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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHpyeTcs B XMMUMU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY

CTPOCHUCM BCIICCTB, UX CBOMCTBAaMU U BO3MOKHBIMHU 00JIaCTIMU IMPUMCHCHM.
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TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 33/1au.B 1enom coxepkanue yd4eOHOTO
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHMBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOIMX 0a30Bo€ 3HAYCHHE I
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XHMHUUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHYECKOM HAayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMs TJaBHBIMU LIETSIMU U3YyYEHHUS TpEeAMeETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUS, (PyHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEakUuuid, HEOOXOMUMBIX [JIsI TPHUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAO0OpOM 3HaHUM, a (YHKIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOAMHU HU
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJarommxcsi K YCIOBUSIM TWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBanne 'y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXKe s OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEHM 00YyJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIOMIUXCS ACCOMMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHONIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
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apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE HTHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIK TPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa Ha OPTraHr3M YeJlOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYEHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METObl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kacce OCyIIECTBISICTCS Y€pe3 HCIOIb30BaHHWE KaK OOIIMUX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoguIHOCTh, HaOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xuMHu4deckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

11



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBJISIIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, SIBJICHHE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NIPOU3BOJCTBO, ITHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeIMETHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» Ha YPOBHE CpPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIO/IeHUsT TIpaBUJI 0€30MacHOro OOpalleHusi ¢ BeIleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aj]1a4y
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONBb30BAHUA JOCTWKEHUNW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCHCTBHUI U MIPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JIeITEeIbHOCTH, 3aJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHSITUH M YCTAHABIMBATH UX B3aUMOCBSA3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPaCCYXKIeHUs1 (MUHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIC MTPEICTABICHUS] — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OPMYyIHUpPOBAaHHBIE BOIPOCHl B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ unpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;
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(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMAIMK, HEOOXOAMMOW Jisi BBIMOJHEHUS Y4YeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (HPOpMyIHpPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBJISATH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b deKTUBHBIN C€rMOco0 HMX pemieHuss ¢ Y4ETOM TIOJYYeHHS HOBBIX 3HAHHUMA O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:
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cOPMHPOBAHHOCTh  TMPEACTABICHUN O XHUMHYECKOM  COCTaBIISIFOIIECH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTMYECKUN P, TOMOJIOTH, YTIE€BOJOPOIbI,
KUCJIOPOJI U a30TCOAEpPXKAaILlME COCIUHEHUs, MOHOMEp, IOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE MOHUMAHUSA NPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JICATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHITUSA IIPU
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIEHUN OPraHUYECKUX COECIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh H3YyUECHHBIX
OpPraHMYECKUX BEMIECTB IO HX COCTABY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir Homenknarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMWIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, metunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATETRHOCTH B IIENISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBHS Ha OpPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns mjis 3amucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XHAMHUH B ITIO3HAHWUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakIuu, XUMHYECKOE PaBHOBECHE);TCOPUU M 3aKOHBI (TeOopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;
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c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIE MPU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIHHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOoB 1—4 mnepuono Ilepuonnueckoit cucTeMbl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoanueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTraHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;
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cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOATBEPIKIAIOIIHE
KAUYeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (nmpunuun Jlelllarense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJS BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOUIUX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM M J1TabOpaTOpHBIM OOOPYJOBaHUEM, a TaKXe MpaBHiIa OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIENICHHE Cpelbl PAaCTBOPOB BEHIECTB C MOMOIIBIO YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HemeTaiwibl»y) B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MIPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
1411 BbI
n/n  TeMIpPOrpamMmbl Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl P
o0pa3oBaTe/ibHBIEPECyPCHI
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
IIpenmeT opraHnYeCcKO XUMMUH.
11 Teopust cTpoeHUs OPraHUuYECKUX 3 bubmorexa LHOK
' P P . P https://m.edsoo.ru/00ad9ch?
coenuHenuit A. M. byrneposa
Hroronopaszneny 3
Pasznen 2.YriaeBoaopoanbl
51 [IpenenbpHBICYTIIEBOIOPOIBI — 5
' AIIKAHBI
59 HenpenenbHbie yraeBogopoabl: 5
' AJIKEHBI, AJIKaJIMEHbI, aJTKUHbI
bu6mmoreka [IOK
2.3 ApomaTH4eCKUEeyTIeBOA0POAbI 2
P E HOPOA https://m.edso0.ru/00ad9ch2
54 [IpupoaHbIe HCTOYHUKH 3 1
' YIJIEBOIOPOIOB U UX MepepaboTka
Hroronopasznery 13
Pasnen 3.KuciiopoacoaepxamueopranuyecKkuecoeIMHeHus
3.1 Cruptel. @enon 3
39 Anbneruasl. Kap6oHoBbie 7 bubnnorexka [JOK
' KUCIOTHL. ClI0KHBIE Y3PUPBI https://m.edso00.ru/00ad9ch2
3.3 YrireBos! 3 1
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Hroronopazneny

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

13

41 AMUHBI. AMUHOKUCIOTHL. benku 3 ng:;j;f;igﬁg 0adoch?
Hroronopazneny 3
Pasng.n 5.BbICOKOMOJIEKYJISIPHbIECOEeIMHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ngsHE;T:;ao?g/Ié 0adoch?
Hroronopaszaeny 2
OBUIEE KOJIMYECTBO YACOB I1O 34 0

[NPOTPAMME
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11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrtpoeHue aTOMOB. bubnmoreka [JOK
[Tepuoanueckuii 3aKOH U https://m.edsoo.ru/00ad9ch2
1.1 [lepnonnyeckas cucrema 3
XAMUYECKUX dieMeHToB /1. 1.
Menneneesa
19 CTpoeHKeBeIEeCTRa. ) bubsmorexa LHOK
- MHOr006pa3HEBeIeCTs https://m.edso00.ru/00ad9ch2
1.3 XUMUYeCKUEPEaKIINU 6 1 1
Hroronopasaeny 13
Pa3nen 2.Heoprannueckassxumusi
bu6mmoreka [JOK
2.1 Merannet 6 1 https://m.edso0o.ru/00ad9ch2
bu6mmorexa [IOK
2.2 Hemerannet 9 1 1 https://m.eds00.ru/00ad9ch?2
23 CBs13b HEOPTAHUYECKHX H 5 brbmmorexa LIOK
- OPTaHUHUECKIX BEIIECTR https://m.edsoo.ru/00ad9ch2
Hroronopazneny 17

Pasznen 3.Xumus u ;Ku3Hb
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3.1 XUMHUSA ¥ KU3Hb 4
Hroronopaszaeny 4
OBLIEE KOJIMYECTBO YACOB I10O 34 5

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuyecTBouacos

Jarauzyu JJIeKTPOHHbIeNU(PPOBBICOOPA3OBATEII

Temaypoka Bce  Konrtpoabnbiep  IIpakTudeckuep
eHHA bHbIEPECYPChI

ro a00ThI a00ThI

n/
n

[IpenMer opranuyeckoit
XHUMHHU, €€
BO3HUKHOBEHUE, PA3BUTHE
Y 3HAUYCHUE

Teopust ctpoeHus bubnnoreka [JOK
OpPTraHUYECKUX https://m.edsoo.ru/00ad9ch2

coenuHeHui A. M. 1
byrneposa, €€ OCHOBHBIE
ITOJIOKCHU A

IIpencrasienue o bu6mmoreka [JOK
KJIaccu(uKanuu https://m.edso0.ru/00ad9ch2

OpPTraHUYeCKUX BEIIECTB.
Howmenxkiarypa 1
(cucremaTnueckas) u
TpPUBHAJbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB B but6mmorexa [JOK
CTpOEHHUE, 1 https://m.edsoo.ru/00ad9ch2

TOMOJIOTHYECKHM Pt

bu6mmoreka [JOK

Meran u 3Tad —
1 https://m.eds00.ru/00ad9ch?2

IpocTenIne
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MMpEACTAaBUTCIIN AJIKAHOB

AJKeHBI: cOCTaB U
CTPOEHHE, CBOMCTBA

OTUJIEH U NPONUJIEH —
MpOCTEUIINE
MIPEICTABUTENH AJIKEHOB
[TpakTrueckas padora No

1. «IlonydeHue 3TuIeHa U
U3y4EHHE €ro CBOMCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

Ankanuensl. byranuen-
1,3 u metunOyraauen-1,3.
ITonyuenue
CUHTETHUYECKOTO KayuyKa
U PE3UHBI

10

11

AJKUHBIL: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKHH Pl
AnerniieH —
MIPOCTEUILUUIIPEICTABUTE
JIbAJJKUHOB

Breraucnenus mo

YPaBHEHHIO XUMUYECKON
peakuuu

12

13

ApeHbl: 6€H30J1 ¥ TOTYOJL.
TOKCUYHOCTH apeHOB

I'eneTnueckas CBsI3b
YTJIEBOAOPO/IOB,
IMpUHAJICKAIINX K

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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Pa3IMYHbIM KJIacCaM

14

[TpupoaHbIe HCTOYHUKH
YIJIEBOJOPOMOB:
IIPUPOJHBIN ra3 u
HOIYTHBIE HEPTSIHbIE
ras3bl, He(pTh ¥ MPOTYKTHI
e€ mepepaboTKu

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

15

[IpupoHbIE HCTOUHUKHU
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
MOITYTHBIE HETSHbIE
rasbl, He)Th U MPOTYKTHI
e€ mepepaboTKu

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

16

KonTtponpsHast pabora o
pazaeny «YTrieBOAOpOIbI»

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

17

[Ipenenbubie
OJHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOI.
BonopoanasicBsizb

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ch2

18

19

20

MHOroaroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb 1
TINLICPUH

@DeHoI: cTpoeHue
MOJIEKYIbI, PU3NYECKUE U
XWMHYECKHUE CBOMCTBA,
IIPUMEHEHUE

AJbnerunipr:
dbopMmanbaerua u

32
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areTanpaerng. Anerod

https://m.edsoo.ru/00ad9ch2

21

OnHOOCHOBHBIE
npeenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U
yKCyCHast

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

22

23

24

25

26

[IpakTuyeckas pabora Ne
2. «CnoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

CreapuHoBas 1
OJIEMHOBAs KUCJIOTHI, KaKk
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

MpI1a KaK COJIM BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIee TEHCTBUE

CrnosxHble 3(hupsl Kak
IPOU3BO/IHBIE
KapOOHOBBIX KUCIIOT.
I'uaponu3cinoxHbIXPUpPO
B

Kupsr: tunponus,
pUMEHEHHE,
Ouonornyeckas poib
KHUPOB

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

27

VrieBoasl: COCTaB,
KJaccuukanms.
Baxneiimme
MPEACTABUTENH: TIIOKO03a,
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dpykTO3a, caxapo3a

KanMaJ'I " LOEJUIK0JI03a

bu6mmoreka [JOK

28 KaK IPUPOJHbIE https://m.edsoo.ru/00ad9ch2

MOJIMMEPHI

KoHnTtposbHas padoTa mo bubmuorexka [JOK

paszaeny https://m.edso0.ru/00ad9ch2
29 «Kucnopoaconepxkaiue

OpraHUYEeCKHe

COCTMHEHUS»

AHWJIMH S '

AMMWHOKHCIIOTHI KaK bubmuoreka [JOK

amdoTepHbIe https://m.edsoo.ru/00ad9ch2
31 OpraHHYecKue

COEIMHEHUS, UX

OMOJIOTMYECKOE 3HAUCHHE.

ITentuaer

benku kak npupoHbie bubnunoreka [JOK
32 BBICOKOMOJIEKYJIIPHBIE https://m.edso0.ru/00ad9ch2

COETMHEHUS

OCHOBHBIE TIOHSTHS bubnuoreka [JOK

XUMUH https://m.edso00.ru/00ad9ch2
33 BBICOKOMOJIEKYJISIPHBIX

COEMHEHUI

OCHOBHBIE METOIbI bu6mmorexa [IOK

CUHTE3a https://m.eds00.ru/00ad9ch2
34 BBICOKOMOJIEKYJISIPHBIX

COEIMHECHUM.
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[ImacTmaccel, Kaydyku,

BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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11 KJIACC

Ne

n/

Temaypoxka

XHUMHYECKUH HIIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHYECKHX dJIeMEHTOB /I,
H. MenpaeneeBa, UX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHUYECKUX JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnaM U nepuojam.
3HaueHue NepruoInYecKoro
3aKOHA U CUCTEMBbI
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUU HAyKH

KoanuecTtBo4acoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoThI

Harauzyu
eHUA

JJeKTpOHHBbIeNU(PPOBBICOOpPa3OBaTE
JIbHbIepecypchl

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€
BU/JIBI; MEXAHU3MBI
00pa3oBaHMs KOBAJIEHTHOU

36
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cBs13u. BonopoaHascBsasb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKyIsspHOTO
Y HEMOJIEKYIIIPHOTO
CTPOCHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

[TonsTHE O IUCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 10J1s BEIleCcTBa B
pacTBope

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

Knaccudukanus u
HOMEHKJIaTypa
HeOpFaHquCKHX
coequHeHn. ['eHeTHUYCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYEeCKOU U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

CKopocTb peakiui.
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OOpatuMsble peakuuu.
XuUMHUYECKOE paBHOBECHE

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

11

DNEeKTPOIMTHYSCKAs
mucconuanud. Ilorarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa.
PeaknunnonnorooomMena.
[M'uaponu3opraHnyecKux u
HEOPraHUYECKUXBEIIECCTB

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

12

OKHCIUTEIIBHO-
BOCCTaHOBUTEJILHbBIE
peakuuu. [lonsarue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHHN)

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oo6muedr3nuecKuecBoiuCTB
aMeTaJIOB
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15

CruiaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH P
HaMpsHKEHUH METallIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

17

XUMHUYECKHE CBOMCTBA
XpoMa, MEJIU U X
COeTMHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

18

19

20

21

XUMHAYECKHAE CBOMCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

[IpakTuueckas padorta No 2.
"Pemienue
SKCIEPUMEHTAJIbHBIX 33724
o Teme «MeTtauib»"

Hemerainsl, ux moyioxxeHue
B [Iepuoandeckoii cucreme
XUMHYECKHX 3JIEMEHTOB /1.
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

Du3nYECKUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS
HEMETaJUIOB (Ha IIpuUMepe
KHCII0po/ia, cephl, hocdopa

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuorexka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edso0.ru/00ad9cb2
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U yriepoja)

22

23

24

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

XHUMHYeCKHe CBOMCTBA
azora, hocodpan ux
COETUHEHUN

XHUMHUYECKHE CBOMCTBA
yriaepoaa, KpeMHUS U X
COETUHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

25

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

26

O06o0061IeHuE U
cHCTEMAaTH3aInsI 3HaHUH 110
TeMme «HemeTamisny.
Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«Pemrenue
AKCIIEPUMEHTANBHBIX 3a7a4
o Teme "HemeTamier"y

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

28

KonTponbhas pabota no
TeMaM «MeTaIbl» 1
«HemeTtamie

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ch2

29

HeOpFaHI/I‘-ICCKI/IC n

bu6nmoreka [JOK
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OpraHUYEeCKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUEe OCHOBAHUS

https://m.edsoo.ru/00ad9ch2

30

AmporepHbie
HEOPTraHUYeCKue u
OpPTraHUYeCKUE COCTUHECHHS.
I'enetnyeckas cBs3b
HEOPraHUYeCKUX U
OpPraHMYECKUX BEIIECTB

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

31

32

33

Pomnp xumun B
obecneueHUH
9KOJIOTHYECKOH,
SHEPTeTUYECKOU U
MMUIIEBOM O€30MacHOCTH,
Pa3BUTUHU MEAUITUHBI

[Ipencrasnenus: 00 oOMUX
HAYYHBIX TIPUHITUITAX
MIPOMBIIIIJIEHHOTO
MOJTyYeHUs] BaKHEUIITUX
BEIIECTB

Yenosek B MHpEC BCIICCTB U
MaTcpHraIoB

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ch2

34

XUMHS U
3J10pOBbEYEIIOBEKA

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nor A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODAY»; AknnonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumus. 10-11 knacebl. YriiyOn€HHbIl ypoBeHb. Pabouast mporpamma u

METOMYECKHE PEeKOMEH IalluU K ydyeOHuKkaMm noj pea. Jlynuna B. B.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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Onucanue OLeHKH NMpPeIMETHBIX pPe3yJbTATOB

IHpuaoxenue 1

1. CnHcOK MTOroBBIX IUIAHHUPYEMBIX Ppe3yJbTAaTOB € YKa3aHHEeM 3TanoB HX

(¢hopMupoBaHuA U CTIOCOOOB OLEHKH

IrandopMuPoOBaHUsPe3yJIbTATOB/IAHUPYeMbIiipe3yJIbTaT

Cnoco0oneHKH

10kiacc

PAacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKMX MOHATHH: aTroM, MOJIeKyla,
XHMHYECKHH 3JIEMEHT, BaJCHTHOCTb, MOJIEKYJpHAs Macca, KOJMYECTBO BEIIECTBa,
MOJIb, MOJISIpHAsI MaccakiIacCH(HKAIMSA PeaKUWi: peaklUu MPUCOCOHHEHUS, PEaKIUH
3amenieHus, [IpeqMeT opraHndeckoi XMMHH: e€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
NOJIy4eHHH HOBBIX BCIIECTB M MarepHasioB. Teopusi CTPOCHUS OPraHUYSCKUX
coenuHenuii A. M. ByrtnepoBa, e€ ocHOBHbIe mNojOkeHHs. CTpyKTypHBIE (OPMYJIBI
opraHnveckux BemiecTB. ['omoiiorus, mzoMepus. XuMu4eckasi CBSI3b B OpraHMYECKUX
COEIMHEHUSIX — OIMHAPHBIE U KPaTHBIE CBSI3H.

Tekyias olieHKa
(ycTHBIA\TUCHMEHHBI#H
orpoc)

WTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XWUMUYCCKHUX MOHATHH U NPUMCHATH

Texyias oneHka

9TH MOHATUS IIPU ONUCAHUU BEIIECTB U UX IIPEBPALICHUI]; (ycTHBIA\MTUCHMEHHBI#H
0Tpoc)
UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHHs (JOPMYJ BEIECTB U Texyias oneHka
YPaBHEHHM XMMHUYECKHUX PEaKLIUM; (ycTHBIA\MTUCHMEHHBI#H
orpoc)
OTIPEEIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHHUAX, CTEIICHb Texymas oueHka
OKHCJICHHS D3JIEMEHTOB B OHHApHBIX COCIMHEHUSX, HNPHUHAIJICKHOCTh BEIIECTB K (ycTHBIA\TUCEMEHHBIH
ONpeZeIEHHOMY KJlacCy COCIMHEHMH 1o ¢GopMynaM, BHI XHMHUYECKOH CBSI3H orpoc)

(KOBaJ’IeHTHaSI u I/IOHHaﬂ) B HCOPraHNYCCKUX COCANHCHUAX]

Teopust cTpoeHust opraHudeckux coeanHeHudd A. M. ByrtiepoBa, e€ ocHOBHbIE

Tekyias olieHKa

nosnoxeHusi. CTpyKTypHBIE (DOPMYJIBI OPraHWYECKHX BEHIeCTB. | oMororus, nzomepusi. (ycTHBIA\NTUCBMEHHBIH
XUMHUECKas CBSI3b B OPTAHWYECKUX COSTMHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBS3H. o1poc)
XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XHMHYECKHE CBOWCTBA  BEIIECTB Texyias oleHka
Pa3InYHBIX KJIacCOB, MOATBEPKAAs OIMCaHHE IIpuMepamMu YpaBHEHUH (ycTHBIA\MTUCEMEHHBIH
COOTBETCTBYIOUTHX XUMHUECKUX PEaKIuii; o11poc)
MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HX KayeCTBEHHOTO Texkyrmas oneHka
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALICHUN B Pa3IMIHBIX yCIOBHSAX; (ycTHBIA\MTUCHMEHHBIH
0Tpoc)
BBIUUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, Texymast oneHka
MAacCOBYIO JOJII0 XHMMHYECKOTO 3JIeMeHTa 1o (opMyse COSJUHEHHs, MAacCOBYIO JOJIO (ycTHBIA\MTUCEMEHHBIH

BCLICCTBA B paCcTBOPE, IIPOBOAUTH paC‘IéTH 110 YPaBHCHUIO XAMHYECKOM pCaKkum;

OTIpOC), pemeHne 3a1ad

NPUMEHSTh OCHOBHBIC OMNEPalud MbICIUTEIBHON NESITENPHOCTH — aHAIU3 |
CHHTE3, CpaBHEHHE, OOOOILICHHE, CHUCTEMATH3alNI0, KIACCH(UKAINIO, BBISIBICHHE
NPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H — IUI1 M3YYEHHS CBOMCTB BEUIECTB M XHMHUYECKHX
peaKyii, ecTeCTBEHHO-HAy4YHbleé METOJAbl IIO3HAaHM — HaAOJIOJICHHe, H3MEpEeHHe,
MOJICTIMPOBAHHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIH);

Tekyias olieHKa
(ycTHBIA\TUCHMEHHBIH
orpoc)

CJIeZIOBaTh MPaBUJIAM IIOJIE30BaHMS XHMHYECKOW TOCYIOW U JIaOOpaTOPHBIM
0o0Oopy/IOBaHHEM, a TakXKe IMpaBUiiaM OOpalleHUs] C BELIECTBAMH B COOTBETCTBUH C
HWHCTPYKOHUAMU 11O BBITTOJTHECHUTIO Ha60paT0pHI)IX XUMHUYECKHUX OIBITOB IO IMOJTYUYCHUIO U
cobupaHuio Ta3000pa3HBIX BeHmIECTB (BOJAOPOJa W KHCJIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB ¢ OMNpeeEHHON MaccOBOM J10J1€i1 pacCTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH U
MPOBOIUTh XUMHYECKHE OSKCICPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB INEIOYCH H
KHCJIOT C IOMOIIBIO HHIMKATOPOB (JakMyc, (heHOI(PTATICHH, METUIOPAHK U IPYTHE).

Texymas oneHka
(YyCTHBIA\TUCHMEHHBIH
oTpocC), 1abopaTOpHBIEC U
MIPaKTUYECKHE PabOTHI

11kaace

PacKpbIBaTb CMBICIT OCHOBHBIX XHWMHUYCCKHUX MOHATUH: XUMUYSCKUN QJICMCHT,

Tekymas olieHKa
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aToOM, MOJICKYyJa, HOH, KAaTHOH, aHWUOH, MNPOCTOC BEIICCTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPHULIATEIBHOCTh, CTEHNECHb OKUCICHUS, XUMHYECKash PeaKiusl,
XUMUYECKasl CBs3b, TEIUIOBOW A(PQPEKT peakimuu, MOJb, MOJSPHBIH 00BEM, pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI, JIICKTPOJIUTHUYECKAsT JUCCOLHUAINS, PEAKIUH HOHHOTO
oOMeHa, KaTaau3aTop, XHMUIECKOe paBHOBECHE, 0OpaTUMBbIe U HEOOpATHMBIE PEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE
M BOCCTAHOBJICHHE, aJUIOTPONUs, aM(pOTEepHOCTh, XUMUYECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METaJUTHUCCKasi), KPUCTAJUIMYECKAs PEIIETKa, KOPPO3UsS METaJUIOB, CILIABHI,
CKOPOCTh XUMHYCCKOW pEakIMu, TMPENeibHO JomycTumas KoHueHtpamms [1JIK
BCIIICCTRA,

(ycTHBIA\TUCHMEHHBIH
oTIpoc)

WTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XWUMUYCECKHUX MOHATHH U NPUMCHATH

Texymas oueHka

9TH MOHATUS IPU ONMCAHNUU BELIECTB U UX MPEBPALLEHUH; (ycTHBIH\NIMCEMEHHBIIT
0npoc)
UCIIOJIb30BaTh XMMHUYECKYI) CHMBOJHKY ISl COCTAaBIICHHS ()OPMYJT BEIIECTB U Texymas oueHka
YpaBHEHUI XMMHUYECKHUX PEaKIIUIi; (ycTHBIA\TUCHMEHHBIH
orpoc)
OIPENENATh BAJIECHTHOCTh W CTEIEHb OKHCIECHHS XUMHYECKHX DIEMEHTOB B Tekyias olieHKa
COEMHEHUAX PpAa3JIMYHOIO COCTaBa, IPHUHAIJIECKHOCTh BEIIECTB K ONPENCICHHOMY (yCTHBIﬁ\HHCBMeHHLIP'I

KJaccy coenMHeHUU 1o (GopMmysaM, BUA XUMHUYCCKOH CBsI3U (KOBaJCHTHAs, WOHHAs,
MeTajuIn4eckas) B HEOPraHWYeCKHX COEAMHEHMIX, 3apa] HOHa 10 XHMHYECKOH
(dopmyre, xapakTtep cpelbl B BOIHBIX PacTBOpaX HEOPTAaHWICCKUX COCTUHCHWH, THII
KPUCTAJTIMYECKON PEIIETKU KOHKPETHOT'O BEILIECTBA;

OTIpOC), peIIeHNE 3a71ad

packpbiBath cmbica  Ilepuonumueckoro 3akoHa JI. WM. MenngeneeBa u
JIEMOHCTPHPOBATh €ro MOHMMAaHKE: OIHCHIBATh M XapaKTEPHU30BaTh TAOIUUHYIO (HOpMy
[leprnogndeckoi CHCTEMBI XHMHYECKHX OJJIEMEHTOB: pa3jiMyaTbh HOHITUS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobounass noarpymmna (b-rpynma)», manbie n Oounbluue
MEePHO/IbI, COOTHOCUTH 0003HAYEHUsI, KOTOPbIEe UMEIOTCS B MEPUOANYECKON Tabiuue, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M
3apsiy sapa, o0lee YHCIIO JIEKTPOHOB M paclpesiesieHHe UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COEIUHEHHIA
B TIpe/ieNiax MalbIX EPUOJIOB U TTIaBHBIX MOATPYIII C yIETOM CTPOCHUS X aTOMOB,3

Texyias oleHka
(yCTHBIA\TUCHMEHHBIH
0Tpoc)

KIaccu(UIMPOBATh XUMHUYCCKUE DIIEMCHTHI, HEOPTaHWYCCKHE BEIIESCTBA,
XUMUYECKHe peakiuu (M0 YUCIYy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO
TEIUIOBOMY 3B (HEKTY, M0 M3MEHEHHIO CTETICHEH OKUCICHUS XUMHUYSCKUX 3JICMEHTOB);

Tekyias olieHKa
(ycTHBIA\TUCHMEHHBIH
oTpoc)

XapaKTepu30BaTh (OIMMCHIBATH) OOIIME M cHenu(HUIecKne XUMHUUECKHE CBOMCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPKAAs ONMCAHHUE IPUMEPAMH MOJIEKYJIPHBIX U
HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMUX XUMUYECKUX PEAKLUI;

Tekyias olieHKa
(ycTHBIA\TUCHMEHHBIH
OTIpOC), pemeHne 3a1ad

COCTaBJIATh YPaBHCHUA 3J'IeKTpOJ'II/ITI/I‘IeCKOI‘/’I Jucconuanun KHUCJIoT, IeIoueii u
COHCﬁ, IIOJIHBIE H COKpaH.IéHHBIC YpaBHCHUA peaKuHﬁ HOHHOTI'O 06M€Ha, YpaBHCHUA
peaKuHﬁ, TMOATBEPKAAOINX CYHICCTBOBAHUE TeHETUYECKON CBSI3H MEXIY BEIIECTBAMU
Ppa3JIMYHbIX KJIACCOB;

Texyias oleHka
(ycTHBIA\TUCHMEHHBIH
0IIpOC), MPAKTHUYECKNE U
nmabopaTopHbIe PabOTHI

pacKpbIBaTh CYIIHOCTb OKHCJIUTECIBbHO-BOCCTAHOBHUTCIIbHBIX pCaK]_II/Iﬁ
MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOI'O OajaHca 9THX pCaKI_[I/Iﬁ;

Tekyias olieHKa
(YyCcTHBIH\IUCHMEHHBIH OIPOC
— pelIeHue 3a/1a49)

MMPOTHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,

Tekyias olieHKa

BO3MOHOCTHU MPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCJIOBUMAX, (yCTHBIﬁ\HHCBMGHHBIﬁ
orpoc)
BBIYKCIIATH OTHOCHTEJIbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAacChl BEILIECTB, Tekyiast oneHka
MAacCOBYIO JIOJIF0 XHMHUYECKOTO 3JIEMEHTa 10 (HOpMysie COCIUHEHHs, MACCOBYIO JIOJIO (ycTHBIH\MMChMEHHBIH

BCLICCTBA B pacTBOPE, IIPOBOAUTH paC‘-IéTBI IO YpaBHCHUIO XAMHUYECKOH peaKknuun;

OTIPOC), pelIeHue 3a1a4

coONOaTh MpaBWiIa TOJB30BAHUS XUMHUYCCKOW TOCYIOW M J1a0OpaTOpHBIM
o0opynoBaHMeM, a TakKKe MpaBWia OOpalieHHs C BEIMECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBIMOJTHEHHUIO TA0OPATOPHBIX XHMHUYECKHUX OTBITOB IO MOJTYYCHHUIO U
coOMpaHUIO0 ra3000pa3HBIX BEIIECTB (aMMHUAKa U YTIICKUCIIOTO ra3a);

Texymas oneHka
(ycTHBIA\TUCHMEHHBIH
or1poc), 1abopaTopHbIE U
MpaKkTHYeCKne padoThI

OPOBOIUTH PEaKLUH, IMOATBEPKIAONINE KAaueCTBEHHBI COCTaB pas3IMYHBIX
BEIIECTB: PpACIO3HABaTh ONBITHBIM IIyTEM XJIOpHA-, OpoMHuA-, HOAWI-, KapOOHAaT-,

Texymas oneHka
(ycTHBIA\NIUCBMEHHBIH
o11poc), 1ab0paTOpHBIE U
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tdocdar-, cunukar-, cynphar-, THIPOKCH]I-HOHBI, KATHOHBI aMMOHHSI i HOHBI H3YYCHHBIX MPAaKTUICCKHE PaOOTHI
METAaJUIOB, MIPUCYTCTBYIOIIIE B BOJHBIX PACTBOPAX HEOPTAaHNUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTEIBHON NEATEIbHOCTH — aHalu3 HU Tekyias olieHKa
CUHTE3, CpaBHEHHE, OOOOIIECHUE, CHUCTEMATHU3AlMI0, BBIABJICHUEC  MPHYUHHO- (yCTHLIfI\HI/ICLMeHHBIfI
CIICZICTBEHHBIX CBS3€H — U1 M3YYCHHS CBOICTB BEHIECTB M XUMHYECKHX PEAKIHH, ompoc)

€CTEeCTBEHHO-HAYYHBIE METOMBI NTO3HAHHUA — HAOIIOCHNE, N3MEPCHUE, MOICIHPOBAHNE,
SKCHEPUMEHT (peasibHbIN U MBICICHHBIN).

2. TpeGoBaHusi K BBbICTABJIEHHI0O OTMETOK 32 IMPOMEKYTOYHYI aTTeCTALUIO
[TpomexxyTouHast aTTecTanys Mo y4eOHOMY HpeIMETy HMPOBOJUTCA 33 TPUMECTP M y4eOHBIH
rog. B coorBerctBun ¢ Ycraom [[O npu mnpoBeaeHMHM NTPOMEKYTOYHOM aTTECTaLMKU
00yYaromuxcst M0 UTOraM YeTBEPTH M 3a TOJ MPUMEHSETCS MATHOAIIbHAS CUCTEMa OLICHUBAHUS
B BUJIE OTMETKHU.

OtmeTKa 3a 4eTBEpTh OOYYAIOIIMMCS BBICTABJISETCSI HA OCHOBE PE3YJbTATOB TEKYIIETO
KOHTpOJIsI yerieBaeMocTu. O1leHKa BBICTABISIETCS IPU HATMYKUK 3-X U O60siee TEKYIIUX OTMETOK 3a
COOTBETCTBYIOIUHN nepuo. OOyuarouecs, IponycTuBIIne 0e3 yBaKuTenbHON npuauHbl 50 %
yueOHOr0 BPEMEHHU, HE aTTECTYIOTCA 10 UTOTaM 4eTBepTu. Bompoc 06 ux arrecranuu pemaercs
B paboueM Nopske.

[Ipu mpomycke oOy4aroumumcsl MO YBaXHTeNbHOH mpuunHe Oonee 50% ydyeOHOTO
BpPEMEHH, OTBOJMMOTO Ha HM3y4YeHHE YYEOHOTO MpeaMeTa, MPH OTCYTCTBUHM MHUHHMAJIHHOTO
KOJIMYECTBA OTMETOK JIJIsl aTTECTAIlMU 32 YETBEPTh O0YUAIONIUIICS HEe aTTECTyeTCs.

OOyuaromuiics, HEaTTECTOBAaHHBIN [0 YBAXKUTEIbHOU IIPUUKHE, UMEET IIPAaBO OTUYUTATHCS
neAarory mo ydeOHOMy MpeaMeTy 3a IPOMYIEHHBIH MaTeprall BO BHEYPOUHOE BpeMs M IIPONTH
aTTECTALMIO 3a YETBEPTh.

[Ipy BbICTaBIEHMHM OTMETKH MO Yy4eOHOMY TMpeaMeTy 3a Yy4eOHbI Troja cleayer
YYUTBIBATh OTMETKH 3a 4eTBepTH. OTMETKa 32 y4eOHBIN IoJ] BEICTABIECTCS KaK OKPYIJIEHHOE 10
LIEJIOTO YKciIa CpeiHee apu(PMEeTHIECKOe YETBEPTHBIX OTMETOK.

KPUTEPUU U HOPMbI OIIEHKHA 3HAHUI U YMEHUU OBYYAIOIIUXCS

YcTHBIN OTBET.

Ounenka "S" craBuTCs, €CIIN yUEHUK:

1.IToka3biBaeT riry00OKO€E U MOJHOE 3HAHWE U IIOHMMAaHUE BCEro MPOrpaMMHOI0 MaTepuana;
MOJIHOE TOHMMAHHUE CYIIHOCTH pPAacCMaTPUBAEMbIX MOHSITHH, SBJIEHUM U 3aKOHOMEPHOCTEH,
TEOPHI1, B3aNMOCBS3EH.

2.YMeeT cOCTaBUTH TOJHBIA M TPaBUJIBHBIM OTBET Ha OCHOBE M3YyYEHHOTO MaTepuana;
BBIIETISITh TJIABHBIE IIOJIOKEHUS, CaMOCTOSITENIbBHO TMOJATBEPKIaThb OTBET KOHKPETHBIMU
npuMepamu, (QakTamy; CaMOCTOSATENBHO M apryMEHTHUPOBAHO JejaTh aHaiu3, 0000LIeHHS,
BBIBO/IbI; YCTAaHABIMBATh MEXIIPEIMETHbIE (HA OCHOBE paHee MpUOOPETEHHBIX 3HaHUI) U BHYTpHU
IIPEIMETHBIE CBSI3U, TBOPYECKM NPHUMEHATH IMOJIYYEHHBIE 3HAHMS B HE3HAKOMOW CHUTYyalluu;
MOCJIEeI0BATENbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO M3J1arath yueOHbINH MaTepual.

YMeeT cocTaBisiTh OTBET B JIOTMYECKOH TOCIEIOBAaTENIBHOCTH C HCHOJb30BAHUEM
MPUHITON TEPMUHOJIOTUH; JIEJIaTh COOCTBEHHBIE BHIBOIBI; (DOPMYJIUPOBATh TOYHOE ONpeesieHUuE
U HUCTOJKOBAaHHE OCHOBHBIX TOHATUM, 3aKOHOB, TeOpud. MOXET Nmpu OTBETE HE MOBTOPSTH
JIOCTIOBHO TEKCT YydeOHUKa; u3jaraTth, MarepHall JIMTEPATypHbIM S3BIKOM; MPAaBHIBHO U
OOCTOSATENIbHO OTBEYaThb HA JIOMOJHUTENIBHBIE BONPOCHI YUUTENs; CaMOCTOSTENIBHO U
pallMOHATIBHO ~HCIIOJIb30BaTh HArJsAHbIE MOCOOWS, CIpPaBOYHbIE MaTepualbl, Yy4eOHUK,
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JIOTIOJIHUTEIBHYIO JIUTEPATypPy, NEPBOMCTOUHUKH; IPUMEHATh CUCTEMY YCIOBHBIX O0O3HAYEHUN
IIPY BEICHUHU 3alMCEH, COMPOBOXKIAIOLUINX OTBET; MCIOJb30BATh JUIsSl 10KA3aTEIbCTBA BHIBOJIOB
13 HaOJIIOIEHUH U OIBITOB.

3.CamocToATeNbHO, YBEPEHHO U 0€30IMO0YHO MPHUMEHSET NOJY4YeHHBIE 3HAHUA B
pemieHnH Mpo0IeM Ha TBOPYECKOM YPOBHE; JIOIYCKaeT He 0osee OJHOro Heqo4yéra, KOTOPBIN
JIETKO HCHpaBIseT IO TpeOOBAaHUIO YUUTENsd; HMEET HEOOXOIUMble HAaBBIKM paboThl ¢
npubopamu, yepTexaMu, cXeMaMu, rpadukaMu, KapTaMmy, COIMYTCTBYIOUIMMU OTBETY; 3aIUCH,
COIIPOBOKAIOIME OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBurcsi, €Cliv YYCHUK:

1.Iloka3blBaeT 3HaHUS BCEro0 M3Y4YEHHOI'O IPOrpaMMHOro martepuana. /la€r momHell U
NPaBWIBHBI OTBET Ha OCHOBE M3YYCHHBIX TEOPHWH; JOIYCKAaeT HE3HAUYUTENIbHBIC OIIMOKH M
HEZO0YETHl IPU BOCIPOU3BEACHUM HM3YUYEHHOIO MaTepuasa, HeOOJbIINEe HETOYHOCTH IpU
UCIIOJIb30BAaHUY HAayYHBIX TEPMUHOB WJIHM B BBIBOZAAX, 0000IIEHUAX U3 HaOoeHnd. Martepuan
U3JIaraeT B OMNPEACIEHHOW JIOTMYECKOM IIOCIEN0BAaTENIbHOCTH, IPHU 3TOM JOIYCKAaeT OJIHY
HEerpyOyro ommOKy min He 0oJiee IByX He104€TOB, KOTOPbIE MOKET UCIIPABUTh CAMOCTOSITEIbHO
npu TpeOOBAHUU WM HEOOJIBIION MOMOIIM MpenoaBaTes; MOATBEPKIAeT OTBET KOHKPETHBIMU
IIpUMepaMu; IPaBUIBHO OTBEYAET HA JOIOJIHUTEIbHBIE BOIIPOCHI YUUTEI.

2.YMeeT caMOCTOSITENIbHO BBIIEIATH IJIaBHBIE MOJIOKEHUS B M3YYEHHOM MaTepuaie; Ha
OcHOBaHMM  (aKTOB W  mpUMEpoB  0000maTh, [enaTh  BBIBOABL. Y CTAaHABIMBATh
BHYTpUIIPEIMETHBIE CBSI3U. MOXKET MNpPUMEHSATh I[OJYYEHHbIE 3HAaHHUA Ha IPAKTUKE B
BUJOM3MEHEHHON CHUTyaluy, CcoONIONaTh OCHOBHBIE NpaBWia KYJIbTYphl YCTHOW peuw;
MCIIOJIb30BAaTh IIPU OTBETE HAyYHbIE TEPMUHBI.

3.He o6namaeT 10cTaTOYHBIM HABBIKOM PabOThI CO CIIPAaBOYHOM JINTEPATYpPOH, YHEOHUKOM,
HNEPBOMCTOUYHUKOM (IPAaBUIIBHO OPUEHTUPYETCSI, HO pabOTaeT MEAJICHHO).

Onenka "3" craBuTCsl, €CIIN yUEHUK:

1.YcBanBaeT OCHOBHOE coJepKaHHE Y4eOHOro Marepuana, HO HMMeeT MpoOesbl, He
MPENSITCTBYIONINE JAIbHEUIIIEMY YCBOSHHUIO TPOTPAMMHOI0 MaTepHuaa.

2.M3naraer  marepuall  HECHCTEMaTH3UPOBAHHO,  (parMeHTapHO, HE  Bcerja
MOCJIEI0BATENbHO; MOKA3bIBAET HEJOCTATOUYHYIOC(OPMUPOBAHHOCTh OTAENIBHBIX 3HAHUUW U
yMeHU#; c1abo apryMeHTUpPyeT BBIBOABI W OOOOIIEHMS, [OMyCKaeT OIMMOKA TP HX
(GopMynHpOBKe; HE HCIIONB3YeT B KauecTBE JIOKA3aTeNbCTBA BBIBOJABI M 0000IIEHHUS U3
HaOJIOIeHUH, OMBITOB MJIM JIONyCKaeT OWMOKM TpU HX H3JIOKEHMH; JaéT He4yETKUe
ONIPENEIECHUS IIOHATUH.

3.McnbIThIBAET 3aTpyIHEHHs] B IPUMEHEHUN 3HAHUM, HEOOXOJUMBIX JUIS peIleHUs 3a7ad
Pa3IUYHBIX TUIOB, MPAKTUYECKUX 3aJaHUM; IpU OOBSCHEHUH KOHKPETHBIX SIBJICHUI Ha OCHOBE
TEOpUN U 3aKOHOB; OTBEYAET HEMOJHO Ha BONPOCHl YUUTENS WM BOCIPOU3BOAUT COJEPIKAHUE
TeKcTa y4eOHMKA, HO HEJOCTaTOYHO IOHMMAET OT/AENbHBbIE MOJOXKEHUS, MMEIOUINE Ba)XKHOE
3Ha4YeHHE B 3TOM TEKCTe, JAO0IycKasi OJHY-ABE rpyOble OMNOKH.

Onenka "2" craBuTCsl, €CIIN yUEHUK:

1.He ycBauBaeT n He pacKpbhIBa€T OCHOBHOE COJIEp)KaHME MaTepuasa; HE 3HAeT WIN He
MIOHMMAET 3HAYUTENBbHYI0 4YacTb MPOrpaMMHOIO MaTepuaja B TPEJeNax IOCTAaBIEHHBIX
BOIIPOCOB; HE JIeTaeT BBIBOJAOB M 0000IICHUH.

2.Nmeer cnabo copMUPOBAHHBIE W HEMOJHbIE 3HAHMS, HE YMEET NMPHUMEHSTh UX IpH
pelIeHnr KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3a/laHuii o 00pasiy.
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3.Ilpu oTBeTe Ha OAMH BOMPOC JIOMYyCKaeT Oojiee NBYX TPYOBIX OMIMOOK, KOTOpBIE HE
MO>KET UCTIPABUTh AK€ TIPU MOMOIIH YIUTETIS.

IIpakTuyeckue u J1adopaTopHbIe PAGOTHI.

OneHka «5» cTaBUTCS B TOM CiIydae, €CIIH YJaluncs:

a) BBIMONHWI paboTy B MOTHOM oOObeMe C  COONIOIEHHEM  HEOOXOAUMOM
MOCJICIOBATEILHOCTH MPOBEECHHUS ONBITOB U U3MEPECHHI;

0) caMOCTOSITEILHO M PAllMOHATIBLHO BHIOpAT M MOJATOTOBUII IS OIBITa BCE HEOOXOAMMOE
000pyI0BaHHEe, BCE OIBITHI MPOBEJ B YCIOBUAX U PEXKUMaX, 00CCIICUMBAIONIIMX IOTyYEHUE
PE3yIBTATOB M BBIBOJIOB C HAMOOJIbIIIEH TOYHOCTHIO;

B) B MPE/ACTABICHHOM OTYETE MPABWJIBHO U aKKYPaTHO BBHITIOJHWI BCE 3aIMCH, TAOJIHIIHI,
PUCYHKH, YEPTEKH, TPA(UKH, BEIYUCICHUS U CIENIal BBIBOIBL;

I') IPaBUJIBHO BBIIOJIHMII aHAJIU3 [TOTPEIIHOCTEM;

1) cobmoan TpeboBaHus 0€30MaCHOCTH TPYAA.

Ounenka «4» cTaBUTCS B TOM CITy4ae, €CJIM BHIIOJHEHBI TPEOOBaHUS K OLIEHKE 5, HO:

a) ONBIT MNPOBOAWICS B YCIOBHSIX, HE OOECHEYMBAIOIIUX JOCTATOYHOW TOYHOCTH
U3MEPEHU;

0) ObUIO TOMYIIEHO J1Ba-TPHU HEAO0YeTa, UK He Oosiee 0JHON Herpy0oii OIMOKH U OJTHOTO
HeJloYeTa.

OneHka «3» CTaBUTCH, €CITM padOTa BHITIOJHEHA HE MOJTHOCTHIO, HO 00BEM BBITIOJTHEHHOM
YaCTH TaKOB, YTO MOXHO CJEJIaTh BBIBOJBI, WUIM €CJIH B XOJI¢ TIPOBEACHHS ONBITA U H3MEPECHUN
OBLIM TOMYIIEHBI CIEAYIOIINE OMNOKU:

a) OMBIT MPOBOAWICA B HEPALUOHAIBHBIX YCJIOBHUSX, YTO MPUBEIO K TMOJYYCHHIO
pPE3yIbTAaTOB C OOJBIIIEH MOTPEIIHOCTHIO,

0) w1 B oryere OBUIM JOMYIIEHBI B OOMIEH ClIOXKHOCTU HE Oonee NBYX omuOOK ( B
3aMHCSIX €OUHUI, M3MEPEHHUSAX, B BBIYHCICHUSX, Trpadukax, TaOnMIax, cXeMax, aHalu3e
MOTPENIHOCTeH U T.1I.), HE MPUHIMIIUATIBLHOTO AJIs JaHHOM paboThl XapakTepa, HE MOBIHSIBIIMX
Ha Pe3yJIbTAT BHITIOJTHEHHS,

B) WJI HE BBIITOJIHCH COBCEM WJIH BBITTOJIHEH HEBEPHO aHAJIN3 MOTPEITHOCTEH,

T') Wi paboTa BEITIOJHEHA HE TIOJHOCTHIO, OJTHAKO 00BEM BBIMIOJTHECHHON YaCTH TaKOB, YTO
MO3BOJISICT TIOJNYYUTh MPABUJIBHBIC PE3YJIbTaThl M BBIBOJBI 10 OCHOBHBIM, MPHHIIMITHAIHHO
BaXHBIM 3a]]auaM paboThlI.

Ouenka «2» CTaBUTCH B TOM Cllydae, €Clu:

a) paboTa BBIMOJIHEHA HE MOJHOCTHIO, 1 00BHEM BBITTOJIHEHHOM YacTH paOOThI HE MO3BOJISIET
ceNaTh MPaBUIbHBIE BHIBOJIBI,

0) WM ONBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOTIOACHHSI IIPOU3BOANINCH HEITPABUIIHHO,

B) WJIM B X0/€ PabOThl U B OTYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEYCHHBIC B TPEOOBAHUAX K OIICHKE «3».

B Tex cayyasx, Koraa y4yamMics MO0Ka3aJl OpPMIMHAJIBHBIA M Haubosee
PALMOHAJBLHBIN MOAX0/] K BHIIOJHEHHIO pa0doThl H B Ipouecce padoTbl, HO He M30eKaT Tex
WIN UHBIX HEI0CTATKOB, OLIEHKA 32 BbINMOJHEHHE PA00THI 10 YCMOTPEHUIO YUUTEJISI MOKET
OBbITH MOBBINIEHA N0 CPABHEHUIO € YKA3aHHBIMHU BbIIlIe HOPMaMHU.

Tect

OTMeTKa «5» CTAaBUTCS, €CIIM YISHUK BBITOTHII TTpaBUibHO 0T 80% 10 100% oT ob1miero
qycia 0aioB
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OTMeTKa «4» CTaBUTCS, €CITU YIYSHUK BBINOJHUI npaBuiibHO oT 70 % no 80% ot obmiero
gricna 0amioB

OtMmeTka «3» CTaBUTCS, €CITU YYEHHK BBIMOIHWI MpaBuwiibHO oT 50 % 1o 70% ot obiero
qrcia 6amioB

OtMeTKa «2» CTaBUTCS, €CJIM YYEHUK BBINOJIHWI NpaBuibHO MeHee 50 % ot obiero
qrcna 0ansioB WM HE IPUCTYIHI K paboTe, Wil He TPEICTaBIII Ha ITPOBEPKY.

3. 'paduk KOHTPOJIBbHBIX MEPONIPUATHIA.
KoHTpobHBIE MEPONPUATHS IO YICOHOMY TPEIMETY «XHUMHUSI»:
10 kimacc: Ha 15,28, y4eOHBIX HEACTAX
11 xmacc: na 13,27 yueOHBIX Helensax
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