 00 OKpYKaloIeM MHpPE KaK O €IWHCTBE
NpUPOABl M YeJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUU HAa OCHOBE MOHHUMAHMS



BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHo B3auMOIIEHCTBYS C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTala
HEOTHEMJIEMOMN YacThI0 MUPOBOH KYJIbTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KU3HU Kaxaoro wieHa obOmiectBa. CoBpeMeHHas XUMHUS KakK Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTMH HampaBieHa Ha peIIeHue
r7I00aNbHBIX TMPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPbEBOIA,
HHEPTeTUYECKOM, MUIIIEBOM, IKOIOTUUECKOI 0€301MacHOCTH U OXPAHBI 310POBbSI.

B cooTtBercTBHM C OOUIMMH IENSIMH M TPUHLUIIAMH CPEIHEro OOIIero
oOpasoBaHus conepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl ypOBEHB
U3y4eHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 MM JUisl  BBIPAOOTKA  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, VYCICIIHOTO BKJIIOYCHHS B KU3Hb COLIMYMa, MPOJOJHKCHHS
o0pa30BaHMsl B pa3IUYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMera  «XUMHA»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xuMus» U «OOmas W HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHM (C BKIIFOUEHUEM 3HAHUM U3 00ILel XUMHH) U
OpraHn4yeckor xumuu. PoOpMUPOBaHUE JAHHOW CHCTEMbI 3HAHUM IIPU U3YYEHUU
npeaMera  00ecredrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCETO MHOTooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxkaHus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuYecKkas XUMUs» CcPOpMUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJAa K H3YYEHUI0 YYeOHOro wmarepuasia U o00ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  DPa3BUTHEM  3HAHUW Ha  ONpeAeNEHHBIX
TEOPETHUYECKNX YPOBHAX. Tak, B Kypc€ OpPraHMYeCcKOM XHWMHM BEIIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpPUM CTPOEHHUS OPraHUYECKUX
COCIMHEHHUW, a TakKe€ Ha YpPOBHE CTEPEOXMMUYECKHX U  DJIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHuH BemecTB. CBeaeHUs 00 U3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHUH — OT YIJIEBOAOPOJOB JI0 CJIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEJUWHEHHN. B Kypce OpraHMyecKkoM XHWMHM IIOJy4YarOT PpPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOI'O OOIIETr0o 0Opa3oBaHUs MEpBOHAYATbHBIC
NPEJCTaBICHUS O XUMHUECKON CBS3M, KJIaCCU(UMKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM yrJIOM 3peHus B TnpeaMere «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKH Marepual M (PAKTOJOTHUYECKHE CBEJIEHUS O BeUIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas



XUMUS» O00yJaromuMcs TIPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HA4YCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJIOJIOTMYECKUX TO3UIUH,
riyoke TMOHSATh HCTOPUYECKOE U3MEHEHHE (QYHKIUMH 3TOro 3akoHa — OT
o06o01IaromIel 10 00BICHSIONICH 1 IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHWMNA O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax M MPUMEHEHHH, a TAKXKE€ O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKkaHusi jgomnosHsercs B kypcax 10 m 11 xkiaccos
DJIEMEHTaMH  COJICP)KAHMS, HMMEIONUMHU KYJIbTYPOJIOTHYECKUNA W TIPHUKIATHON
XapakTep. OTH 3HAHUA CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBSI3M XUMHUU C
JPYTUMHU HayKaMH, PAacKpbIBAIOT €€ poJib B IMO3HABATEIBHOW M MPAKTUYECKOMN
NESATEIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCHHUTAHHUIO YBaKEHHUS K IIpolieccy
TBOpPYECTBA B 00JACTH TCOPUH U MPAKTUICCKUX MPUIOKEHUNA XUMHH, TIOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATH MH(POPMALUIO U
OpUMEHATh €€ Ui TIOMOJIHEHMS] 3HAHUW, PEIICHUS WHTEIUICKTyaIbHBIX |
AKCIIEPUMEHTATILHBIX HCCIEA0BATEIbCKUX 3a7a4. B 1emoM copeprxanue yaeOHOTO
npeaMeTa  «XWMHS»  JAHHOTO  YPOBHS  WM3Y4YEHUS  OPHEHTHPOBAHO  Ha
dbopmupoBaHue y OOyYaronIMXcsi MUPOBO33PEHUYECKON OCHOBBI JJII TMOHUMAHMS
bunocodpckux uAeH, TaKUX Kak: MaTepUabHOE €JUHCTBO HEOPTaHWYECKOTO U
OpPTraHUYECKOTO MHpa, OOYCIOBICEHHOCTh CBOMCTB BEMIECTB HMX COCTAaBOM H
CTpOEHHEM, II03HABAEMOCTh TPUPOJIHBIX SBICHUN WYTEM OKCIEPUMEHTA W
pEelIeHHs] TMPOTHBOPEYMN MEXIy HOBBIMHU (akTaMd UM TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUU HYKOJIOTHYECKUX MpodiieM, a
Takke MpobJieM COCPeKESHUS YHEPTETHUSCKUX PECYPCOB, CBHIPhS, CO3AaHMUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnmane pemeHus 3amad  BOCIUTAHUS, Pa3BUTHS U COIMAIIM3AIMU
OoOy4JarommMxcss MPUHATBIE TPOTPAMMONM TIO XHMHH TMOAXOAbl K OIPEACIICHUIO
COoIepKaHWsl M TIOCTPOCHHS TMpeaMeTa NpeaycMaTpUBalOT  (GopMUpOBaHUE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUI, UMEIOMNX 0a30BOC 3HAUCHUE JIJIST PA3TUIHBIX
BUJIOB JICSTEIILHOCTU: pEIICHUs TMpoOJjeM, TIOuCKa, aHamu3a W 00paboTKH
uH(popMaIMu, HEOOXOAUMBIX I NPUOOPETEHHsS] ONbITa MPAaKTUYECKOH H
WCCJICIOBATEILCKONW JICSITCNIBHOCTH, 3aHUMAIONICH BaXHOE MECTO B TO3HAHUHU
XUMUH.

B mpaktuke mnpenomaBaHUS XWMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEHETO 00IIero 00pa3oBaHuMsl, TIPHU OMPECTICHUH
COJIeP KaTCIIbHON XapaKTEPUCTUKHU TICJICH H3ydeHHUs TMpeaMeTa HampaBJICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPATUIIMOHHO TMPU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN



JEATEIbHOCTH YEJIOBEKAa M KAK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJMYECKOW TOYKM 3pEHUs TAaKOW ITOAXOJA K ONPEICICHUI0 LENe N3y4eHUs
IIpEAMETA SBJISIETCS BIIOJIHE OITPABIaHHBIM.

CorylacHO JaHHOM TOYKE 3pEHHs TJABHBIMU LESIMH W3Y4YEHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

« (OpMHUpPOBAaHME CUCTEMBl XMMHUYECKMX 3HAHUH Kak  BaKHEHIIeH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIe MOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME W IIOHMMAHHE CYIIHOCTH JOCTYIIHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIIEHHUE C HCTOpUEH
UX PA3BUTHUA U CTAHOBIICHUS;

+ (opmMupoBaHHE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEeaKIui, HEOOXOAUMBIX Jisi MPUOOpPETECHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

* pa3BHUTHE YMEHHI U CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOIOJICHUEM U
OOBSICHEHUEM XHMHYECKOTO JKCIEPUMEHTAa, COOJIOJICHUEM TpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuM, copepskarenbHas XapakTEPUCTHKA IeIeH U 3a1ad U3yICHUS
IpeaMeTa B IMporpamMme Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMH MIPUOPUTETAMHU B CHUCTEME CpeaHero obdiiero oOpaszoBanusa. CerojaHs B
MPETIOIaBaHNH XUMHUHU B OOJIBIIIECH CTEMEHN OTIAETCS MPEATIOUTEHNE TPAKTHICCKOM
KOMITOHEHTE COJEpXaHUs OOY4YCHUsS, OpPHCHTHPOBAHHOW Ha TOATOTOBKY
BBIITYCKHUKA 00IIe00pa30oBaTeIbHON OpraHu3alliy, BIAACIONIETO0 HE HaOOpOM
3HaHWM, a (PYHKIIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH W YMEHUSIMH
aKTUBHOTO TIOJyYEHHUS 3HAHWW U PUMEHEHHUS WX B PEATbHOMN KU3HU VIS PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TUM TnpM U3YYEHHH TpeaMeTra «XUMHS» JOMHHHUPYIOIIEE
3HAYCHUE MPUOOPETAIOT TAKKE IEIH U 33]]a4H, KaK:

amanTamnys oO0yJaromuXcs K yCIOBUSAM TUHAMUYHO Pa3BUBAIOIICTOCS MHPA,
dbopMHpOBaHWE  HWHTEIVICKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY TPHUHSITHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HCHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX
npuMeHeHueM; (OPMHUPOBAHUE Y OO0YUYAIOIIUXCS KIFOYEBBIX HABBIKOB (KITFOUECBBIX
KOMITCTCHIIUH), WMCIOIIMX YHHUBEPCATbLHOE 3HAUCHHWE JUIA Pa3IMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpobsieM, TOUCKa, aHalu3a U o0paboTku mHpOpMmaIuy,
HEOOXOMUMBIX [IJIi TPUOOPETEHUs OIbITa JEATeIbHOCTH, KOTOpas 3aHHUMAaeT
BOXHOE MECTO B IIO3HAHMM XHMHH, a TaKXe JUIsl OICHKH C TTO3HIINH



IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKHX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;

pa3BUTHE IO3HABATEIHHBIX HMHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00yUaronMXcs: ClIOCOOHOCTH CAMOCTOSITENTLHO MPUOOPETaTh HOBHIE
3HAHUS TI0 XUMHH B COOTBETCTBUH C )KH3HEHHBIMU MMOTPEOHOCTSMH, UCTIONH30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VIS TIOWCKA W aHajau3a y4eOHOW |
HAYYHO-TIOMYJISIPHON MH(pOpMAIMM XUMHUYECKOTO COjepKaHus; (GOpMHUPOBAHHUE U
pa3BuTHE y OOyYaromMxcs AacCOIMaTMBHOIO M JIOTUYECKOTO MBIIUICHUS,
HAOJFIOMATEIbHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH, KOTOpPhIE  OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU TUIAHUPOBAHWU M TPOBEACHUU XUMHUYCCKOTO
OKCIIEPUMEHTA; BOCIIUTAHUE Y O0yJarommxcsi YO AEHHOCTH B TYMaHUCTHYECKON
HAMPaBICHHOCTH XHMHHU, €€ BAXXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIEeM
paIMOHATBHOTO MPUPOAOIOIB30BaHNS, TOTIOTHEHHS YHEPTETUIECKUX PECYpCOB U
COXpaHEHHs TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OepesKHOTrO
OTHOILICHHUA K TPUPOAEC U CBOEMY 3I0POBBIO, a TaKke NPUOOPETEHHUs OmbITa
UCIIOJIb30BaHUsS TOJIYYCHHBIX 3HAHUN JUIS TPHHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B yueOHOM miaHe cpemHero oOmero oOpa3oBaHHs MpeaMeT «XUMES)
0a30BOro ypoBHS BXOJIUT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HAay4YHBIE
IPEIMETHD».

OO11ee ynciio 4acoB, OTBEIEHHBIX JJI1 U3yUYECHHS] XUMHUH, Ha 0a30BOM YPOBHE
cpeaHero obiero odpazoBaHus, cocraBiseT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).

COJAEPXAHUE OBYUYEHUA

10 KVIACC
OPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKOl XUMUH

[IpenmeTr opraHnyecko XMMHUM: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAUYCHUE B
MOJyYCHUHU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHS OpPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE TTOJI0KEHUSI. CTPYKTypHBIE (DOPMYJTBI
OpraHvM4yeckux BemecTtB. [omonorus, wu3zoMmepus. XuMHYECKass CBsI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.



[IpencraBnenne o kimaccuukanuym OpraHUYECKUX BemiecTB. HomeHkmaTypa
OpraHUYeCKUX COCAUHEHMM (CHUCTeMaTHYecKas) W TpPUBHAJIbHBIC Ha3BaHMUSI
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HX IPEBPaAICHUIA:
O3HAKOMJICHHE C OO0pa3llaMd OpPTaHWYeCKHX BEIIECTB W MaTephajllaMd Ha UX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OPTraHMYECKUX BEIIEeCTB, HAOIIOJCHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

Yriaesopopoasl

AJIKaHbl: COCTaB M CTPOCHHUE, TOMOJOTHYECKHH psaa. MeTraH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIM aJIKaHOB: (PU3MUECKHEe W XUMHUUYECKHE CBOMCTBA
(peakuuu 3aMEIICHUs] W TOPEHHS), HAXOXKJIECHUE B TMPUPOAE, IOJyYCHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN pAl. DTWIEH U MPONWIEH —
OpoCTeiIlIne NPENCTABUTENN AQJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TaJON€HUPOBAHMS, THUApPATALMU, OKHUCIEHUS W
NOJIMMEPU3ALIIH ), TOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIHE
XMMHUYECKHE CBOMCTBA (peakuus nosuMmepusanuu). [lodydeHre CHHTETHYECKOIo
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psifl. AILIETHIICH
— MPOCTEHIIMI TpPEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3HYECKHE U
XUMUYECKHE CBOMCTBA (pEaKkLUU TMAPUPOBAHHUS, TAJIOT€HUPOBAHUS, THAPATALUH,
rOpEeHUs), MOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3MYECKHE W XUMHUYECKHUE CBOMCTBA
(peakiuu rajoreHupOBaHUs U HUTPOBAHHUA), MOJYyYEHUE U MpPUMEHeHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XuMuueckue  Cceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumerenue. TOKCUYHOCTH
apeHoB.

['eHeTnyeckas CBSI3b MEKIY YTJIEBOAOPOJAMH, NMPUHAJIEKAIIMMU K Pa3IMYHBIM
KJIACCaM.

[IpuponHble MCTOYHHMKH yIIIEBOAOPOAOB. [IpupoaHbIii Tra3 W MOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxaenue. CriocoObl mepepabOTKH HEPTH:
NEPEroHKa, KPEKUHI (TepMHUYECKHUM, KaTaauTH4eckui), mnupoiu3. I[Ipomykrbl
nepepadoTKu HePTH, UX MPUMEHEHNE B MPOMBIILUICHHOCTH U B ObITY. KameHHBIi
yrojib U MPOAYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOABl M3YYEHHsI BEIIECTB W MX IPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMy IJIACTMACC, Kay4yKOB M pe3uHbl, KoJuteKuu «HedTby»



U «YTonb», MOAEIUPOBAHUE MOJIEKYJI YIJIEBOJIOPOAOB U TaJOT€HONPOU3BOAHBIX,
MPOBEJICHNE NPAKTUYECKON paboThl: MOJyYeHUE dTUIICHA U U3YUYEHUE €TO CBOMCTB.
Pacuérturle 3a1aun.

BbluncieHdss MO ypaBHEHUI0 XUMHUYECKOM peakiuu (maccbl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKLIHMH IO U3BECTHBIM MAcCCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHOUPTBL. METaHON MW 3TAHOJN: CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBAa (peakiMy C aKTHUBHBIMH MeETaJlJlaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHE), MpUMEHEHHEe. BomopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  CHUPTBHL. OTWJIEHIVIMKOJIb W  TJMLUEPUH: CTPOCHUE,
¢uznyeckue W XUMHYECKHE CBOWCTBAa (B3aMMOAEMCTBHE CO ULIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peakluus Ha MHOTOaTOMHbIE cnupThl). JleiicTBue Ha
OpraHusM yenoseka. [[puMeHenne rauuepuHa U STUIICHTIIMKOJIS.

®deHon: CTpOEHHE MOJEKYJbl, (U3MUECKME M XUMHUYECKHE CBOWCTBA.
TokcuuHocTh Genona. [lpumenenue gpenona.

Anpaerunpl U Kemowusl. DopManmbpAeryjl, ALETAIBICTHA: CTPOCHHUE,
bu3nuecKkue U XMMHYECKUE CBOMCTBA (peakUUU OKUCJIEHHS U BOCCTAHOBIICHMS,
KAuECTBEHHbIE PEAKIIMH ), IOJYUYEHUE U TPUMEHEHUE.

OHOOCHOBHBIE Npe/IETIbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAsI
KHCJIOTBL: CTPOEHHE, (PU3NYECKHe U XMMUUYECKUE CBOICTBA (CBOMCTBa, 0OIIME IS
Kjlacca  KUCJIOT, peakius JSTepupuKalMM), TMOJy4YeHHEe U  IpPUMEHEHUE.
CreapuHOBasi MU OJIEMHOBAsl KUCJOTHI KaK IMPEICTAaBUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOLIEE ACHCTBUE.

Cnoxxnble 3QUpBl Kak MPOU3BOAHBIE KApOOHOBBIX KUCHOT. [maponus
cinoxHbIX 3¢upoB. Kupsel. ['naponus xxupoB. [Ipumenenue xupoB. buosoruueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, Kiaccuukanus ~— YriieBogoB  (MOHO-, JAU- |
nonucaxapuibl). [ 1r0ko3a — MpOCTEHIITMN MOHOCAXapu/l: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME M XHMMHYECKHME CBOMCTBA (B3aMMOJEHCTBHUE C
ruapokcugom Menu(ll), okucnenne ammuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TJIIOKO3bl), HAXOXKIEHHE B MpPHUpOJE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u uemnono3a kak npupoaHsie noimMepbl. CTpoeHue Kpaxmala u
nenono3bl. du3nueckue W XMMHUYECKHME CBOMCTBA Kpaxmana (THUApPOIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).



OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HX MPEBpPAILECHUN:
MpPOBE/ICHNE, HAONIOJACHUE M ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHOJA
okcusioM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
rugapokcugom meau(ll)), anbaernioB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom Mmemu(ll), B3amMopmelcTBHE Kpaxmalia C HOJIOM),
IIPOBE/ICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaun.

BbluncieHdss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEAKLHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE opraHudeckue coennHenus. dusnyeckue n
XUMHUYECKME CBOWCTBA AMMHOKMCIOT (Ha IpuUMepe INMnuHA). buonormyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kKak TpUPOAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas,
BTOpUYHAS U TPETUYHAS CTPYKTypa O0eakoB. XUMHUECKHUE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peaklun Ha OeJKu.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHS BELIECTB U UX MPEBPAILCHUI:
HAOJII0JIEHUE U OMKCAHUE IEMOHCTPALIMOHHBIX OIBITOB: JE€HATypalus OENKOB MpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XMMHHM BBICOKOMOJEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHHH —
NOJINMEPU3ALUS U MOJTUKOHIEH AL

OKCHEpUMEHTAIBHBIE METO/IbI M3YYEHHSI BEIIECTB U UX NIPEBPALLECHHN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeAMETHBIX CBA3EH IPU U3YUEHUH OPTAHUYECKON XUMUH B

10  kjacce  OCYIIECTBISIETCS ~ 4Yepe3  HCIOJIb30BaHME  Kak  oOmux
€CTECTBEHHOHAYYHBIX IMOHATHM, TaK U MOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JIJIs
OTZIEJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIC TIOHSATHS: SIBICHUE, HAYy4YHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHaJM3, CUHTE3, KiacCHU(UKAIMs, MEePUOJUIHOCTh, HAOIIOIECHNE,
U3MEPEHUE, FKCIIEPUMEHT, MOAECIUPOBAHUE.



®dusmka: MaTepusi, DHEpPrus, Macca, aToM, DJJEKTPOH, MOJICKYIIa,
OHEPIreTUYCCKUN YpPOBCHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE
BeIeCTBa, (PU3MICCKHUE BETUYUHBI U SMHHIIBI X U3MCPCHHUS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEHIECTB B OpTaHHU3ME,
doTocuHTE3, OHMONOTMYECKH AaKTHUBHBbIC BeliecTBa (OCNKH, YIIEBOABI, KHPHI,
bepMeHThI).

['eorpadus: MuHEpasbl, TOPHBIC MOPOJIBI, MOJE3HBIC UCKOMAEMbIC, TOILIHBO,
peCypChI.

TexXHOJIOTHS: THINEBbIC TPOAYKTH, OCHOBBI PAIlMOHAIBLHOTO IHTAHHS,
MOIOIIIUE CPEJICTBA, JCKAPCTBEHHBIC U KOCMETUYCCKHE MPENapaThl, MAaTePHAIIbl U3
UCKYCCTBCHHBIX M CHHTCTHUSCKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

Xumuyeckuii 3imeMeHT. AToMm. Sapo aroma, HW30TONBI. OIJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOWTanH, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeliesieHUs] JIEKTPOHOB IO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepunonnueckuit 3axkoH u llepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB
. . MengeneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepuoandeckoil cuctembl
xuMuueckux sneMeHtoB . M. MenzaeneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPyNIaM U TEepUOaaM.
3HaYCHUE EPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3H
(KOBaJICHTHasl HEMOJISIpHAs W TOJspHAas, WOHHAs, MeTa/uiMueckas). MexaHu3Mbl
oOpa3oBaHuUs KOBAJICHTHOMN XUMHUYECKOM CBSI3U (oOMeHHBII u
JIOHOPHOAKIIEIITOPHBIN ). Bonoponnas CBS3b. BanenTHOCTS.
DneKTpOoOoTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHUOHBI.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJIAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUIMYECKOU PEILIETKHU.

[ToHsiTue O muUCHEepCHBIX cucTtemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J1s1 BelecTBa B paCTBOPE.



Knaccudukanus HEOpPraHUYECKUX COCAMHEHNN. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAIIICKAIUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas — peaknms.  Knmaccupukarmuss  XUMUYECKHX — pEakmuid B
HEOPTaHUYECKOM M OpPraHMyYecKOil XMMHUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3luyHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuUMHUYECKOoe paBHOBecHe. MDakTopbl, BIMSIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnexkTpoauTrueckas auccoruaiys. CUIbHBIC U clla0dble AIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, II€JIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbI HM3Yy4YE€HUs BEIIECTB M HX IPEBPAILLCHUNA:
neMoHcTpauus Tadmun «Ilepuoanueckas cucrema xumudeckux snemenTos [I. .
MeHnneneeBay, U3ydeHHUE MOJECNIEH KPUCTAITMYECKUX PEIIETOK, HAOIIOJICHUE U
ONMKCAHKE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3NioKEHHE MEPOKCUAA
BOJIOpPOJA B IPUCYTCTBUU KaTajau3aTopa, ONpPEIEIICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAJIBHOIO HMHAMKATOpPA, PEAKUUHM HOHHOrO OOMEHa),
MPOBEJICHUE MTPAKTHUUECKON padoThl «BiusHue paznudHbix (akTOpoOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

PacuétHble 3anaumn.

PacuéTtel 10 ypaBHEHUSIM XHUMHYECKMX pPEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PACUYETHI, PACUYETHI C MCIOJIb30BAHUEM MOHSATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxenne HemerammoB B Ilepuoguueckor — cucreme
xuMHuueckux sneMmeHToB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3znyecKue CBOWCTBA HEMETAIJIOB. AJITIOTPONMS HEMETaUIoB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TAJIOTEHOB, CEPhI, a30Ta,
dbochopa, yrmepoga W KpeMHHA) M HMX  COCIMHCHUN  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenne meramioB B llepuoamyeckonl cucreMe XHUMUYECKUX
anemerToB [I. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHSI DIECKTPOHHBIX 000JIOYEK
aToMOB MeTayioB. O0mHe duznueckre cBoicTBa MeTaiuioB. CIlaBbl METAJIIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIJIOB (HATpUM, KaJlWil, KalabIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

O6mue cnocoObl moiaydeHus MeTawioB. [IpuMeHeHune MeTasioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M MX IPEBPAICHUIA:
U3ydeHUe KOJUIeKIH «MeTauibl U CIUIaBbD», 0Opa3lloB HEMETAJIOB, pEIICHHUE
HKCIIEPUMEHTAIBHBIX 3aja4, HaOJI0JICHHEe M OMHCAaHUE JEMOHCTPALlMOHHBIX U
7a00OpATOPHBIX OMNBITOB (B3aMMOJEHUCTBUE THAPOKCHAA AJTIOMHHHUSI C pacTBOpaMu
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHblie 3anaumn.

PacuéTtel mMaccel BemiecTBa UiM 00bEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00BEMY OJIHOTO W3 YYaCTBYIOUIMX B PEAKIUMU BEILIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIH OJHO
U3 BEIIECTB UMEET MIPUMECH.

XuMHuS U KM3Hb

Ponb xumum B oOecriedeHUH HKOJIOTHYECKOM, IHEPreTUYECKON U IMUILEBON
0e30MacHOCTH, Pa3BUTHH MeAUIUHBL. [lOHATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUIIAX [POMBIILICHHOTO
MOJTYYEHHUSI BXKHEUIIIUX BEIIECTB.

UenoBek B MHUpE BEMIECTB M MAaTE€pUANIOB: BaXXHEHIIUE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMmHKa,
MaTepuabl JJIs JIEKTPOHUKHU, HAaHOMATepUalibl, OPraHUYECKUE U MUHEpaIbHbIC
yaoOpeHus.

Xumusi W 3J0pOBbE YEIOBEKA: NpaBUjia HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOTO UCIOIL30BaHUs MPENapaToB OBITOBON XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst MeXNpeaMETHBIX  CBsi3ed MpU  U3yYeHUH  oOmed u
HEOpPraHU4eCKor XUMUM B 11 Kitacce oCymIeCTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX E€CTeCTBEHHO-HAYYHBIX TIOHSATUW, TaK W TOHSITUH, SBISIONIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIE TMOHATHS: HAay4YHBIA (DaKT, TUTOTE3a, 3aKOH,
TEeOpWsl, aHalW3, CHHTE3, Kilaccudukamus, TMepUoJIUIHOCTh, HAOII0IEeHNE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusnka: MaTepus, SHEpPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUI YPOBEHb, BEIIECTBO, TEIIO,



00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MUECKHE BEITUYMHBI M €IUHUIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHusM, DJKocucTtema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOBI, TIOJE3HBIE UCKOTAEMbIE, TOILIUBO,
peCypCHlI.

TexHOmorus: XUMHUYECKas MPOMBILIIICHHOCTh, METAJLUIYPIus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEJIIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, NUIIEBAs
MPOMBITIUICHHOCTh,  (hapMaIrleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IPEenaparoB, IPOU3BOJICTBO KOHCTPYKLUHOHHBIX MaTepUaJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4arolMMHUCST MPOrpaMM CpedHEero oOmero o0pa3oBaHUs (JIMYHOCTHBIM,
METalpeMETHBIM W NpeAMETHbIM). HaydHO-MeToaMYecKOod OCHOBOWM IS
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcCTBMM C CHCTEMHO-ACSATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YpOBHE CPEIHEro
o011ero 00pa3oBaHus BbIJIECICHBI CIEAYIONINE COCTABIISAIOLIUE:

OCO3HAHUE 00YUYAOITUMHUCS POCCUMCKON IPaKIaHCKON UJEHTUYHOCTHU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTNIPEEICHUIO; HAINYNE

MOTHBAlUM K OOYUYEHHUIO;  LEJICHAIIPaBICHHOE pa3BUTHE BHYTPEHHUX

yOex1eHN TMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HCTOPUYECKUX TpaJulMii 0a30BOM HAyKW XUMHHU;
TOTOBHOCTh M CHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJACTBOBAaTbCS B  CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMM YCTaHOBKAMHM, IPUCYIIMMHU LEJIOCTHON
CUCTEME XMMHYECKOTO0 O00pa3oBaHUs; HAJIMYHME MPABOCO3HAHUSA SKOJIOTMYECKOMN
KYJIBTYpPbI U CIIOCOOHOCTU CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHMS NpeaMeTa «XHMHsD» JOCTUTAOTCS B
€MHCTBE YYEOHOW M BOCIMTATENIHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJealaMH POCCUICKOTO Tpa)KIaHCKOro OOIIEeCTBa, MPHUHITHIMU B OOIIECTBE
HOpMaMu U TpaBUJIaMU  TOBEACHMs, CIHOCOOCTBYIOUIMMH  IpoLieccaM
CaMOMNO3HAHUS, CaMOpPAa3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUSA JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS IMpeaMeTa «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITA MO3HABATEIIbHON M MPAKTUYECKOW JEeSTEIbHOCTH
oOy4Jaronmxcs 1Mo peaju3aliui OPUHITHIX B OOLIECTBE EHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YYaIOIMIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEN,



YBAXEHUS K 3aKOHY M IPABOIOPAJKY; MNPEICTABIECHUS O COLUMAJIBHBIX HOpPMAax M
npaBuiIax MEKINYHOCTHBIX
OTHOUIEHUI B KOJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH NPH CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH Y4EOHBIX M MO3HABATEIbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX DKCIHEPUMEHTOB; CIOCOOHOCTH MOHUMATh M NMPUHUMATh MOTHUBBI,
HaMEepEHUs, JIOTUKY U
apTyYMEHTHI IPYTHX TPU aHATN3E Pa3IHYHBIX BHIOB YI€OHOU JCATEITBHOCTH; 2)

NATPUOTHYECKOI0 BOCTIMTAHMS

LHEHHOCTHOTO OTHOIIECHHS K UCTOPUYECKOMY U HAYYHOMY HACJIEIHIO
OTEUECTBEHHOM XMMHUHU; YBAKEHHS K MPOLIECCY TBOpPUECTBA B OOJACTH TEOPUU U
MPAKTUYECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHMS TOrO, YTO JOCTHIKEHHSI HAYKH
€CThb PE3yNbTAT JJINTEIbHBIX HAONIOJIEHUN, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX
IIOMCKOB, ITOCTOSIHHOT'O TpyZa YYEHBIX U IPAKTUKOB; MHTEpPECa U MO3HABATEIbHBIX
MOTHBOB B MTOJIYYEHUH U MOCIEAYIOIIEM aHAIIN3E
UH(OPMAIIAU O MEPEOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUH; 3)

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEIEHUS; CIOCOOHOCTH OLICHUBATh
CUTYallUM, CBSI3aHHBIE C XMMHYECKUMU SIBJICHUAMH, U NPUHUMATh OCO3HAHHBIE
pELICHMs, OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLICHUBATh CBOE IOBEJCHUE U MTOCTYNKN CBOUX TOBAPHILEH C IMO3HUIIUMA
HPaBCTBEHHBIX M NMPABOBBIX HOPM M OCO3HAHUE MOCJEICTBUM 3TUX MOCTYIKOB;

4) popMupPOBAHUSI KYJIbTYPHI 310POBb:

NOHMMAaHHUS LEHHOCTEH 30poBOr0 M 0Oe3omacHoro obpas3a IKHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PU3HUYECKOMY M
MICUXWYECKOMY 370pOBbIO; COOJIOCHUS TpaBUl O€30MacHOro oOpamieHus ¢
BEILECTBAMH B OBITY,

IIOBCEHEBHOM )KM3HU U B TPYJOBOM IESITEIHOCTH; MMOHUMAHMS LIEHHOCTH MTPABUJL

WHIUBUYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 MOBEACHHS B CUTYAILMIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHMS MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOM
JeSATEeTbHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPUECKOM W  JAPYTUX  BHJAX
NEeATEIbHOCTH; YCTAHOBKM Ha AKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuil pa3IuyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 10 XMMHH; YBaKECHUS K
TPy#y, JIOJAM TpyAa U pe3yibTaTaM TPYAOBOU IE€SITENbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOODY VHIUBUIYAIbBHON TPACKTOPHUU
oOpa3oBaHus, Oyayuied npodeccuu U peaau3alud COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEUW K XMMHUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;
6) 3K0J10rH4eCKOro BOCIIMTAHMS:
HKOJIOTUYECKH 1[€JIE€CO00Pa3HOr0 OTHOIICHHS K IPUPOE, KAK HCTOUHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMJie; MIOHUMaHUsl TI100aIbHOT0 XapakTepa
AKOJIOTHYECKUX TTPOOIeM, BIUSHUS
SKOHOMUYECKHUX IMPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIILHOW CPEb;
OCO3HaHMS HEOOXOJIMMOCTHU UCIIOJIb30BAHUS JOCTHKEHUN XUMUU JIJIS
pEILICHUST BOIPOCOB PALIMOHATIBHOTO MPUPOAONOIB30BAHUS; AKTUBHOTO HENPUSATHS
JEUCTBUM, NPUHOCAIIMX BPEH OKPYXAUIEH MPUPOJHOU Cpele, YMEHUs
IIPOTHO3UPOBATH HeOJIaronpusTHHIE DKOJIOTUYECKUE IIOCJICICTBUSA
MPEANPUHUMACMBIX JEUCTBUM M TMPEIOTBpAllaTh MX;  HAJIUYUSA Pa3BUTOIO
DKOJIOTUYECKOTO MBIIIJIEHHS], JKOJIOTHYECKOW KYJIBTYPBI, OIbITA AEATEIBbHOCTH
DKOJIOTUYECKOM  HAIIPABJICHHOCTH, YMEHHUS  pPYKOBOIACTBOBATbCS HMHU B
MO3HABATENbHONW, KOMMYHUKATUBHOW M COIMAJIBHOM MpaKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMoGhoOuH;
7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAyKW M OOIIECTBEHHON MPAKTUKH; TOHUMAaHUS CIeIUPUKA
XUMUU KaK Haykd, OCO3HaHusi €€ poiu B (HOPMHPOBAHUU PAIIMOHAIBLHOTO
HAy4YHOTO MBIIUICHUS, CO3JJaHUM IIEJIOCTHOTO TMPEJICTABICHUS 00 OKpY’KaroIleM
MHpE KakK O €IMHCTBE TMPUPOJABI M YEJIOBEKa, B TMO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEH M pEIICHUH MPOOJIeM COXpPaHEHUS TMPUPOJHOTO PABHOBECHUS,
yOSKIEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH JUISi COBPEMEHHOM ITMBHIIM3AlIUH: B
e€¢ TYMaHUCTHYECKOW HAMpaBJICHHOCTH W Ba)XHOW pPOJIM B CO3JaHUM HOBOW 0asbl
MaTepUaAIbHOM KYJIbTYPHI, PEIICHUU TTI00AIBHBIX MPOOJIEM YCTOHYUBOIO Pa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, JHEPre€TUYECKOW, IMHIIEBOM U SKOJIOTHMYECKOU
0€30MacHOCTH, B PA3BUTHH MEAUIIMHBI, 00€CTICUEHNUN YCIOBUM YCIICIITHOTO TPYyAa U
AKOJIOTUYECKH KOM(DOPTHOM >KU3HU KaXJIOTO YJIeHa OOIIECTBA; €CTECTBEHHO-
HAay4YHOW I'PAaMOTHOCTH: MOHUMAHUS CYIIIHOCTH METOJO0B MO3HAHMUS, UCTIOJIb3YEMBIX
B CCTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJH30BaTh MOJIyYaeMbI€ 3HAHUS IS
aHanu3a U OOBSICHEHUS SBICHUN OKPYKAIOIIETO MUPA U MPOUCXOANINX B HEM
W3MEHEHUM, yMEHHUs JieJlaTb OOOCHOBAHHBIE 3aKJIFOYEHHS Ha OCHOBE HAyYHBIX



($akTOB M UMEIOUIMXCS JAaHHBIX C LENbI0 IMOJY4YeHHs] JOCTOBEPHBIX BBIBOJIOB,
CIOCOOHOCTH CaMOCTOSITEIBHO UCTIOTIB30BaTh XUMUYECKUE 3HAHUS JITIST
penieHust npo0sieM B pealibHbIX JKU3HEHHBIX CUTYAIIUSIX; UHTEpeca

K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM IO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMH; HHTEpeca K OCOOEHHOCTSIM TpyAa
B pa3nuYHbIX cepax MpoPpecCuOHATBHON
JEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUS y4eOHOro Ipeamera «XHUMHsS» Ha
YPOBHE CpeHETo 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYHUMBIC JUTSE dhopmupoBaHUs MUPOBO33PEHUS oOyyJarommxcs
MEXIUCIHUIUTMHAPHBIC (MEXKIIPEAMETHBIE) OOIIeHaAYYHbIE MOHATHS, OTpakarollue
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEIMU(HUKY METOAOB ITO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SBJICHUE,
MPOIIECC, CUCTEMA, Hay4YHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeIOoBaHUe, HAOIIOJACHUE, H3MEpPEHHEe, OKCIEPUMEHT W JpYyrue);
YHUBEpCAJIbHBbIC y4eOHBbIC JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
PErYJISITUBHBIE), o0ecreyrBaroe dbopmHpoBaHue (yHKIHMOHAIBHOM
IPAMOTHOCTH M COLIMAIBHOM KOMITETEHIIMN 00yYaromnxcs;

CITOCOOHOCTh 00yJarIMXCs HCII0IB30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC yueOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpenMeTHbie pe3yJabTaThl OTPaXalOT OBJAJEHUE YHUBEPCAIHHBIMU
y4eOHBIMH  TTO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISATHUBHBIMU
JICUCTBUSIMU.

OBJjaieHne YHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEILHBIMU
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOSITeILHO  (popMyuMpoBaTh HM  aKTyallu3upoBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPEACNSITh 1EIU JESITeIHHOCTH, 3a/aBas
napaMeTpbl U KpUTEPUHU UX
JIOCTUXKEHUSI, COOTHOCUTh PE3YyJIbTAThl ACSATEIBHOCTU C MOCTABJICHHBIMU IEJISIMU;

HCIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —



BBIJICTISITh XapaKTEepHbIE MPU3HAKK TMOHSATUNA M yCTaHABIMBAaTh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS 1Js1 OOBICHEHUs OTACIbHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAHUS U KPUTEPHH JIJIsl KJIACCHU(DUKAITUN BEIIECTB U
XUMUYECKUX PEaKIHi; yCTaHABIMBATh MPUYMHHO-CIECJICTBEHHBIC CBA3U MEXKIY
U3y4aeMbIMH SIBJICHHUSIMHU; CTPOUTH JIOTHUYECKUE PACCYXKACHHS (MHIYKTHUBHBIEC,
JNETyKTUBHBIE, IO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOpPEUUS B
paccMaTpUBAEMBIX SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHHUS; TPUMEHSTh
B TIpollecce MO3HAHUS, MCIOJIb3yeMble B XHUMHHU CHUMBOJUYECKHE (3HAKOBBIC)
MOJIeNId, TMPeoOpa3oBbIBATh MOJICTbHBIE TMPEJCTABICHUS — XMMHUYECKUH 3HaK
(cuMBOJ) »sleMeHTa, XUMH4YecKast (opMmylia, YpaBHEHUE XUMHYECKOM peakiuu —
NpU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad, MPUMEHSTH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS [JIs1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMHUYECKUX peakuui. 2) 0a30Bble HCCIACA0BATEIbCKHUE
AeCTBUSA:

BJIaJIETh OCHOBAMU METOJI0OB HAYYHOT'O TTO3HAHUS BEILIECTB U XUMUYECKHUX
peakuuii; QopMynupoBaTh IEIM M 3aJladyd  UCCIEJOBaHUS, HCIOIb30BaTh
MOCTaBJICHHBIE U CAMOCTOSITENILHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KadyeCTBE
MHCTPYMEHTA TO3HAHUSI M OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJCHUI; BIAJETh HABBIKAMH CAMOCTOSITEIbHOIO
IJIAHUPOBAHUSI M MPOBEACHUS YUYEHUUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATH
yMeHUsI HaOJIIoAaTh 3a XOJIOM IPOIecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €0
pe3yabTat, GopMyJIMPOBaTh 0OOOIIECHHS U BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3YJIbTaTOB MCCIICIOBAHUS, COCTABJIATH OOOCHOBAHHBIM OTYET O MPOJEIIAHHOMN
paboTe; mpuoOpeTaTh OMNBIT YYECHUYECKOW HCCIEI0BATENbCKON M MPOEKTHOM
JEATEIIbBHOCTH, TPOSIBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSATEILHOMY
MOMCKY METOAOB pEUICHUsS NPAaKTHUYECKUX 3a7ady, NPUMEHECHHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B Pa3JIMUHBIX UCTOUHMKAX MH(POpMaIu (Hay4YHO-
MOMyJIsipHasl JIUTepaTypa XHWMHUYECKOTO COJIEpXaHUs, CIPABOYHBIE TOCOOUS,
pecypcebl HTEpHETa), aHAIU3UPOBATh MHPOPMALIMIO PA3IUYHBIX BUIOB U (GopMm
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh PA3IMYHBICE METOABI MPHU TOWCKE U
orbope wuHOpMAIIUM, HEOOXOAUMOW JUIsi BBIMOJHEHUS Yy4eOHBIX — 3a7a4
OMPENIeIEHHOTO0 THUIA; MPUOOPETaTh OIBIT HMCHOJIH30BaHUS HHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX



TEXHOJOTHMM M Pa3IUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMpATH
onTUMajJbHyI0 (GopMy mpeactaBicHus uHboOpMauM  (CXeMbl, TpaduKH,
JMarpaMMbl, TaOJMIbI, PUCYHKH M JAPYTHE); HCIOIb30BAaTh HAYYHBIM SI3BbIK B
KayecTBE CpeACTBa MpH paboTe C XUMHYECKONW HH(pOpMAIUe: MNPUMEHSThH
MeXMpeaMeTHbIE (PU3nUecKre U MaTeMaTHUeCKHUE) 3HaKH U CUMBOJIBI, (POPMYJIHI,
ab0peBUaTypbl, HOMEHKJATYpy; HCIOJIb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA
HarJISIHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeliCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJE IUAJIOTa W/WITN
JUCKYCCUHU,  BBICKa3blBaThb  HUJEH, (POPMYyIHUpOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIbHO BBINIOJHEHUS MPEUIOKEHHOHN 3a/auu; BBICTYINATh C Mpe3eHTaluei
pe3yabTaTOB MO3HABATEIBHOU JESITEIBHOCTH, MOMYyUYEHHBIX CAMOCTOSITENIBHO WU
COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJHEHUH XUMHUYECKOTO JKCIEPHUMEHTA,
IPAKTUYECKOH paboThl IO HCCIENOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anMu y4yeOHOro MNpoeKTa U (OpPMYIUPOBATH BBIBOABI MO pe3yibTaTaM
POBEAEHHBIX HCCIEAOBAHNN MyTEM COTIIACOBAHMS MO3UIMI B X0/1€ 00CYKIEHUS U
oOMeHa MHEHUSIMHU.

Ogi1ajeHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYIIECTBISTH CBOIO ITO3HABATEIHHYIO
JeSTENIbHOCTD, ONpenessss €€ Lenu W 3aJaud, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpEAJaraéMblil ajJroOpuT™M JEUCTBUN IpHU
BBINIOJIHEHUHM YYEOHBIX W HCCIEIOBATEIbCKUX 3a/lad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN €rnoco0 MX peleHUus C y4E€TOM MOJYyYEHHsS HOBBIX 3HAHUU O
BEUIECTBAX W XUMHUYECKHMX pEaKIUsAX; OCYLIECTBIATh CaMOKOHTPOJIb CBOEH
JIESITEIbHOCTH Ha OCHOBE CaMOaHaJn3a u
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUNM O XUMHUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHUpPaA, POJM XUMHU B T[IO3HAHUMU SIBJICHUU
npupoasl, B  (GOPMHUPOBAHWU  MBINIJICHUS ¥ KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATIBFHOM TPAMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHHS TIPAKTUISCKUX 3319



U 3KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M MPHUPOJHOM
cpene; BIAJACHUE CUCTEMOW XUMHUYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHUS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTD, AIEKTPOOTPHUIATEIbHOCTD, XUMHUECKast
CBSI3b, CTPYKTypHasi (opMmyna (pa3BEpHyTass U COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIA OO0BEM, YIJIepOAHBIA CKeneT, (YyHKIMOHANbHAs TpYIIa,
paauvkan, u30MepHsi, U30MEpPbl, TOMOJOTUYECKUN Psifl, TOMOJIOTH, YTJIEBOAOPOBI,
KHCIIOPOJ, M a30TCOAEpPKALIUE COCAUHEHUS, MOHOMEp, IOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COECIMHEHNS); TEOPUH U 3aKOHBI (TEOpHUS CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa, 3aKkoH coxpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI SI3bIK XUMHH; MHPOBO33PECHUYECKUE 3HAHMS,
JeXalllue B OCHOBE IMOHUMAaHUA TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJOIMYECKUE CBEJEHUS O CBOWCTBAX, COCTaBe, NOJYYEHHH U
0€30MacHOM HCIOJIb30BAHUU BaXKHEUIIUX OPTraHUYECKHX BEUIECTB B OBITY H
MPAKTUYECKON JEeATETHbHOCTH YeNOBEKa; C(HOPMUPOBAHHOCTH YMEHUU BBISBIISATH
XapaKTEpHbIEC MTPU3HAKU MOHATHI, YCTAaHABIMBATH UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOILIME MOHATHS MPHU OMHCAHUHM COCTaBa, CTPOCHHUS M IMPEBpAICHHA
OpraHMYEeCKUX  COCAMHEHHM; CHOPMHUPOBAHHOCTH  YMEHUW  HMCIOJb30BaTh
XUMUYECKYI0 CHUMBOJIUKY [JII COCTaBICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpal€HHON) (POpMya OpraHMYECKHX BEIIECTB M YpPaBHEHUI
XUMUYECKUX PEAKLNN, U3rOTABIMBATH MOJEINW MOJIEKYJ OPTaHHMYECKHX BEIIECTB
U1 WUTIOCTPAlMM  UX  XMMHUYECKOTO M IPOCTPAHCTBEHHOIO  CTPOCHHS;
cOpPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAJICKHOCTh H3yYECHHBIX
OpraHMYEeCKUX BEUIECTB IO HMX COCTaBy MW CTPOCHHUIO K OMNpPEAeIEHHOMY
KJIacCy/Tpylnmne COeAMHEHUN (yriaeBOJOpOAbl, KHUCIOPOA U a30TCoAepIKallue
COCIIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHWs), JaBaTh UM Ha3BaHUS II0
cucremarnueckoi Homenkiarype (IUPAC), a takke NpUBOAUTH TPUBUAIBLHbBIC
Ha3BaHUSl OTAENIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOIMWJIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUIEPUH, (PeHOm, dopManbaerui, aneraiblerull, MypaBbHHAs
KHUCJIOTA, YKCYCHAsl KUCIOTa, OJICMHOBAsl KUCJIOTa, CTEAPUHOBAs KHCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmayu, UeUI0j03a, TJIHMIUH); C(POPMHUPOBAHHOCTh YMEHUS
ONPENIENATh BUIbI XUMUYECKON CBSI3U B

OpraHUYeCKUX COEAMHEHUSX (OJIMHAapHBIE W KpaTHbE);  CHOPMHPOBAHHOCTH
YMEHHUSI TPUMEHSITh MOJIOKEHUSI TEOPUU CTPOEHUS OPraHUYECKUX BemecTtB A. M.
BytnepoBa 1151 0OBsICHEHHMSI 3aBUCMMOCTH CBOMCTB BEUIECTB OT WX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHUs MAacChl BEIIECTB; CHOPMUPOBAHHOCTb YMEHUUH
XapaKTEepU30BaTh COCTaB, CTPOEHHE, (UBMYECKUE M XUMHUYECKHE CBOMCTBA
TUMHWYHBIX MPEJICTABUTEIEH Pa3IMYHbIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH,



9TaH, STWIEH, NMPOIUJICH, alleTIeH, OyTaauen-1,3, metunOyraauen-1,3, 6eH30I,
METaHOJI, ATAHOJ, STHJICHTJIUKOJIb, TIIUIEPUH, (HDEHOJI, alleTalbIeTH ], MypaBbUHAs
U YKCYCHasl KHCJIOTBI, TJIFOKO3a, KpaxMaJ, IeJII0103a, aMUHOYKCYCHasl KHUCIJIOTa),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBA3b  MEXKIYy HHUMH  ypaBHCHHUSIMU
COOTBETCTBYIOIIUX XHUMHYECKHUX PEAKIHH C HWCIOIb30BAHUEM CTPYKTYPHBIX
bopmyi; c(hOopMHUPOBAHHOCTD yYMEHUS XapaKTepu30BaTh HUCTOYHUKH
YIJIEBOJIOPOJHOTO  ChIpbsl  (HEhTh, TPUPOAHBIA Tra3, Yrolib), CIOCOOBI HX
nepepaboTKM W TMPAKTHYECKOe TMPUMEHEHHE TMPOAYKTOB  TMepepaboTKH;
chOpPMHPOBAHHOCT, YMEHHUA TIPOBOJAUTH  BBIYUCICHHUS IO  XHMHUYECKHM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakIiMyd IO HW3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX
BCIIECTB WJIM TPOAYKTOB PEAKIUH); CHOPMHUPOBAHHOCTH YMCHHH BIAICTh
CHUCTEMOW 3HaHWH 00 OCHOBHBIX METOJIaX HAYYHOTO IMO3HAHMWS, MUCIOJB3yeMbIX B
XUMUH TIPU U3yUYECHUU BEIIECTB U XUMUYECKUX SIBJIICHUN (HAOII0eHIE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHKE), HCIOIB30BaTh CUCTEMHbIE XMMHUYECKHE 3HAHUS
JUTST TIPUHSTHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBA3AHHBIX C
BCIIECTBAMH W WX TPUMEHEHHEM; CGHOPMHPOBAHHOCTH YMEHUW COOIIOATh
IpaBuJjIa MOJIb30BAaHUSI XUMHUUECKOU MOCYA0M U Jab0opaTOpHBIM 000PY/I0BaHUEM, a
TaK)Ke MpaBuiia OOpaIeHusl C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIHMSIMU T10
BEITIOJTHCHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB; CHOPMHPOBAHHOCTh YMEHUI
IUIAHUPOBATh W BBIMOJHATH  XMUMHYECKUN  JKCHEPUMEHT  (IIpeBpalleHUs
OpraHMYECKUX BEIECTB MPHU HArpeBaHUU, IMOJTYYCHUE STUJICHA U U3YYCHHUE €ro
CBOMCTB, Ka4eCTBCHHBIC PEAKIIMM OPTaHWYCCKUX BEIIECTB, JEHATYpaIlus OCIIKOB
NpU HarpeBaHWH, IIBETHBIC DPEAKIMW OCJIIKOB) B COOTBETCTBHH C IIpaBUJIaMHU
TeXHUKU O€30MaCHOCTH TMpHU OOpalleHuHu C BEIIeCTBAMHU W JaOOPATOPHBIM
000py0BaHUEM, TIPEICTABISTH PE3YIbTATHl XUMUYECKOTO IKCIIEpUMEHTa B (hopme
3alMCH YPAaBHEHUH COOTBETCTBYIOIIMX pEaKIuil u (GOopMyIHpoBaTh BHIBOJIBI Ha
OCHOBE JTHX  pe3yJbTaTOB; C(HOPMHPOBAHHOCTH YMEHUH  KPUTHYCCKH
aHATM3UPOBATh XUMUYECKYIO MH(OPMAITUIO, MTOTYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctBa MaccoBoi uHpopmarmu, MHTepHET M Apyrux); choOpMHUPOBAHHOCTH
yMEHUH COOJI0IaTh TIpaBujla SKOJOTHUECKH IIeJIeCO00Pa3HOTO TTOBEACHUS B OBITY
U TPYJOBOM NESITEILHOCTH B LIEISAX COXPAHEHHUS CBOETO 37I0POBbS M OKPYKAFOIICH
MPUPOTHONM Cpe/bl, OCO3HABATh OMACHOCTH BO3JCHCTBUS Ha JKMBBIE OPraHU3MBI
ONPENICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas CcMbIca mnokazarens [I/K,
MOSICHATH Ha MPUMEpax CHOCOObI YMEHBIICHHS W TPEIOTBPAIICHHUS MX BPEIHOTO
BO3JICHCTBHSI HAa OpPraHW3M 4YeJIOBEKa; JUISl OOYyJaroIUXCsS C OrPaHWYCHHBIMU
BO3MOYKHOCTSIMH 3/IOPOBbSI: YMCHHE



MPUMEHSTh 3HAHWSI OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHMS BEIICCTB H
XUMUYECKUX SBJICHHUM; I CIENbIX M CIA00BUASIIUX OOYYaIOMIMXCA: YMEHUE
UCII0JIb30BaTh pebe(hHO-TOUCHUHYIO cucTeMy ob6o3HaueHui JI. bpaiins nis 3anucu
XUMUYECKUX (GOPMYII.

11 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OOmas u HeopraHuyeckas
XAMUSD) OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHUPA, pPOJM XUMHM B TIO3HAHUMU SIBIICHUU
npuposibl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHICCKHUX 3a71ad
1 DKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3JI0POBBIO M MPHPOIHOM
cpene; BIAJACHUE CHUCTEMOM XHMMHWYECKHMX 3HAHWM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralONIMe MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToM, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBI OO0BEM,
BAJICHTHOCTb, JIEKTPOOTPULIATEIIBHOCTh, CTENICHb OKHUCJIEHUSA, XUMUYECKas CBS3b
(KoBaJIeHTHas1, MOHHAsA, METaJUTMYECKasi, BOAOPOAHAs ), KpUCTAUIMUECKash peiéTka,
TUIIBI  XUMHYECKHUX  PEaKUWH, pacTBOpP, DJIEKTPOJUTHI, HERJIECKTPOJIHUTHI,
AJICKTPOJIUTHYECKAST JIUCCOLMAILUSA, OKHCIMUTENIb, BOCCTAHOBUTEIb, CKOPOCThb
XUMHUUYECKON peakiuu, XHMHUYECKOE PaBHOBECHE); TECOPUM U 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Jucconumanuu, nepuoandeckuid 3akoH . M. Menpaeneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMSI W MPEBPALCHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHHWMAaHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKUX SIBJICHUM, (DaKTOJOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUU U 0€301IaCHOM HMCIOJIb30BAHUHU BaKHEHUIIINX HEOPTaHUUCCKUX
BEIIIECTB B OBITY M IPAKTHYECKON JESITCIHPHOCTH YeaoBeKa; c(hOPMHUPOBAHHOCTH
YMEHUN BBISIBIATH XapaKTEPHbIE MPU3HAKU TMOHSATHUM, YCTAHABIMBATH WX
B3aHMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIHME TIOHSTUS TNPU  ONHUCAHUU
HEOPTaHWYECKUX BEIIECTB M WX TMPEBpallCHH; CPOPMUPOBAHHOCTh yMEHUI
WCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTAaBJICHHS (OPMYJ BEIIECTB U
ypaBHEHUN XMMHMUYECKHX peakuui, cucremarudeckyro HoMmeHnknarypy (IUPAC) u
TPUBHAIbHBIC HA3BaHUsS OTACIBHBIX HEOPTaHUYECKUX BEIISCTB (yrapHbli ras,
YIJIEKUCIIBIN Ta3, AMMHUAK, Tall€Hasl U3BECTh, HETAIIEHAs U3BECTh, IUTHEBAs COJA,
NUPUT W Jipyrue); cHOPMUPOBAHHOCTH YMEHHUW OMPENENsATh BAJICHTHOCTh U
CTETIEHb OKUCIICHUS XUMHYECKHX 3JIEMEHTOB B COEUHEHUSIX PA3JIMYHOIO COCTaBa,



BUJl XMMUYECKON CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B
COEJIMHEHUSX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJUTMYECKas), XapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COEAUHEHU;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTb
HEOPTaHWYECKUX BEIIECTB MO HX COCTAaBy K OMNpeeaEHHOMY Kiaccy/Tpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJIbl M HEMETAJUIbl, OKCHJIbI, OCHOBaHUS,
KHUCTIOTHI, aM(OTepHble THAPOKCHUABI, COJNH); CHOPMHUPOBAHHOCTH YMEHUH
packpeiBaTh CMbICH mnepuoandeckoro 3akoHa JI. M. MengeneeBa wu
JIEMOHCTPUPOBATH €ro CHUCTEMaTU3HUPYIOILYIO, 0OBSACHUTEIIbHYIO "
MPOTHOCTHYECKYIO (PyHKIMM;  CHOPMUPOBAHHOCTh YMEHHHM XapaKTepHU30BaTh
AJEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKHMX JJIEeMEHTOB |—4 mepuonios
[Teproanyeckoit cucteMbl XUMHAUYECKHUX AnneMeHToB J[. M. MeHneneeBa, ucnosb3ys
MOHATUSL  «S-, P-, ddPJNEKTpPOHHBIE OpOUTANIN», «IHEPreTUYECKUE YPOBHMY,
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JEMEHTOB M HX
COCIMHEHNM MO NepuoaaMm U rpynnaMm llepmoandeckor CHCTEMBI XUMHUYECKUX
anemeHToB [[. M. MenneneeBa; copMHUpPOBAaHHOCT YMEHUW XapaKTEPH30BaTh
(onuchIBaTh) OOIIKME XUMUYECKUE CBOMCTBA HEOPTraHMUECKUX BELIECTB Pa3IUUHbIX
KJIACCOB,  IOATBEPKIATh  CYLIECTBOBAHWE TI'E€HETUYECKOM  CBSI3M  MEXIY
HEOPraHWYECKUMH BELIECTBAMU C [IOMOIIBIO YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX  peakiuil; cHOPMUPOBAHHOCTH  yMEHHUS  KJIacCU(ULIHUPOBATH
XUMHUUYECKUE PEAKIUU 10 Pa3INYHbIM MPU3HAKAM (YKCIY U COCTaBYy pPEarupyromumx
BEIIECTB, TEIUIOBOMY 3(QeKxTy peakuuu, H3MEHEHUIO CTENEeHEHl OKHUCIEeHUsS
AJIIEMEHTOB, OOPATUMOCTH PEAKIMH, YYACTHIO KaTalau3aTopa); chOpMHUPOBAHHOCTh
YMEHUM COCTaBJISATh YPAaBHEHMsI pEaKIUH pa3IUYHbIX TUIIOB, IIOJHBIE U
COKpAIlI€HHbIE YPaBHEHHUS PEAKIMA HMOHHOTO OOMEHA, YYWUTHIBAs YCJIOBHS, TpPU
KOTOPBIX 3TH PEAKLMH UAYT A0 KOHUA; CHOPMHPOBAHHOCTH YMEHUU MPOBOIUTH
peakuuy, MOATBEPKAAIOIIME KaYEeCTBEHHBI COCTAB Pa3JIMYHBIX HEOPTraHUYECKUX
BEILIECTB, PACMO3HABATh OMNBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

c(OPMHPOBAHHOCTh ~YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOrO OanaHca
TUX pPEaKIuil; cHOPMUPOBAHHOCTh YMEHHUH OOBICHITH 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakluu OT pPa3IMuHbIX (AKTOPOB; XapakTep CMEUIECHUs
XUMHUYECKOTO PaBHOBECHSI B 3aBUCHMOCTU OT BHEIIHETO BO3JIEUCTBHS (MPUHLMIL
Jle Ilatenne); chOpMUPOBAHHOCTH YMEHHM XapakTEPU30BaTh XUMHYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHSI CEPHOM KHCIOTHI,
aMMHaKa, a Takxke CPOPMHUPOBAHHOCTh MPEACTaBICHUNU 00 OOUUX HAyYHBIX



OPUHLMNAX M OKOJOTMYECKUX MpobieMax XHUMHUYECKOTO  IPOU3BOJICTBA;
c(pOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM MTOHSATHS
«MaccoBasi J10JI1 BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHWH TIa30B IIpH
XUMHUYECKUX PEAKIUAX, MacChl BEIIECTBA MM OOBEMA Tra3oB IO M3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJIHOTO M3 yYaCTBYIOIIHMX B PEAKLIUU
BELIECTB, TEIJIOBOro 3(deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BELIECTB, IPEBpAIllCHUs U COXPAHEHHs DSHEPIuu; CHOPMUPOBAHHOCTH YMEHUU
coOI0aTh MpaBujia IOJIB30BAHUS XUMHUYECKOHM MOCYI0M M J1abopaToOpHBIM
00Opy/IOBaHUEM, a TaKXKE IMpaBUiIa OOpPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKUMSAMU IO  BBIIOJIHEHUIO  JJAOOPATOPHBIX ~ XUMHUYECKUX  OIBITOB,;
C()OPMUPOBAHHOCTb ~ YMEHHMI  IJIaHUPOBAaTh W  BBIIOJIHATH  XUMHUYECKHIl
HKCIIEPUMEHT (pa3joKeHHE MEPOKCHIa BOJOPOAAa B NMPUCYTCTBUHU KaTald3aTopa,
ONpENEIICHNE CPEeAbl PACTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOTO
UHIMKATOpa, BIMSHHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu,
peakuuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIUM Ha Cyib(ar-, KapOOHAT- U
XJIOPU-aHUOHBI, HA KaTHOH AMMOHMS, PELICHHE JKCIEPUMEHTAIBHBIX 3a4ad I10
TeMaMm «Metamey M «HeMeramisl») B COOTBETCTBUM C IpaBUJIAMU TEXHHUKHU
0e30MacHOCTH IpHU O0pallleHNHU C BEIIECTBAMU U JJAOOPaTOPHBIM 00OpYI0BAaHUEM,
OPEJCTaBIsATh PE3yJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIMX pEaKIUil U (POpMyJIMpOBaTh BBIBOJABI HA OCHOBE
TUX PpE3YyJbTaTOB; C(HPOPMUPOBAHHOCTh YMEHUNW KPUTHUECKH aHAIU3UPOBATH
XMMHUYECKYI0 HMH(OpMaIMIO, MOJyYaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeicTBa
MaccoBOil KOMMYHMKauuu, WMHTEepHEeT M Apyrux); copMUpPOBAaHHOCTb yMEHUU
cOOI0aTh MpaBUjia HKOJOTHYECKH LEJIecOO00pa3HOro MOBEAEHUs B OBITY H
TPYZIOBOU JEATENIBHOCTH B LIEJISIX COXPAHEHUsS CBOETO 310POBbS U OKPY)KarOLIEH
IIPUPOJHON Cpezbl, OCO3HABATh ONMACHOCTb BO3JECUCTBHSA HA YKUBBIE OPraHU3MBbI
ONpENEIEHHBIX BEIIECTB, NMOHMMAas cMbica mnokaszarens [IJIK, noscuHate Ha
pUMEpPaX CIOCOObl YMEHBIICHHS U MPEIOTBPAILECHHUS] X BPEIHOTO BO3ACUCTBUS
Ha OpPraHM3M 4YeJIOBeKa; JJisi 0OydarolUXCsl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pPOBBSI: yYMEHHME MPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX
NMO3HAHUS BEIIECTB M XHMMHYECKUX SIBICHHMH; JJI CHENbIX M CIA00BUASIINX
oOy4JaromMxcs:  YyMEHUE  HCHOJb30BaTh  PENbE(HO-TOUEHHYIO  CHUCTEMY
o0o3Hauenuit JI. bpaiins 11t 3anucu XUMUYECKUX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB ®opMUpOBaHHE JuaeKkTpoHHbIE (HU(POBHIE)
HaumeroBanue (pyHKIMOHAILHOM o0pa3oBaTe/IbHbIE
Ne ni/n pa3iesioB U TeM B Kontposbubie | IIpakruyeckue rPaMOTHOCTH pecypcbl
cero
NporpamMmbl padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer DopMHUpPOBaHNE YMEHUS
OpratHiecKon paborark https://doc.fipi.ru/otkrytyybank-
xumu. Teopust CaMOCTOSATENBHO. zadaniy-dlya-otsenki-
1.1 CTpocHUA 3 OtcrauBaTh MHEHHE 1 | Yestestvennonauchnoy-
OPraHMCCKIX TTO3HIIHIO. gramotnosti/
COeTMHEHUH A.
M. bytneposa
Wroro mo pazneny 3
Paznes 2. Yriesogopoasbl
[Toaroroska
o0OyJaromuxcs K
ToCI 171 .
OCIICAIoNe . https://doc.fipi.ru/otkrytyybank-
IIpeesbHEIE npogeccHoHabHOM zadaniy-dlya-otsenki-
2.1 YTIIEBOIOPO BT 2 0 0 ACATCIBHOCTH T.K. K yestestvennonauchnoy-
— aJIKaHEL pasHbIM BHlaM gramotnosti/

NeSATeTLHOCTH CBSI3aHBI
CO 3HAHHEM
OKpY>Karolleu cpebl




Henpenenbubie dopMupOBaHHUE https://doc.fipi.ru/otkrytyybank-
2.2 YIJIEBOJIOPO/IBI: 6 [[ETIOCTHOTO
QJIKCHBI, MuUpoBO33penus YmMenue | zadaniy-dlya-otsenki-
aJIKa/IMCHBI, KOPPEKTHpOBaTh cBon | Yestestvennonauchnoy-
AJIKUHBI JNelicTBHS OTHOCHTENBHO | gramotnosti/
3aJ]aHHOTO 3TAJIOHA
YMeHue oleHNBaTh https://doc.fipi.ru/otkrytyybank-
CaMOCTOSITEJIbHYIO zadaniy-dlya-otsenki-
ApomMaTtudeckue paboty yestestvennonauchnoy-
2.3 2 i/
YIIEBOAOPOIBI gramotnosti
Ycrpausarh
3¢ deKTUBHBIE
[pupoaHbie rpynnossie obcyxaenus | https://doc.fipi.ru/otkrytyybank-
HNCTOYHHUKHU 1 o0ecrmeynBaTh OOMeH Zadanly-d|ya-0tsenkl-
2.4 YIIIEBOJIOPOIOB 3 SHAHHSIMU MEXIY yestestvenn_onauchnoy-
H nx YICHAMH TPYIIIBI TS gramotnosti/
nepepaboTka NPUHATHS () PEKTUBHBIX
COBMECTHBIX PEICHUI
Hroro no paszneny 13

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust




YMeHue oieHuBaTh

https://doc.fipi.ru/otkrytyybank-

CaMOCTOSITENLHYIO zadaniy-dlya-otsenki-
paGoty yestestvennonauchnoy-
3.1 Cruptel. deHon 3 gramotnosti/
Vmenue Beipakats cBou | https://doc.fipi.ru/otkrytyybank-
Anpyiernpr. MBICTH ¥ criocobnoctn | zadaniy-dlya-otsenki-
3.2 Kap6oHoBbie 7 BBICITYLIIIBAT yestestvennonauchnoy-
KACJIOTBI. co0OeceHNKa, TOHUMATh
CrnoxHble €ro TOUKY 3peHHUs, gramotnosti/
3¢upbl MpU3HABATh MPABO
JIpYyroro 4ejIoBeKa Ha
HNHOC MHCHHUC
YMeHue BCTyIarh B
Jajor, a Takxe
aCTBOBAaTh B ..
yHactTeo https://doc.fipi.ru/otkrytyybank-
KOJLICKTHBHOM zadaniy-dlya-otsenki-
3.3 VYTIeBos! 3 obcysaeHnu npodieM, | yestestyennonauchnoy-
y4acTBOBAaTh B gramotnosti/
AUCKYCCHU U
apryMeHTUPOBATh CBOIO
IIO3UIINIO
Hroro mo pazneny 13

COCIMHCHUA

Pasznea 4. A3oTcoaeprkainue opranHuyeckue




YMenue paboTath B

TPYIIIC € BRIIOMHCHUEM | hin://doc. fipi.ru/otkrytyybank-

AMUHEL PA3TMHHBIX COLMAIBHBIX | 7adaniy-dlya-otsenki-
4.1 AMHHOKHUCIIOTEI. 3 0 0 pOJIeH, PEACTABIATE U | yestestvennonauchnoy-
Benkn OTCTauBaTh CBOU gramotnosti /

B3TJISA/IbI U YOCIKICHUS,
BECTU JUCKYCCHIO

Wroro mo paszneny 3

Pa3zgea S. BeicokoMoIeKyIsIpHbIE COeIMHEHUS

TIACTMACCEL VYmenue OCBAHBATE htt(;:)s:/_/dc()j(i.flpl.ru/olt(lfrytwbank-
5.1 KayayKi. ) 0 0 IIPUEMBI IEUCTBUN B Zadanly-alya-otsenki-
HECTaHAAPTHBIX yestestvennonauchnoy-
BonoxkHa
CHUTYaIUsIX, OBJIaJeBaTh | gramotnosti/
3BPUCTUYECKUMU
METOAaMH PEIICHUs
npobaem
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO
YACOBIIO 34 2 2
[TPOTPAMME




11 KJIACC

H KoimuecTBo yacos dopmupoBaHHe DJIeKTpoHHbIe (LM (ppoBbIE)
anMenopatie GyHKUHOHAIBHO o0pa3oBaTe/bHbIE PeCypChl
Ne /i pa3ac/ioB 1 TEM Beero KOHTpOJIbHLIe HpaKaneCKne IPaMOTHOCTH
nporpamMmmsl padoThI padoThI
Paszgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue OcyiecTBisTh
aTOMOB. pacCIIUPEHHBIN MOUCK
[lepunonnueckuit nH(pOpMAIHU C _ o
SAKOH 1 HCHOMTB30BAHMEM https./_/doc.flpl.ru/otl_<rytyybank-
s pecypCoB GHBIHOTEK 1 zadaniy-dlya-otsenki-
11 €pHO/IHYECKAs 3 0 0 MHTenHeTa yestestvennonauchnoy-
cucTemMa p gramotnosti/
XUMHUYECKHUX
anemenTosB /I. W.
Menneneena
YMeHue co3aBarth U https://doc.fipi.ru/otkrytyybank-
CTpOCHI/Ie Hp606pa30BLIBaTL zadan |y-d Iya-otsen ki-
BCIIICCTBA. MOJIEIN U CXEMBI JUIA yestestvennonaUChnoy-
12 4 0 0 tnosti/
Msoroo6pasue pelIeHns 3a1a4 gramotnosti
BEIL[ECTB
Ymenue https://doc.fipi.ru/otkrytyybank-
yCTaHaBJIUBATh zadaniy-dlya-otsenki-
XuMHuueckue IPHYUHHO yestestvennonauchnoy-
13 6 1 1 ramotnosti/
pcaKnrun CJIICACTBCHHBIC CBA3U 9




Uroro mo pazneny 13

Pa3nea 2. Heopranuyeckasi xumust

YMeTs ycTpauBaTh
3¢ deKTUBHBIE
TpYNToBbIe 00CYKICHUS | httns://doc. fipi.ru/otkrytyybank-
u obecrieunBaTh OOMEH Zadaniy-d|ya_0tsenki_
2.1 Mertasuibl 6 0 3HaHUSAMH MEXIY yestestvennonauchnoy-
YJICHAMU TPYIIIBI JIJIs gramotnosti/
npuHATHS 3P HEKTUBHBIX
COBMECTHBIX pPELIeHUN
YMeTb B COBMECTHOU
JICATETILHOCTH HCTKO https://doc.fipi.ru/otkrytyybank-
(bopmynupoBath uem | zadaniy-dlya-otsenki-
2.2 Hemeramisr 9 1 TPYIIIBI M IIO3BOJIATE €€ | yestestvennonauchnoy-
Y4aCTHHUKAM HPOABIATH gramotnosti /
COOCTBEHHYIO 3HEPTHUIO
TUTSL TOCTHIKEHHS
YMeTh co31aBaTh U https://doc.fipi.ru/otkrytyybank-
Csi3b npeobpasoBbIBATH zadaniy-dlya-otsenki-
HCOPTaHUYCCKUX MOJICIIN U CXEMBI JUIS yestestvennonaUChnoy'
2.3 2 0 tnosti/
A OPraHuvYCCKuX peleHus 3a1a4d gramotnostl
BEIIECTB
Hroro mo pazaeny 17

Pa3gea 3. Xumus 4 ;Ku3HbL




VYMeTh ocBanBaTh
MPUEMBI ICUCTBUN B

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-

3.1 XUMHS ¥ )KU3Hb 4 HECTaHIapTHBIX yestestvennonauchnoy-
CHTYyallHsX, OBJIajeBarth | gramotnosti/
IBPUCTUYCCKUMHU
METOaMHU PEIICHUS
pobem
Uroro no pazueny 4
OBILIEE KOJIMYECTBO
YACOBIIO 34

[TPOTPAMME







IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

No Ipodopuentannonnas| 00pasoBaTeIbHbIE
/i Tema ypoka B Koutposnbueie | IlpakTtuyeckue | padora pecypcehbl
cero padoThI padoThI
https://doc.fipi.ru/otkrytyybank-
IIpeamer zadaniy-dlya-otsenki-
1 OpraHUYeCcKON XUMHH, 1 0 0 yestestvenn_onauchnoy-
e BO3HUKHOBECHHUE, gramotnosti/
pa3BUTHE U 3HAUCHUE
Teopust cTpoeHus https://doc.fipi.ru/otkrytyybank-
OpraHUYECKUX zadaniy-dlya-otsenki-
2 coeanHeHuit A. M. 1 0 0 yestestvenn_onauchnoy-
Byrieposa, ¢é gramotnosti/
OCHOBHBIE TOJIOKEHHUS
IIpencrasnenue o
KraccHpuicalm https://doc.fipi.ru/otkrytyybank-
OpPraHMYECKUX BEILECTB. zadaniy-dlya-otsenki-
3 Homerkatypa 1 0 0 yestestvennonauchnoy-

(cucremaTuydeckasi) u
TPUBUATBHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

gramotnosti/




AJIKaHBI; COCTaB U
CTPOEHHUE,
TOMOJIOTUYECKUH P

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

MertaH u 3TaH —
MpOCTEUIIINE
MPEJICTaBUTEIN aJTKaHOB

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

AJIKEeHBI: COCTaB U
CTPOEHUE, CBOWCTBA

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

OTHIIEH Y IPOTIHIIEH —
MpoCTeNIINe
MIPEACTABUTENH AIKEHOB

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/

[Ipaktuyeckas  pabora
Ne 1.  «llonyuenue
STUJICHA U U3Yy4YEHHE €ro
CBOWCTBY»

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti/




Ankanuensl. byranuen-

1,3 u metunOyranuenl,3.

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

MPUHAICIKAIINX K
pa3IMYHBIM KJIaccam

IT .
9 OLyHeHe gramotnosti/
CHUHTETHUYECKOI0 KaydyKa
U pE3UHBI
AJIKWHBI: COCTaB U
0COGEHHOCTH CTPOCHUS, https://doc.fipi.ru/otkrytyybank-
TFOMOJIOrHHYECKHUil PAL. zadaniy-dlya-otsenki-
10 ALeTHIeH — yestestvennonauchnoy-
npocreimii gramotnosti/
npeacTaBUTCIIb AJIKUHOB
https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
Brruncienus no
. yestestvennonauchnoy-
11 YPaBHEHUIO XUMUYECKOMN gramotnosti/
pCakuuu
https://doc.fipi.ru/otkrytyybank-
_ zadaniy-dlya-otsenki-
ApeHbl: Genson u yestestvennonauchnoy-
12 TOMyos1. TOKCHYHOCTh gramotnosti/
apeHoOB
https://doc.fipi.ru/otkrytyybank-
['eneTnyeckas cBs3b zadaniy-dlya-otsenki-
13 yTIEBOJIOPOJIOB, yestestvennonauchnoy-

gramotnosti/




[IpupoHBIE UICTOYHUKHU
YIIIE€BOIOPOIOB:
IIPUPOJIHBIN ra3 u

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-

14 rorTyTHbIe HedTAHBIE yestestvennonauchnoy-
gramotnosti/
rasbl, He)Th ¥ IPOAYKTHI
e€ mepepaboTKu
[IpupoaHbie UCTOUHUKHT
YIIEBOIOPOIOB: https:/_/doc.fipi.ru/otl_<rytyybank-
NPUPOHBIi T3 1 zadaniy-dlya-otsenki-
15 noryTHbIe HedTsHbIE yestestvennonauchnoy-
gramotnosti/
ras3bl, He()Th U MPOAYKTHI
e€ mepepaboTKu
https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
KonrpomnbHas pabora no
yestestvennonauchnoy-
16 paszeny gramotnosti/
«YTIIeBOIOPOABD)
https://doc.fipi.ru/otkrytyybank-
[MpenenbHbIe zadaniy-dlya-otsenki-
17 OJIHOATOMHBIE CITUPTHI: yestestvennonauchnoy-

METAHO U DTAHOIL.
Bonopoanas cBs3b

gramotnosti/




MHuoroatoMHEIE CITMPTHI:

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

18 STUJICHIJIUKOJIb U gramotnosti/
TIULIEPUH
https://doc.fipi.ru/otkrytyybank-
®enon: ctpoenue zadaniy-dlya-otsenki-
19 MOJIEKYJIbI, PU3NYECKUE yestestvenn_onauchnoy-
U XUMHUYECKHE CBOMCTBA, gramotnosti/
pUMEHEHHE
https://doc.fipi.ru/otkrytyybank-
AJTBCTHIb: zadaniy-dlya-otsenki-
yestestvennonauchnoy-
20 (bopmanererun i gramotnosti/
areTanpaerua. AeToH
https://doc.fipi.ru/otkrytyybank-
OIHOOCHOBHbBIE zadaniy-dlya-otsenki-
21 npeeIbHbIe KapOOHOBBIC yestestven n_onauchnoy-
KHCIIOTBI: MypaBbUHAs U gramotnosti/
YKCyCHas
https://doc.fipi.ru/otkrytyybank-
[MpakTiueckas paboTa zadaniy-dlya-otsenki-
29 Ne 2. «CBoiicTBa yestestvennonauchnoy-
pacTBopa YKCYCHOM gramotnosti/

KHCJIOTBD»




CreapuHoBas u
OJICMHOBAs! KMCIIOTHI, KaK

https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

23 MPEJCTABUTEIN BBICIINX gramotnosti/
KapOOHOBBIX KHUCJIOT
https://doc.fipi.ru/otkrytyybank-
M zadaniy-dlya-otsenki-
” I’Iga KaK COMM BLICIIHX yestestvennonauchnoy-
Kap OHOBBI)E KHUCJIOT, UX gramotnosti/
MOIOIIIee JeiicTBHE
https://doc.fipi.ru/otkrytyybank-
25 CrroiHbIe ShUpEI KaK zadaniy-dlya-otsenki-
MIPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. yestestvennonauchnoy-
IMunponu3 crnoxHbIX gramotnosti/
3¢upoB
https://doc.fipi.ru/otkrytyybank-
XKupsr: rugposus, zadaniy-dlya-otsenki-
26 MIPUMCHCHHE, yestestvennonauchnoy-

Ouosoruyeckas poib
KAPOB

gramotnosti/




VrieBoasl: COCTaB,

KIacCH(UKALSL. https:/_/doc.fipi.ru/otl_<rytyybank-
BaskHeiiime zadaniy-dlya-otsenki-
27 , 3naxomctBo € yestestvennonauchnoy-
IIPEACTaBUTEIIN: npodeccueit OMOXUMHUK gramotnosti/
III0K032a, PpyKTO3a,
caxapo3sa
https://doc.fipi.ru/otkrytyybank-
Kpaxatal 1 Heslionosa zadaniy-dlya-otsenki-
P H yestestvennonauchnoy-
28 KaK MPUPOIHBIC gramotnosti/
IIOJIUMCPBI
KoHTpo/bHas paGoTa 110 ggtg:n/l /;/j_%(;J;F_)(i)-t;lgr?LtJi(_rthban k-
pasieiy yestestvennonauchnoy-
29 «Kucnopoacomeprariie gramotnosti/
OpraHNu4ecKHre
COCAUHCHUA»
https://doc.fipi.ru/otkrytyybank-
AMUHBI: METUJIAMHMH U zadaniy-dlya-otsenki-
30 yestestvennonauchnoy-

AHUJINH

gramotnosti/




AMHUHOKHUCIIOTHI KaK
am(poTepHbIC https://doc.fipi.ru/otkrytyybank-
OpraHMYeCKHe zadaniy-dlya-otsenki-
31 COCIMHEHNS, NX 1 0 yestestvennonauchnoy-
OHMOJIOTHYeCcKOe gramotnosti/
3gayeHue. [lenTuanl
https://doc.fipi.ru/otkrytyybank-
zadaniy-dlya-otsenki-
benku xak npupoaHsie
yestestvennonauchnoy-
32 BBICOKOMOJIEKYJISIPHBIE 1 0 gramotnosti/
COEIUHEHUS
https://doc.fipi.ru/otkrytyybank-
OCHOBHbBIE TIOHSATHSI zadaniy-dlya-otsenki-
XUMUHN yestestvennonauchnoy-
33 1 0 ramotnosti/
BBICOKOMOJIEKYJISIPHBIX g
COCAMHEHUI
OCHOBHBIE METO/]IbI
CHHTE32 https://doc.fipi.ru/otkrytyybank-
BBICOKOMOJIEKYJIIPHBIX zadaniy-dlya-otsenki-
34 . 1 0 yestestvennonauchnoy-
COCAIHCHIH. gramotnosti/
[InacTmaccel, KaydykH,
BOJIOKHA
OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME 34 2
11 KJIACC
Ne Tema ypoka KoauuyecTBo uacoB IIpodopuentanuonna JJIeKTPOHHbIE




n/
Bcer KoHTpobHBI IIpakTHYecku i padora unppossIe
n oOpa3oBaTe/ibHbIE
0 e padoThlI e padoThI pecype
bl
https://doc.fipi.ru/otkrytyy
XUMHUUYECKUI DJIEMEHT. (—)l::lgrl](l;izadanly-dlya-
ATOM. DIIEKTpOHHAS 1 0 0 yestestvennonauchnoy-
KOH(HUTypamus aTOMOB gramotnosti/
Iepuommaeckuid 3akon u https://doc.fipi.ru/otkrytyy
[Tepuoauueckas cucrema _bank- zadaniy-dlya-
XUMHYECKHUX 3JIEMEHTOB otsenki-
J. . Menneneesa, ux 1 0 0 yestestvennonauchnoy-
CBSI3b C COBPEMECHHOM gramotnosti/
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH
W3MEHEHHMsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U
UX COeMHEHHIA 110 https://doc.fipi.ru/otkrytyy
IPYyIIaM U MepHoIaM. -bank- zadaniy-dlya-
3HaueHue 1 0 0 otsenki-
yestestvennonauchnoy-

MEePUOINYECKOT0 3aKOHA U
CHCTEMBI XUMUYCCKHUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHH
HayKH

gramotnosti/




Crtpoenue BemiecTsa.
XuMHUYeCcKas CBI3b, e
BUABI, MCXaHU3MbI
o0pa3oBaHMs KOBAJICHTHOM
cBs3u. BonopoaHas cBs3b

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/

BanenTtHoCTb.
DNeKTpOOTPULIATETLHOCTh
. CrerneHb OKHUCIICHUS.
BemecTBa MoseKynspHOTo
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/

IlonsTrE 0 nUCHIEPCHBIX
cucreMmax. MctuHHbIe 1
KOJUIOM/IHBIE PAaCTBOPBI.
MaccoBast 10111 BeniecTBa
B pacTBOpe

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/

Knaccudpukanuus n
HOMEHKJIaTypa
HEOPTaHUYECKHUX
COCIUHCHMH.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/




Knaccudpukanus
XMMHYECKUX PEAKIUH B

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-

8 HEOPraHUYECKOHN U 1 otsenki-
OpTraHMYECKOH XUMHH. yestestvennonauchnoy-
3akoH COXpaHCHHA MaCChL gramotnosti/
BELIECTB; 3aKOH COXPaHEHUS U
MIPEBPALECHUs SHEPTUU IPU
XUMHYCCKUX pCaAKIUAX
https://doc.fipi.ru/otkrytyy
CKOpOCTh PEaKIIuHy. ;)kt)?grﬁ;izadanly-dlya-
9 ObpatiMeIe peakiuy. yestestvennonauchnoy-
XUMHUUYECKOE PABHOBECUE gramotnosti/
https://doc.fipi.ru/otkrytyy
[TpakTrueckas padora Ne 1. -bank- zadaniy-dlya-
10 «BrnusHue pa3nuuHbIX (HaKTOPOB otsenki-
Ha CKOPOCTb XUMHYECKOU yestestvennonauchnoy-

peaknuun»

gramotnosti/




DNEeKTPOTUTHYECKAS TUCCOIHAITHS.
[TonsTHE O BOJOPOTHOM
nokazatene (pH) pactBopa.
Peakiiun nonHoro ooMeHa.

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-

otsenki-

1 I'naposnus oprannyeckux u yestestvennonauchnoy-
HCOPraHN4YCCKUX BCIICCTB gramotnosti/
OKHUCIIUTEILHOBOCCTAHOBUTEIIBHBIC https://doc.fipi.ru/otkrytyy
peakiun. IToHsATHE 00 DIIEKTPONIH3E -bank- zadaniy-dlya-

12 pacIyIaBoB M pacCTBOPOB COJIEH otsenki-
yestestvennonauchnoy-
gramotnosti/
https://doc.fipi.ru/otkrytyy

Kourposnshast pabota mo ;)tt):l:rl](i;i%adanly-dlya-

13 pasneny «TeopeTndeckue 1 yestestvennonauchnoy-

OCHOBBI XUMHH) gramotnosti/

MeTauibl, UX MOJOKEHHE

B [Iepuoanueckoit

CHCTEME XUMHUYECKUX https://doc.fipi.ru/otkrytyy
anemenToB /1. U. -bank- zadaniy-dlya-

14 Memneneesa u 1 otsenki-
0COGEHHOCTH CTPOCHUS yestestvennonauchnoy-

atomoB. O0mue
(bu3uvecKue CBOMCTBA
METaJIIOB

gramotnosti/




CrtaBel METAJLIOB.

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-

15 3 . otsenki-
JICKTPOXUMHUYCCKUU PAL estestvenno h _
N y! nauchnoy

HAIps>KECHUU MCTAJLJIOB gramotnosti/

XUMUCCKIE  CBONCTBA https://doc.fipi.ru/otkrytyy

BAXKHEHUIIINX METAJIIIOB ;)t::l:rl](i;izadanly-dlya-

16 i i i -

(HaTpHi, Kammi, Kabuwii, yestestvennonauchnoy-

COCJIMHEHU
https://doc.fipi.ru/otkrytyy

XUMHUECKUE CBOMCTBA -bank- zadaniy-dlya-

17 XpoMa, MeJTU U UX otsenki-

COCTMHEHUI yestestvennonauchnoy-
gramotnosti/
https://doc.fipi.ru/otkrytyy

XUMHYECKHE CBOMCTBA ;)tt)s;ﬁ;izadamy_dlya_

. -
8 [IMHKA, JKeJle3a  UX yestestvennonauchnoy-

COE€IUHEHUN

gramotnosti/




[TpakTrueckas padora No
2. "Pemenue

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-

otsenki-
19 AKCIEPUMEHTAIbHBIX yestestvennonauchnoy-
SaMat HO TeMe gramotnosti/
«Mertamib»"
Hemeramisl, ux
[0JIOKEHHE B https://doc.fipi.ru/otkrytyy
[Teproanyeckoii cucteme -bank-_zadamy-dlya-
20 XUMHUYECKHX 3JICMCHTOB otsenki-
JI. . Menpeneesa u yestestvennonauchnoy-
0COOCHHOCTH CTPOCHHS gramotnosti/
aTOMOB
DUIMYECKIE CBOMCTBA https://doc.fi[_)i ru/otkrytyy
HEMETAIUIOB. AJIOTPONHsI éegg:h%adam%dlya'
21 HEMETaJIOB (Ha IpUMepe yestestvennonauchnoy-
KHCTIOPOIA, CEpHI, gramotnosti/
dbocdopa u yriepona)
https://doc.fipi.ru/otkrytyy
XUMHUYECKHE CBOMCTBA ;)?:‘en:l;iadam%dlya'
2 TATIOTEHIOR, BEPRITL yestestvennonauchnoy-

COEeTUHEHUN

gramotnosti/




XUMHYECKHE CBOUCTBA

https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-

otsenki-
23 asota, Gocoppa 1 ux yestestvennonauchnoy-
COCAMHCHIN gramotnosti/
https://doc.fipi.ru/otkrytyy
XuUMHUYECKHE CBOMCTBA -liankl;_zadanly-dlya-
24 yriepoja, KpeMHHS U UX otsenki-
; yestestvennonauchnoy-
COCIMHCHIN gramotnosti/
https://doc.fipi.ru/otkrytyy
[IpuMeHeHne BaKHEHIIMX _t:anki;.zadamy_dlya_
25 HEMETAaJUIOB U UX otsenxd-
g yestestvennonauchnoy-
COCAMHCHIH gramotnosti/
0O00011eHne 1
crucTeMaTu3alurs 3HaHUI ] .
0 Tente «HeMeTaILD https.//doc.flpl.ru/otkrytyy
BoHCeHIA 110 -bank-_zadanly-dlya-
26 otsenki-

peakuuii u
TEPMOXUMHUYECKHE
pacdEThl

gramotnosti/




[IpakTrueckas padota No

https://doc.fipi.ru/otkrytyy

3. «Permrenune -bank- zadaniy-dlya-
27 IKCIIEPUMEHTATBHBIX otsenki-
3a1a4 = [0 TeMe yestestvennonauchnoy-
"HemeTasmsr"» gramotnosti/
https://doc.fipi.ru/otkrytyy
KontponbHas pabora 110 -bank-_zadaniy-dlya-
28 TeMaM «MeTauib» U otsenki-
yestestvennonauchnoy-
«Hewmerammbny gramotnosti/
https://doc.fipi.ru/otkrytyy
Heoprannueckue u -bank- zadaniy-dlya-
29 OpraHUYECKHEe KUCIIOTHI. otsenki-
Heopranuueckue u yestestvennonauchnoy-
OpraHUYECKHEe OCHOBAHUS gramotnosti/
AmpoTtepHbIe
HEOpraHUYeCKHe 1 https://doc.fipi.ru/otkrytyy
OpraHuYecKue -bank- zadaniy-dlya-
30 COEIMHEHMUSL. otsenki-
I'eHeTHvecKkas CBA3b yestestvennonauchnoy-

HCOPTraHNYCCKUX U
OpraHN4YCCKUX BCIICCTB

gramotnosti/




Poms xuvnu B https://doc.fipi.ru/otkrytyy
obecrieveHuH 3 -bank- zadaniy-dlya-
9KOJIOTHUYECKOH, otsenki-

31 SHEPreTHYCeCKOH 1 1 yestestvennonauchnoy-

[HILEBOI OE30I1aCHOCTH, gramotnosti/

Pa3BUTHH MEIUIIMHBI

[IpencraBiaenus 06 0OIIKX https://doc.fipi.ru/otkrytyy

HAYYHBIX [TPUHIIMITIAX -bank- zadaniy-dlya-

32 MPOMBIIIIEHHOTO 1 otsenki-

TIOTydeHHs BAKHCHIINX yestestvennonauchnoy-

BEIIIECTB gramotnosti/
https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-

33 UYenmoBek B MUPE BEIIECTB 1 otsenki-

1 MaTepuajoB yestestvennonauchnoy-
gramotnosti/
https://doc.fipi.ru/otkrytyy
-bank- zadaniy-dlya-

34 XuMUs U 310pOBBE 1 3HaKOMCTBA C otsenki-

YeI0BeKa npodeccueii 3KoI0r yestestvennonauchnoy-

gramotnosti/
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME
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