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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa 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 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM00OYCIOBIECHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKKe JKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM € YYETOM CHenuPUKH HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHs KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT ocoOyio poiib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
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
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas 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 JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKo XMMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHUs B mHpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTbCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JJaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACWCTBUNA, HMEIOMMX ©0a30BOoe 3HAYEHHE JUIA
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHusi XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEJSIMU W3Y4YCHUS TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIaMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
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
BCIIECTB M XUMHUYCCKUX pEaKIui, HEOOXOMMMBIX ISl MPUOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOMIOJICHUEM  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 oopa3oBanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
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:

ajanraius 00yJarommxcsl K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOYy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOIUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHU, a TakKXKe I OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMINXCs: 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;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakXKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



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
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — 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 NMPEBPAILIECHUIO OPraHUYECKHUX BEILIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

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 —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKUCIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

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

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKME U XMMHMUYECKHUE CBOICTBa
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U HumpOGClHM}Z), nojyyenue u npumeHeHue. TOKCMYHOCTH
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAICKAIUMU 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.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptb» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

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).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEHEeHHe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJulaMM, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBbIE CIMPTHI). JleiicTBHe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjiacca KUCIOT, PEaKIusl 3TepupuKalum), MOJIy4eHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aMMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

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

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
IpoBeJcHNE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliefieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XWMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUETBI, PACUEThl C HCHOJIb30BAHUEM IOHATHUS «MaccOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)KHENIIIMX HEMETAUIOB U UX COCIMHEHUM.
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Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIBHBIE METOJIbl HM3Y4YEHUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
Y3 BEILLIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3[0pOBBE YEJIOBEKA: MPAaBWJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpPraHU4eCcKol XuMuM B 11 Kjacce OoCylecTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KilacCUUKAIKs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PUM3NYECKUE 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
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSETCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPE/IETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOro TpakJAaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M MPAKTUYECKOU JAEATEITbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEpPEHUs, JIOTUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWJI HMHAMUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIuyHoOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JNEUCTBUH, NPUHOCAIIMX BPEH OKpYNKaroUeu
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHusT 00 OKpPYKAIOIEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON JKM3HU KaXKIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSIINUX B HEM M3MEHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM e TEIHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OO0IIeHayYHbIe MOHATHUSA, OTPa’KaIOIINUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;
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WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHS B PpaccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (opMmyJsia, ypaBHEHHE XHUMHUYCCKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIECTh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB U XUMHUUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITCNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO PpPa3IUYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypchl MHTEpHETa), aHaTU3upOBaTh WHMOOPMAIUIO PA3JIMYHBIX BUAOB U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCT;
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(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadecTBE CcpeAcTBa mpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHBHBIMH 1€ CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUNA MyTEM COTJIACOBAHMS TO3MIMHA B
X0Jie 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTUPOBATHh MpeajaraéMblid ajiroput™m ACHUCTBUN Ipu
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXx<aror:
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cOPMHPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHUM SIBJICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpaIEHHAs), MOJb, MOJSpHAas
Macca, MOJIPHBIM O00BEM, YIIEpOJHBI CKeneT, (yHKIHOHAIbHAs TIpymia,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTUYECKHUI P, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M a30TCOJAEpXKAIIUE COCAVNHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTHU W CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTepHbIE MPU3HAKK TOHSTHIA,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIETM MOJIEKYJl OPTraHMYECKHX BEHIECTB MJI1 WILTIOCTPAIlUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJICKHOCTh HM3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoir Homenknarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIeru, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KUCJIOTA, IIIH0K034,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOM 3HAaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TOPUHATHS PEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJTHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHWM, I[BETHHIC pEaKIMu OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOpPMYyJIUPOBATH BBHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha MpUMeEpax CIIOCOOBI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

JUIS CIICTIBIX H  CJIA0OBHIAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370pPOBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCT, CTETNIEHb OKUCICHUS, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOM JCSITEIILHOCTH YEIIOBEKA,
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c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAs, MOJEKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIWHEHUM
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KIaCCU(PHUIMPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHMI COCTaBISATh YPAaBHEHHS PEaKUUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA,
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c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUS! CEpHOW KHUCIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIMH,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIH, IHTepHET U ApyTHXx);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI 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 |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1
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Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosaun4yectBo 4yacos
Ne Tema ypoka Kontpo Ipakrn OCHOBHEIE BUIBI AESITEILHOCTHU
n/m Beero JbHBIE yecKHe 00y4Jaromuxcs
padoThI padoThI
[Ipeamet oprannyeckoit PackpsIBaTh CMBICIT U3y4acMbIX
XUMHH, 8 HOHATUH (BBISIBIIATH UX
1 BO3HUKHOBEHIE, - XapaKTepHbIE IPU3HAKH),
PAIBHTHE W SHATCHHE yCTaHaBJIMBATh UX B3aUMOCBS3b.
[TpuMeHSTH ON0KEHUS TEOPUN
CTPOEHUSI OPraHUYECKUX BEIIECTB
A. M. bytneposa mjist 00bsICHEHUS
3aBHCUMOCTH CBOMCTB BEILIECTB OT
UX COCTaBa U CTPOEHUSI.
Hcnonb30BaTh XUMUYECKYIO
Teopus crpoenns CHUMBOJIMKY JIJISl COCTABJICHHS
OPTaHUYCCKHUX MOJICKYJIIPHBIX U CTPYKTYPHBIX
2 coenuHeHU A. M. 1 (pa3BEépHYTOH, COKpAIIEHHO )
Byrieposa, eé (bopMys1 OpraHUYeCKUX BEILECTB.
OCHOBHEIC HOJIOKCHMSI OnpenensiTb BUAbI XUMUYECKON
CBsI3U (OJIMHAPHBIE, KPaTHbBIC) B
OpPraHUYECKUX COECTUHEHMSIX.
PackpsIBaTh posib OPraHUYECKON
XUMHUH B IPUPOJIE,
XapaKTepu30BaTh €€
IIpencrasnenne o PackpbIBaTh CMBICIT U3y4aeMBbIX
KJIacCU(UKALUN MOHATUH (BBISBIISITH UX
OpraHMYECKUX BEIIECTB. XapaKTepHbIE IPU3HAKN),
3 HoMeHKIaTypa 1 YCTaHABIIMBATh UX B3aUMOCBSI3b,
(cucTeMaTHUeCKas) 1 HCII0JIb30BaTh COOTBETCTBYIOLINE
MOHSTHSI TIPH ONMCAaHUH COCTaBa,
TpUBHAJIbHBIC HA3BAHUS CTPOCHNS ¥ IEBpANICHHH
OpraHH4CCKHX BCIICCTB OPraHUYECKMX COEIUHEHHH.
AJIKaHBI: COCTaB U Hcnonb30BaTh XMMHUYECKYIO
4 CTpOCHIE, 1 CUMBOJIUKY JJIsl COCTaBJICHUS
TOMOTOTHYECKHUi psijt MOJIEKYNSPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHON )
Meran 1 5TaH — (bopMysT OpraHUYeCKHX BEIIECTB.
S npocTeinme 1 YcranaBnuBaTh MPUHAIEKHOCTD
MPEJICTAaBUTENIN ATKAaHOB BEULIECTB K OIPENEIEHHOMY KJIaccy
AJIKEHBI: COCTAB U YIJII€BOIOPOAOB IO COCTaBy U
6 . 1 CTPOEHUIO, Ha3bIBaTh UX I10
CTpOEHHE, CBOMCTBA o
CHUCTEMaTHYECKON HOMEHKIIATYpE;
OTHUJICH ¥ HPONHIICH — [IPUBOAUTH TPUBUAJILHBIC HA3BaHUS
7 npocTeimune 1 OTJIENbHBIX MPEACTaBUTENCH
IIPEJICTAaBUTENIN AIKEHOB YIJIIEBOIOPOAOB.
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[IpakTuyeckas padora
Ne 1. «Ilonyuenne
ATUJICHA U U3YYEHHUE €TO
CBOMCTB»

Ankanuensl. byranuen-
1,3 u meTunOyraaueH-
1,3. Ilonyuenue
CHHTETHUYECKOI'O
KaydyKa ¥ pe3UHBI

10

AJIKMHBI: COCTaB U
OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUU PS/I.
Anernned —
MPOCTEUIINMA
MPEJICTABUTENb aJIKHHOB

11

Brruucnenus no
YpPaBHEHUIO
XUMHYECKON peakiuu

12

13

14

Apenbl: OeH3011 U
TOIYOJ. TOKCHYHOCTh
apeHoB

['eHeTHueckas CBS3b
yTJIEBOJIOPO/IOB,
MMpUHAJICIKAIINX K
Pa3IMYHBIM KJ1acCaM

[TpuponHbIE HCTOYHUKH
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
MOIMYTHBIE HEPTSIHBIE
ras3pl, He)Th U
MPOAYKTHI €€
nepepadoTKu

15

[TpuposHbIE HCTOUHUKH
YIJI€BOAOPOAOB:
MIPUPOJHBIN ra3 u
MOMYTHBIE HEPTSIHBIE
ra3pl, He)Th U
IIPOIYKTHI €€
nepepaboTku

16

KoHnTtposbhas padoTa mo
pasneny
«YTIIeBOIOPOABD

Onpenenars BUIbI XUMAYECKON
CBSI3U B MOJIEKYJIax
YIJIEBOIOPOOB; XapaKTepU30BaTh
3aBUCUMOCTb PEAKLIMOHHOU
CIIOCOOHOCTH YIJIEBOAOPOIOB OT
KPaTHOCTHU KOBAJICHTHOM CBS3H.
XapaxkTepus3oBaTh COCTaB,
CTpOEHHE, IPUMEHEHUE,
buznyecKkue 1 XuMHUYECKHe
CBOICTBA, BaXKHEHIIINE CIIOCOOBI
MOJIyYEHUS] TUITHYHBIX
IIPEACTABUTENIEH pa3IMYHbIX
KJIACCOB YTJIEBOJIOPOOB (MeTaHa,
ATaHa, ITUJIEHA, alleTUJIEHA,
Oyranuena -1,3, 6eH3zona, Toxyoa).
BBISIBIIAATE TEHETHUYECKYIO CBS3b
MEXy YIJIEBOAOPOIaMHU U
MOJATBEPKIATH €€ HAININE
YpaBHEHUSMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKLUH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX
dbopmyi. XapakTepu3zoBaTh
HCTOYHUKHU YTJIEBOJOPOJIHOTO
ChIpbs (HEPTH, IPUPOAHBII ras,
yroJib), CHOCOOBI UX MEpepadoTKU U
MPaKTUYEeCKOe IIPUMEHEHUE
MOJy4aeMbIX MPOJIYKTOB.
Hcnons30BaTh €CTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS —
MIPOBEICHNE, HAOIOICHUE U
ONKCaHHE XUMUYECKOTO
AKCIIepUMEHTa (J1abopaTopHbIe
OTIBITHI U IPAKTUYECKHUE PAOOTHI).
CrnenoBaTh paBuiam 0€30MacHOM
paboThI B 1abopaTopuu Npu
MCTIOJIb30BaHUN XUMHUYECKON
MOCYyJIbl U 00OPYZOBaHUS, a TAKXKE
npaBuaM oOparieHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU BBITTOJTHEHUS
71a00paTOPHBIX OIBITOB U
MIPAKTUYECKUX paboT Mo
MOJIy4YEHHUIO U U3YUECHUIO
OpraHUYECKUX BEIIECTB.
[TpencraBasTh pe3yabTaThl
AKCIIEPUMEHTA B (pOpMeE 3armucH
YpaBHEHHI COOTBETCTBYIOIINX
peaxuil 1 1e1aTh BHIBOJIBI HA UX
OCHOBE.
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[TpoBOIUTH BHIYMCIECHUS JUIS
OIIpEEICHUS MOJIEKYJIAPHOU
(bopMyITbI OPraHUIECKOTO
BEIIECTBA, [10 YPABHEHUIO
XUMUYECKOH peaKkiuH.
CamocCTOATeNbHO MJIAHUPOBATh U
OCYILECTBJISATH CBOIO
MO3HABATENBHYIO JIETEIbHOCTB;
NPUHUMATh aKTUBHOE y4acTue B
IpYIIOBON yueOHOH
JeSITeTbHOCTH

17

18

19

20

[IpenenwvHbie
OJHOATOMHBIE CIIUPTHI:
METaHOJ 1 ATAHOIL.
Bonopoanas cBs3b

MHuoroaTtoMHBIE
CIIUPTHI: STUIICHTIIUKOJIb
Y TIMUEPUH

®deHout: cTpocHUE
MOJICKYJIbI, PU3NYECKUE
1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHE
AJnbnerunumr:
dbopmanbaerua u
areTanabaeru. ALeToH

21

OIHOOCHOBHBIE
HpeneNbHEIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas

22

[TpakTnueckas padota
Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeJCTaBUTENIU
BBICIINX KapOOHOBBIX
KHCIIOT

24

Mpb1a Kak cou
BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee
JNEUCTBHUE

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUHN (BBISBIISITH UX
XapakTepHble IPU3HAKH),
YCTaHaBIMBATh UX B3aUMOCBSI3b,
HCII0JIb30BaTh COOTBETCTBYIOILINE
MIOHSTHS MIPU ONMCAHUH COCTaBA,
CTPOEHHUSI U MPEBpALICHUI
OPraHUYECKUX COCTUHECHUM.
Hcnonb30BaTh XUMHUYECKYHO
CHUMBOJIUKY JJIS COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOMN)
(dbopMyI OpraHMYECKUX BEIIECTB.
YcraHaBiuBaTh NPUHAIIIEKHOCTD
BEILECTB K ONPEACICHHOMY KJIacCy
M0 COCTaBY U CTPOCHUIO, HA3bIBATh
UX 0 CUCTEMAaTHYECKOU
HOMEHKJIaTyp€; MPUBOIUTH
TPUBHUAIIbHBIE HA3BaHUS OTJIEIbHBIX
IIPEACTABUTENEH
KHCIIOPOJICOACPKAITNX
COECTUHEHUN.

XapakTepu3oBaTh COCTaB,
CTpPOCHHE, TPUMEHEHHE,
buznUecCKre 1 XUMUYIECKHE
CBOMCTBA, BaYKHEHIIIHE CITOCOOLI
MOJTYYEHUS] TUTTMYHBIX
MPECTaBUTENEH Pa3IMYHbBIX
KJIACCOB KHMCIIOPOICOAECPKAIINX
COeTMHEHUH (MEeTaHoJIa, 3TaHOJ A,
rIMIepuHa, eHona,
dbopManbaeruaa, aleTanpaeruaa,
YKCYCHOM KHCJIOTBI, TJIFOKO3bI,
caxapo3bl, KpaxmaJa, IeJUII0JI03b);
BBISIBJIATh T€HETUYECKYIO CBSI3b
MEXy HUMH U MIOATBEPKAATH €€
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25

CrnoxHuble 3(upbl Kak
IIPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT.
['maponns cinoxHBIX

3¢hupoB

26

JKupsr: Tunpoinus,
HPUMEHEHUE,
Ouosornyeckas poib
KUPOB

27

YTieBoasl: COCTaB,
KJIaCCH(UKAIHSI.
Baxwueitme
MIPEACTABUTEIH:
[II0K03a, PPYKTO3a,
caxaposa

28

Kpaxman u nemnrosnosa
KaK MPUPOAHbBIE
IIOJIUMEPBI

29

KonTponbnas padota no
paszneny
«Kucnopoaconepxarmue
OpraHMYECKHe
COEIUHEHUS

HaJIM4Yue ypaBHEHUSIMU
COOTBETCTBYIOLINX XUMUYECKUX
peaxiuii ¢ UCIOIb30BAaHUEM
CTPYKTYPHBIX (hOpMYII.
OnuceiBaTh COCTAaB, XMMHUECKOE
CTPOEHHUE U IPUMEHEHHE KUPOB,
XapaKkTepu30BaTh UX 3HAYCHHE IS
JKU3ZHEJEATEIIBHOCTH OPraHU3MOB.
Oco3HaBaTh OMacCHOCTh
BO3/ICUCTBUS HA )KUBBIC OPTraHU3MBbI
OTIpEe/IeNIEHHBIX OPTaHUYECKUX
BELIECTB, MOSICHATH HA IIPUMEpax
CIoCcOoObl YMEHBILICHUS U
IIPEIOTBPALEHUS UX BPEIHOTO
BO3/ICHCTBUS Ha OPraHU3M
YesioBeKa.
Hcnonk30BaTh €CTECTBEHHO-
HayYHbBIE METO/IbI IO3HAHUS —
MpoBeJICHUE, HAOIIOICHUE U
ONMCAHUE XUMHYECKOTO
AKCIIepUMEHTa (J1abopaTopHbIE
OTIBITHI M TPAKTUYECKHUE PAOOTHI).
CrnenoBaTh IpaBuiIaM 0€30MacHOM
paboTh!I B 1abopaTopuu Npu
UCTOJIb30BAaHUU XUMHUYECKON
MoCcyzbl M1 000pYIOBaHUs, a TAKKe
npaBuiIaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU BBIIOJTHEHUS
71a00pPaTOPHBIX OIBITOB U
PAaKTUYECKUX paboT 1o
MOJIyYEHUIO U U3YUYEHUIO
OpPraHMYECKUX BEILECTB.
IIpencraBisaTs pe3yabTaThbl
HKCIEpUMEHTa B (OpME 3aIUCH
YPaBHEHU COOTBETCTBYIOIIUX
peakIuii ¥ J1enaTh BBIBOJIBI HA UX
OCHOBE.
[TpoBOIUTH BHIYMCIIECHUS TS
OIpeeNIeHUs MOJIEKYJIIPHON
(bopMyIIbI OPraHHYECKOTO
BEIIECTBA, [0 YPaBHEHUIO
XMUMUYECKON peaKIuH.
CamocToATeNbHO MJIaHUPOBATh U

OCYILIECTBIISAATH CBOIO
MMO3HABATCIIbHYIO JCATCIbHOCTD,
MNPUHHUMATh dKTUBHOC Y4aCTHUC B
TPYIIIOBOH yueOHOM
JeSITeTTbHOCTH

33




AMWHBI: METWJIAMUH U PackpbIBaTh CMBICT U3y4aeMbIX
30 aHWJIUH 1 TOHSTHH (BBISBIISITH UX
AMUHOKUCIIOTEL KAK XapakTepHble IPU3HAKH),
YCTAaHABJIMBATh UX B3aUMOCBSI3b,
amporeprte HCIOJIb30BaTh COOTBETCTBYIOIIUE
31 OpraHH4ICCKHC 1 IIOHATUSA IIPU ONMCAHUM COCTaBA,
COEIMHEHUS, UX CTPOEHHS U MpEeBpalleHU
Ounoaoruueckoe OpraHUYECKUX COCTUHEHUM.
snauenue. [lenTump! Hcnonp30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsl COCTaBJICHUS
benku xak npupoaHsie
MOJICKYJISIPHBIX U CTPYKTYPHBIX
32 BBICOKOMOJICKYJISIPHBIC 1 (pa3BEPHYTOA, COKpAIEHHOTH)
COCIMHCHMA (hopMyJT OPraHMYEeCKUX BEIICCTB.
OCHOBHBIE TOHSTHS OnpenensiTe NPUHAAIEHKHOCTh
XYM BEIIECTB K OIPEIeJICHHOMY KJIaccy
33 1 II0 COCTAaBY U CTPOEHHMIO, HA3bIBATh
BBICOKOMOJIEKYJISIPHBIX .
. WX 110 CHCTEMaTU4YeCKON
COCAMHCHIN HOMEHKJIATypE; IPUBOJIUTH
TPUBHUAIBHBIC HA3BAHUS OTJEJIbHBIX
IIPEACTABUTENCH.
XapakTepu3oBaTh COCTaB,
CTpOEHHE, IPUMEHEHUE,
buznyecKrue 1 XUMUYECKHe
CBOMCTBA, Ba)KHEHIIIHE CITOCOOLI
MOJYyYEeHUs] TUITHYHBIX
IpeJICTaBUTENEeN a30TCOAEPIKAIINX
COEJIMHEHUH (MeTHIIaMHHa,
OcHOBHBIE METOBI IJIMLMHA, OEIKOB).
CHUHTE3a OnuchIBaTh COCTaB, CTPYKTYPY,
BBICOKOMOIEKYIAPHBIX OCHOBHEBIE CBOMCTBA OENIKOB;
34 . 1 TOSICHATH Ha TIPUMEPAX 3HAUECHHE
COETMHEHU.
OENIKOB JJI OpraHr3Ma YeloBeKa.
TlnacTmaccet, kaydyki, Hcnonb30BaTh €CTECTBEHHO-
BOJIOKHA HayYHBIE METOBI [IO3HAHUS —
HaOJI01aTh M ONHCHIBATH
JIEMOHCTPAIIMOHHBIM SKCIIEPUMEHT.
CaMoCTOSTENbHO TUIAHUPOBAThH U
OCYIIECTBIISATH CBOIO
M03HABATENbHYIO JACSITEIbHOCTD;
NMPUHUMATh aKTUBHOE yJIacTHE B
IpyIINOBON yueOHOH
JIeSTEIIbHOCTH
OBILIEE KOJIMYECTBO 34
YACOB I10 [TPOT'PAMME
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11 KIIACC

Ne
n/
n

Tema ypoka

XHUMHYECKUH HIIEMEHT.
ATOM. DiIeKTpOHHAas
KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3aKoH
u [lepuonnueckas
CHCTEMa XMMHYECKUX
anemeHToB Jl. U.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOpUEN
CTPOEHHUS aTOMOB

KoaudecTBO 9acoB

Bcer

(1)

KonTpo
JIbHbIE
padoThI

IMpakTnuec
KHe
padoThI

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XAMUYECKHUX DJICMECHTOB
M UX COeIUHCHUI 11O
TpyIIaM U TIePUOJIaM.
3HaueHHne
MIEPUOINYECKOT0 3aKOHA
H CHCTEMBI XUMHYECKHUX
anemeHTOB JI.H.
MeHeneeBa B pa3BUTHU
HayKu

Crpoenue BeniecTsa.
XuMHuecKas CBS3b, e&
BU/JIBI; MEXAHU3MBI
oOpazoBaHus
KOBAJIEHTHOM CBS3U.
Bonopoanas cBsizb

BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOC
Tb. CTEeneHb OKUCICHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O MUCTIEPCHBIX
cucreMax. VIcTHHHEIE U

OcHOBHBIE BHIBI
JAesITeJIbHOCTH 00y4aIoIIHXCs

PackppiBaTh CMBICT N3y4aeMbIX
MOHATUH (BBIIETATH UX
XapaKTepHbIEe IPU3HAKU) U
MPUMEHSTD ITU TIOHATHS TIPH
OMMCAHUU COCTAaBa U CTPOCHUS
BEILIECTB, JIS1 OOBSICHEHHUS
OTJIENbHBIX (PAKTOB U SIBJICHUM.
Onpenenars BUIbI XUMAYECKOM
CBs3U (KOBaJICHTHOM, HOHHOM,
METaJUIMYECKOM, BOJOPOIHOM) B
COCIMHEHMSX ; TUII
KPUCTAJUTMYECKOU PEIIETKH
KOHKPETHOT'O BEILIECTBA.
Onpenenarb BAJICHTHOCTb U
CTETICHb OKHUCIICHHS XUMHUYECKUX
3JICMEHTOB B COSIUHECHUAX
Pa3IUYHOTO COCTaBa.
[IpoBOANUTH BBIUMCIEHUS C
HCTIOJIb30BAHUEM TTOHSTHS
«MaccoBas 10J1s BEIIECTBA B
pactBope». Brnanets uzyuyaembiMu
XAMHYECKUMH TTOHSATHIMHU.
OOBACHATH 3aBUCHMOCTD
CKOPOCTH XMMUYECKOU PeaKluu
OT pa3IMYHBIX (AKTOPOB.
Onpenenars XxapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHEIIIHETO
Bo3eicTBUS (mpuHIMN Jle
[Tarense).

CocTaBisiTh ypaBHEHUS peaKkui
Pa3MUYHBIX TUTIOB; MOJTHBIE U
COKpAILEHHBIE YPAaBHEHUS
peakuuii HFOHHOTO OOMeHa,
YYUTBIBAS YCIOBUS, TIPH KOTOPBIX
3TH PeaKUUu UAYT JO KOHIIA.
Hcnonp30BaTh €CTECTBEHHO-
Hay4HbIE METO/bI TO3HAHUS —
MpoBeACHUE, HAOIOICHNE 1
ONMCAaHUEC XMMUYECKOTO
JKCIIEPUMEHTA
(meMOHCTpaIMOHHBIC U




KOJIJIOUIHBIE PACTBOPEI.
MaccoBas noisa
BEILIECTBA B pacTBOPE

Knaccudpukanus n
HOMEHKJIaTypa
HEOpPraHu4YeCKux
COEMHEHHIA.
I'enetnyeckas cBs3b
HEOPraHUYECKUX
BELIECTB, Pa3IMYHbIX
KJIaCCOB

Knaccudpukanus
XUMHUYECKHX PEaKIUil B
HEOPTraHUYeCKOH U
OpPTraHUYeCKOW XHUMHUHU.
3aKOH COXpaHEeHUS
MAacchl BEIIECTB; 3aKOH
COXpaHEeHus U
IIpEeBpaIleHUs SHEPTUU
IIpHU XUMHYCCKUX
peakuusax

10

CKopocTh peakIui.
OOpaTumble peakiii.
XHUMHUYECKOE
paBHOBECHE

[IpakTuueckas pabota
Ne 1. «BnusiHue
pa3nuYHbIX (PaKTOPOB
Ha CKOPOCTH
XUMHYECKON PEaKIIuu»

11

DNeKTpoNIUTHYECKast
nuccormanud. [Toasarue
0 BOJIOPOJHOM
nmokasarene (pH)
pactBopa. Peakiuun
HMOHHOTO OOMeHa.
I'mpponus
OpraHUYeCKUX U
HEOPraHUYEeCKUX
BEILIECTB

12

OKHUCIIUTEBLHO-
BOCCTAHOBUTEIHHBIE

71a00paTOPHBIE OTIBITHI,
MpaKTUYEeCKHe padoThI): TIO
OIPEIETICHUIO CPeJIbl BOJHBIX
pacTBOPOB BELIECTB, PEAKLIUIA
MOHHOTO OOMEHa, BIIUSHHIO
pa3nu4HbIX (PaKTOPOB HA
CKOPOCTb PEAKITHH.
CrnenoBath npaBuiiaM
MOJIb30BAaHMS XUMHUYECKOM
MOCYI0# 1 1abOPaTOPHBIM
obopynosanueM. [IpencraBisaTs
pe3yabTaThl XUMHYECKOTO
JKCIIepuMeHTa B hopme 3amucu
YPaBHEHHIA COOTBETCTBYOIINX
peakuuii 1 1enaTh BHIBOABI HA HX
OCHOBE.

[TpoBOAKUTH BHIYMCIICHHUS 110

YpaBHEHUSM XUMHUYECKHUX
peaKuuii, B TOM YHCIIE
TEPMOXHUMHUYECKUE PACUETHI
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peakmuu. [lonsitie 06
ANEKTPOJIN3E PaCIIaBOB
U PacTBOPOB COJIEN

KonrponsHas pabora no

13 pazueny
«Teopernueckue
OCHOBBI XUMHM
Meraset, ux PackpsIBaTh CMBICT N3y4aeMBbIX
IIOJIOJKCHUE B MOHATUHN (BBIACIATH X
I[Tepuopuyeckoit XapaKTepHbIC MPU3HAKU) U
CHCTeME XUMUUIECKIX MIPUMEHSATH ITU TTOHATHUS TIPH
OTIMCaHUU COCTaBa M CTPOCHUS
anemeHToB Jl. U.
14 BEIECTB, 111 00BICHEHHS
MenneneeBa u o
OTJIENbHBIX (PAKTOB U SIBJICHUM.
0COOEHHOCTH CTPOEHUS OGBACHATH OOIIIE
aromoB. O01ue 3aKOHOMCPHOCTH B MU3MCHCHHUU
(bu3uvecKre CBONCTBA CBOMCTB 3JIEMEHTOB — METAJLJIOB U
METaLJIOB HX COCIMHEHMU C Y4ETOM
CTPOCHHUS X aTOMOB H
CnaBbl METAILIIOB. .
. nosnoxenus B [lepuoandeckoit
15 OJEKTPOXMMHYECKUH CHCTEME XMMHUYECKHUX DJIEMCHTOB
psAl HalpsKCHUA J1. 1. Menneneena.
METaJII0B XapakTepu3oBaTh (OMUCHIBATD)
XHMATECKHE CBOMCTEA o0111e XUMUYECKIEe CBOMCTBA
N METaJIJIOB, NX BAKHEHIIIHNX
BaXKHEHIIINX METAJIOB .
N . COEIMHEHUH, TIOJITBEPK/Iast 3TO
HATpUM, KaJaui N
16 (HaTpui, ’ OnyMcaHue NpUMepaMH yYpaBHEHU
KaJIblIUH, MarHum, COOTBETCTBYIOMIMX XUMUYECKUX
aIOMHUHHUI) U UX peakuuil; IpUMEHEHUE METAIIIIOB
COCIMHEHU I B Pa3JIMYHBIX 00JIACTAX, a TAKKE
Y — HCIIOIb30BaHUE UX JIJIS CO3IaHUS
COBPEMEHHBIX MAaTE€pPUAJIOB U
17 XpoMa, MEJU U X N
y TEXHOJIOTHIA.
COCIMHCHUHI OnuchIBaTh CIOCOOBI 3aTUTHI
XUMHYECKHE CBOMCTBA METaJUIOB OT KOPPO3HH.
18 [IMHKA, ’Kejle3a U X PackpeiBaTh CymHOCTH
COeIUHCHHi OKHCJIUTENHHO- }
- 5 BOCCTAHOBUTEBHBIX PEAKIINMA
PAKTHICCKAA paboTa TIOCPE/ICTBOM COCTABIICHUSI
n
Ne 2. "Pemenne 3JIEKTPOHHOTO OajaHca 3TUX
19 AKCTIEPUMEHTAITbHBIX peaKIuii.
3aJ1a4 110 TEME [IpoBoauTh peakuuu,
«MeTanis" TTOATBEPKIAIOIINE XapaKTEPHBIC
CBOMCTBA M3y4aeMbIX BEIIECTB,
Hemeramisl, ux .
pacro3HaBaTh OMBITHBIM ITYTEM
20 HONOXCHHUE B MOHBI METAJLJIOB,

[Tepuonuueckoit
CUCTEME XUMHYECKHUX

MPUCYTCTBYIOIIKE B BOJHBIX
pacTBopax.
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anemeHToB /1. 1.
MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

Du3nYECKUE CBOKCTBA
HEMETAIIJIOB.
Annorponust
HEMeTaJIOB (Ha
npuMepe KUciaopo/a,
cepsl, hocdopa u
yriiepoa)

22

XHUMHUYECKHUE CBOMCTBA
raJIOTE€HOB, CEPhI I UX
COETUHEHUN

23

XHUMHYECKHE CBOMCTBA
a3ora, gocodpa u ux
COCTMHEHUN

24

25

26

XUMUUYeCKHEe CBOMCTBA
yIJIepoJa, KpEMHUS U UX
COCIMHCHUI
IIpumeHeHue
BaXXHEUIITUX
HEMETaJJIOB M UX
COCTMHCHUI

O06o06meHue U
CHCTeMaTHu3aIus 3HaHUM
no teMe «HemeTtanmby.
Breraucnenus 1o
YPaBHEHUAM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKHE
pacdEThl

27

[TpakTuueckas pabora
Ne 3. «Pemenue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
"HemeTtamasr"»

28

KonTponbnas padbota no
TeMaM «MeTaibl» U
«Hemertame

29

Heoprannueckue u
OpPraHUYECKUE KHUCIIOTHI.

Hcnonws30BaTh eCcTECTBEHHO-
Hay4YHBIC METOJIbI IO3HAHUS —
MIpoBe/IcHUE, HaOII0IeHHE U
OTMCAaHUE XUMHYECKOTO
JKCIIEPUMEHTA
(meMoHCTpalMOHHBIEC U
1a00paTOpHbIE OMBITHI,
MIpaKTU4ECKHe paboThl).
[IpencraBiasTh pe3ynbTaThl
XUMHYECKOTO IKCIIEPUMEHTA B
(dhopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIMX PEAKLIMMI U
JIeJ1aTh BBIBOJIbI HA X OCHOBE.
CrnenoBath npaBuiiaM
TMI0JIb30BAHUS XMMHUYECKON
MOCYIOH 1 JIaOOPATOPHBIM
00opynOBaHUEM.

[TpoBOAUTH BEIYHCICHUS TIO
YPaBHEHUSAM XUMHUYECKUX
peakiuii. CaMOCTOSITEILHO
IJIAHUPOBATh U OCYIIECTBIIATH
CBOIO MTO3HABATEIHHYIO
NEeSTeNIbHOCTD; IPUHUMATh
AaKTUBHOE YJ9acTHE B TPYIIIOBOMH
y4eOHOI JesITeNbHOCTH
PackpbIBaTh CMBICIT H3y9aeMBIX
MOHATHH (BBIAETATH X
XapaKTepHble IPU3HAKHU) U
MIPUMEHSTH 3TH TIOHATUS TIPH
OIMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, /1 00BbICHEHUS
OTJICTBHBIX (DAKTOB U SBIICHUH.
OOBsICHATH 001IHE
3aKOHOMEPHOCTH B H3MEHEHHUH
CBOMCTB HEMETAJIIOB M UX
COEIMHEHUH C Y4ETOM CTPOECHUS
WX aTOMOB U TIOJIOKEHUS B
[Iepnonnueckoii cucreme
XUMHYECKHUX deMeHTOoB JI. 1.
Menneneesna.

XapakTepru3oBath (OMUCHIBATH)
o011e XUMHUYECKe CBOMCTBA
HEMETAIIJIOB, X BOKHEUIIIHX
COCJTMHEHUH, TOATBEPKIAs ITO
OIHMCaHUEe TPUMEpPaMH YpaBHEHHIMA
COOTBETCTBYIOIINX XUMUYECKUX
peaKLuii.

XapakTepru30BaTh BIUSHUEC
HEMETAIIJIOB U UX COSAMHEHUN Ha
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Heoprannueckue u
OpraHUYECKUe
OCHOBaHUS

30

AmdoTtepHbIe
HEOPTraHUYECKHE U
OpraHUYEeCKUe
COEJIUHEHUS.
I'enermueckas CBA3b
HEOPraHUYEeCKHUX U
OpraHUYECKUX BELIECTB

KHBBIE OPTaHU3MBI; ONIUCHIBATH
IIPUMEHEHHE B Pa3IMUHBIX
00J1aCTAX MPAaKTUYECKOH
JESTEIbHOCTH YEJIOBEKA.
[TonTBepxaaTh CylIeCTBOBAHUE
TEHETHUYECKOM CBSI3H MEXKIY
HEOPraHNYECKUMU BELECTBAMU C
IIOMOILBIO YPABHEHUI
COOTBETCTBYIOLIUX XUMUYECKUX
peaKuuii.
PackpbIBaTh CyIIHOCTh
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peaKIUii
[IOCPEJCTBOM COCTABJICHUS
3JIEKTPOHHOIO OajaHca 3TUX
peaKuuii.
[IpoBouTh peakuuu,
MIOATBEP K IAIOIIUE XapaKTEPHbIE
CBOWCTBA U3Y4YaEeMBbIX BEILECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM
aHMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax.
Hcnonb30BaTh €CTECTBEHHO-
Hay4yHbIE METO/IbI IO3HAHUS —
MIpOBe/IeHUEe, HAOIOeHNE U
ONMCAaHNE XUMHUYECKOTO
JKCIIEPUMEHTA
(mIeMOoHCTpaIMOHHBIC U
1a00paTOpHBIE OMBITHI,
MpaKTU4ecKue paboThl).
[IpencraBnsaTs pe3ynbTaThbl
XUMHYECKOI0 IKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHU
COOTBETCTBYIOIIMX PEAKIIHI U
JIEJIaTh BBIBOJIbI HA X OCHOBE.
CrenoBaTh paBHIIaM
10JIb30BAHUS XUMUYECKON
MOCYA01 U J1abopaTOPHBIM
00opynOBaHUEM.
[IpoBOANTH BEIYHCIEHUS 11O
YPaBHEHUSM XUMHUYECKHUX
peaKuuii.
CamocTosTenbHO MIaHUPOBATh
1 OCYIIECTBIISITH CBOIO
MIO3HABATENIbHYIO 1€ TEIbHOCTH;
IIPUHUMATh aKTUBHOE y4acTHe B
IpyNIoBol y4eOHOM

ACATCIIbHOCTH
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Ponp xumuu B

PackpeiBaTh posib XMMHHU B

oOecIeueHuu pCeLICHUN SHEPIre€TUYCCKUX,
3KOJNOTHYECKOH, CBIPBEBBIX U IKOJIOTMYECKUX
31 SHEpreTHIecKoit 1 1 po0JIeM YeIIOBEYeCTBa,
. ONUCHIBATh OCHOBHBIE
TTHITICBOH HaIpaBJICHUS Pa3BUTHUS
GesomacHocTH, XMMHYECKOU HAYKU U
Pa3BUTHH MCIUITUHBI TEXHOJIOTUU.
[pexncraBinenust 06 [IpumensTh npaBuia 6€30MaCHOTO
OGIIHX HAYUHBIX oOpalleHus ¢ BEIeCTBAMH, }
HCIIOJIb3YEMBIMU B TOBCEHEBHON
32 TpHHITax 1 JKU3HU, [IPaBUIa [IOBEICHUS B
TIPOMBIIIICHHOTO Lensix coepexeHust 310pOBbs U
TOJIy4CHNUS BAKHEHIINX OKpY>Karolle NPUPOJIHON CPEbI;
BEILIECTB MMOHUMATh Bpe/l (OIMacHOCTb)
YelloBeK B MUpE BO3JICHCTBHS HA KUBbBIC
33 1 OpraHU3MbI OIIPEIEIECHHBIX
BEILIECTB U MAaTE€pPUAJIOB
BelecTB cMbica nokazarens [TJIK,
MOSICHATH Ha IPUMEpax CIoCcOObI
YMEHBIIEHUS U TIPEA0TBPAICHUS
HX BPEAHOTO BO3ICHCTBHUA.
AHaNM3UPOBATh U KPUTUYECKU
OLICHUBATh WH(OPMALIHIO,
CBSI3aHHYIO C XUMUYECKUMU
MpoleccaMy U X BIMSIHUEM Ha
COCTOSTHHE OKPY’KAIOIIEN CPEIbI.
Hcnonb30Bath noiayyeHHbIE
3HAHUS U TIPEJICTABIICHUS O
cdepax AeITeTbHOCTH, CBI3aHHBIX
34 XUMHS 1 3710pOBbE 1 C HayKOW M COBPEMEHHBIMH
YCJIOBCKA TEXHOJIOTHSIMH, KaK OCHOBY IS
OpHUEHTAIINH B BBIOOpE CBOEH
Oymyuieit mpodeccuoHanbHON
NeSTeTLHOCTH.
[IpuHrMaTh yyactue B
o0cyxaeHrnu IpodIemM
XUMHYECKON 1 SKOJIOTMYECKOU
HaIpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIUIO 110
npoOyieMe u mpejiaraTh
BO3MOJKHBIE TYTH €€ PEeIIeHUSI.
OBIIEE KOJIMYECTBO 34
YACOB I10 [TIPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckne OCHOBbI OPraHU4YECKONH XUMHUHU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
pelIeHUsT TPAKTHYSCKUX 3a1ad W OIKOJOTHYeCKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMHUUYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, XKUpBI, OEJNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TMIOJYYEHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHI BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE  COCTaBIICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIHICCTB JIsI WJUIIOCTPALMU HUX XUMHUYCCKOI'0O W IMPOCTPAHCTBECHHOI'O

CTPOCHUS

41




1.5

ChopMupOBaHHOCTH ~ YMEHMH  yCTaHAaBIMBaTh  NPUHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 UX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHSTH: TOJOXKECHUS  TEOPUH
CTpoeHusi opranudeckux BeuiectB A.M. bytnepoBa 11t 00bscHEHUS
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpPraHn4€CKUC COCIUHCHU . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCIIOTa,
CTeapuHOBasl KHUCIJIOTa, TIJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIr103a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOb, TIHIEPUH, (EHOJI, aleTalbIerul,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeUII0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NPEACTABUTEIIIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUS U KU3HL. PacyéThl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU
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3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMIOJHATh XUMHUYECKUAN
AKCIIEPUMEHT (IIPEeBpaIICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUU
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS TI0 XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIM3UPOBATH
XUMHUYECKYI0 WH(MOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecooOpa3Horo MoBeNEHUsT B OBITY M TPYNOBOM JAEATEIHLHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMas CMBICI TOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOOBbl YMEHBIIEHUS M IPEeNOTBpAIEHUS] MX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 0opa3oBaHus
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pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakiu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
EKTPOIUTUYECKAs ~ JUCCOLMALNSA, OKHUCIUTENb, BOCCTAaHOBMTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKaA

1.2

CdopmMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUM (Ha6JlIO,I[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ OMPCACIIATE BAJICHTHOCTb M CTCIICHB
OKHCJICHHUSA XHWUMHYCCKUX OJJICMCHTOB B COCAMHCHUAX PA3JIINYHOIO
CoCTana, BU XHUMHYICCKOMN CBsA3HU (KOBaJ'IeHTHaﬂ, HWOHHAas,
METALIMYCCKasd, BO,Z[OpOI[HEl}I) B COCIHMHCHUAX, THUII KpHCTaHHI/I‘{eCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIsIpHAsd, MOHHAs,

MeTaJUTHIecKas)

CchopMupoOBaHHOCTh YMEHUI ONpEAETATh XapaKTep CpPeAbl B BOJHBIX

pacTBOpax HEOPTaHUIECKUX COCITMHCHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCH(UUUPOBATH  XUMHUYECKUE

peaKuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx
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BEIIECTB, TemIoBoMY J(h(}eKTy peakiuu, HU3MEHEHHUIO0 CTeneHel
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEAaKIUH,  y4aCTHIO

KaTaJiu3aTopa)

1.7

1.8

1.9

1.10

ChopMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIEHHBbIE YpPaBHEHUS pEAKUUN
HMOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIUH, MOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTh YMEHHMI PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuit MIOCPEJICTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

CpopMUpPOBAaHHOCT, yMEHHH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTE YMCHHI OOBSCHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICUCTBUS

(mpunnun Jle Hlatense)

O6u1a51 H HCOPraHUYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh yYMEHUU pacKpbiBaTh cMbIcT [lepuonnyeckoro
3aKO0Ha JI.. Menneneesa u JIEMOHCTPUPOBATH €ro

CUCTEMATHU3HUPYIOIIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIHT

2.2

CopMHUpOBAaHHOCTH YMEHHUM XapaKTePU30BaTh FJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cucrteMbl xumudeckux osnemeHtoB JI.M. MenneneeBa, ucnosb3ys
NOHSATHA «S-, P-, O-2JE€KTpOHHBIE OpOMTAN», «IHEPreTUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB
XUMHUYECKHX DAJIEMEHTOB M MX COEAMHEHUM IO MEpHOJaM W Ipynnam

[Tepuoanueckoit cucremsl xumMuueckux 31ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKAaTh  CYIIECTBOBAHHE  T€HETUYECKOW  CBA3ZM  MEXKAY
HEOpPraHUYECKUMU BEIIECTBAMHU c MTOMOLIBIO ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ

2.4

ChopMupOBaHHOCTH ~ YMEHMH  yCTAaHAaBIMBAaTh  IPUHAIJIECKHOCTh

45




HEOpPraHMYECKUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymnme) coenMHEHUH (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

2.5

CdopmupoBaHHOCTh YMEHHN HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUIE  COCTaBlieHUS (OpMYyJ BEIIECTB U YPaBHEHHM XMUMHYECKHUX
peaknuii, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHbIe
Ha3BaHWs OTIEIBHBIX HEOPraHWMYECKUX BellecTB (yrapHelii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,

MUTHEBAs COJA, MTUPUT U JPYTHE)

2.6

CdopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHCHIBATH) 0OIIUE
XMUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETUYCCKOM  CBS3M  MEXKAY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

2.9

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
9KCIIEPUMEHT (Pa3NIOKEHUE TIEPOKCHIA BOJOPOJAa B MPUCYTCTBUH
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XMMHYECKON peaklud, peaKkIMd HMOHHOTO OOMEHa,
KayecTBEHHbIE PEaKLUU Ha cysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS, pElIeHHE SKCHEPUMEHTAJbHBIX 3a7ady MO0 TeMaM
«Metamnel» u «Hemeraniabl») B COOTBETCTBUHM C MPAaBHJIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
000py/JI0BaHUEM; MPEICTABIATh pe3yabTaTh XUMHYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peakmuii 1 GopMyIMPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMUYECKOH TOCYJ0M W JIabOpaTOpHBIM O0OpYAOBaHUEM, a TaKKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

ChopMupoBaHHOCT ~ YMEHMH  XapakTepu3oBaThb  XHUMHYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYYEHUSI CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH INpeACTaBIEHUI 00
Oo0ImMX HayyHbIX MPUHLUUIAX M  OKOJOTHYECKUX  Mpodiaemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISOIICH
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€CTECTBEHHOHAy4YHOW KapTHUHBl MHpA, POJIM XHMHM B TIO3HAHUU
SBJICHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS € KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTHUYECKH aHAJIM3UPOBaTh
XUMHAYECKYI0 HH(OpMaIMio, MOIYy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

3.3

3.4

ChopmupoBaHHOCTh yMEHHI COOMIOIATh TpaBUia SKOJIOTUYECKH
11erecoo0pa3Horo MOBENCHUS B OBITY M TPYAOBOH IEATCIEHOCTH B
LENSAX COXPAaHEHUs CBOETrO 3J0POBbs U OKPYXKAOLIEH MNpUpPOJHON
cpeasl

Oco3HaBaTh  OMacHOCTb  BO3JCWUCTBUA HAa JKUBBIE OpPraHU3Mbl
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens 11K, noscHsaTh

Ha IpuMepax crnocoObl YMEHBIIEHUS U NMPEAOTBpAILEHUs UX BPEIHOIO

BO3,I[€I>'ICTBI/I$I Ha OpraHu3Mm 4CJI0BCKa

3.5

CdhopMupoBaHHOCTB yMEHUHU MIPOBOJUTH BBIYHCIICHUS c
HCIIOIIb30BAHUEM IIOHATHS «MAaccoBas JOJSA BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NPHU XMMHYECKHUX PEaKIUAX, Macchl
BEIIECTBA WM 00bEMa Ta30B II0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WIM 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEaKIUH BEIECTB,
TETIOBOTrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPAHEHHs MacChl

BCHICCTB, MMPEBPALICHUA U COXPAaHCHHA SOHCPTIUU
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HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI OpFaHH‘IeCKOﬁ XUMHHU

11

1.2

[Ipenmer opraHMyeckol XHWMUU: €€ BO3HMKHOBCHHME, Pa3BUTHE M 3HAYCHHE B
MOJYYCHUU HOBBIX BEIIECTB U MaTepuaioB. Teopus CTPOCHHUS OPraHUYECKHUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CtpykrypHble (GOpMyIbl OpraHMYEeCKHX BellecTB. [ OMolOrHs, HU30MEpHs.
XUMUYECKask CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJUHAPHBIC U KPaTHBIE CBS3U.

[IpencraBienne o KraccuPpUKAIMM OPraHUICCKIX BEIICCTB

1.3

Homenknarypa opraHm4eckux COEAMHEHHUH (CHUCTEMAaTH4ecKas) U TpPUBHAJIbHBIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJOTHYECKUM psii. MeTaH U 3TaH — IpOCTEHIIne
NpPEICTaBUTENIN ANKaHOB: (U3MYECKHMEe U XHMHYECKHe CBOicTBa (peakuuu
3aMeIlIeHUs U TOPEHNUs), HaX0XKJICHUE B IPUPOJE, MOTyUYeHHE U IPUMEHEHNE

AJKEeHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUH psl. OTUIEH W NPONWIEH —
NpOCTEHIINe TPEACTaBUTENN aJKEHOB: (U3MYECKHe M XHMUYECKHE CBONCTBA
(peakuuyu  TUIPUPOBAHMS, TaJOTEHUPOBAHUS, TUApPATAIMH, OKHUCIEHUS H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

2.4

Anxaguensl: OyramueH-1,3 wu  wmerunOyraauen-1,3: cTpoeHue, BakHEWIIUE
XMMHYECKHe CBOWCTBa (peakuus mnosumMmepusanuu). IlodydyeHue CHHTETHYECKOTO
Kay4yKa U pe3UHbI

AJIKUHBI: COCTaB MU OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUN DA, ALETHICH —
NPOCTEUIINIA TpEeACTaBUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYeCKHe U
XUMHUYECKHE CBOMCTBa (peakUuy THAPUPOBAHUS, TajJOreHUpPOBAHUS, TMIpaTaluy,

TOpPEHMsI ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apensl. ben3oun: coctas, ctpoeHue, PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), MOJIyUeHHE W NpUMEHEeHHe. Toilyol: cocTas,
CTpoeHHe, (U3MYECKHe M XHMHUYECKHE CBOWCTBA (pEaklMy TajJOreHUPOBAHUS U
HUTPOBaHUs), MOJY4YeHHE M TNpUMEHEHHe. TOKCHYHOCTh apeHoB. ['eHeTmyeckas

CBsA3b MCXKAY YITICBOAOPOJaMH, ITPUHAIICIKAIIMMHA K Pa3JIMYHbIM KJIacCaM

2.6

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIii Ta3 M MOMYyTHBIE HEPTSIHBIE
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3.1

ra3sl. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaboTKu He(TH: IeperoHka,
KPEKUHT (TePMUYECKUM, KaTaTIUTUYECKHU), TUpoiau3. [IpomykTel mepepaboTKu
He(pTH, WX TNPHUMEHEHHE B TPOMBIILICHHOCTH W B ObITy. KaMmeHHBIH yroib u

MPOAYKTHI €To mepepaboTKu
Kucnoponcozaepixaiine opraHn4eckue COeANHEHUsI

IIpenenbHbple 0OJHOATOMHBIE CIIMPTHI. METaHOI U 3TAaHOJ: CTpOEHUE, (PU3NIECKUE U
XMMHUYECKHE CBOWCTBA (pEakLUU C aKTUBHBIMM METAJUIAMHU, ajOre€HOBOJOPOIaMH,
rOpeHue), IpUMEHEHHE. BonopoaHbple CBsI3M MEXAY MOJIEKYJIaMH CIIUPTOB.
JlelicTBre METaHOJIa M 3TAaHOJIa HA OPraHMU3M YelIOBEKa. MHOIOATOMHBIE CIIMPTHI.
OTWIEHITIMKOIb YW IJIMLIEPUH: CTpOeHHe, (PU3MYECKHEe U XHUMHUYECKHE CBOMHCTBA
(B3auMozielicTBUE €O IIEJOYHBIMM METAJUIAMM, KAuyeCTBEHHAas peakuus Ha
MHOroaToMHble cnupthl). JleiictBue Ha opraHu3M uenoBeka. I[IpuMeHeHue

TIMOCprHa U OTHJICHIJIMKOJIA

3.2

3.3

3.4

3.5

deHout: CTPOCHUC MOJICKYJIbI, (1)I/ISI/I‘I€CKI/Ie U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH

¢denona. [Ipumenenne geHona

Anpaerunpl ¥ KeTOHbl. DOpMasibIeTH I, aleTaabJIeTHI: CTPOCHHE, (U3HUYECKUE H
XUMUYECKHE CBOWCTBA (pEaKIMM OKHUCJICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC

peaxuun), noJy4eHrue U NpuMeHeHue

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHl. MypaBbHHAasT U yKCyCHas
KHCIIOTBI: CTPOEHUE, (PU3NYECKHEe U XMMHUYECKHE CBOICTBa (CBOICTBa, oOuiue s
KJ1acca KUCIIOT, peakius dTepupuKaiym), moaydeHue u npuMeHerne. CreapuHoBast
Y OJIEMHOBAs KUCJIOThI KakK MPeJICTaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak

COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE AeHCTBHE
CrnoxHble 3QUpPHl KaKk NPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIpPONU3 CIOXKHBIX
a¢upoB. XKupsl. I'maponus sxupos. Ilpumenenue xupoB. buonornyeckas posb

KUPOB

3.6

VYrneBonpl: cocraB, Kiaccu(uKamus yriaeBOAOB (MOHO-, TH- M TOJHCAXapHUIbI).
I'moko3a — mnpocredmuii MoOHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢du3nuecKkne U XMMHYECKHE CBOMCTBa (B3ammojeiicTBue ¢ ruapokcuaom memu(ll),
OKHCJIEHHE aMMHAYHBbIM PacTBOpoM okcuaa cepedpa(l), BocctaHoBieHue, OposkeHHe
TJIIOKO3bI), HAaxXOXJIEHWE B TMpPHUPOAE, TpUMEHEHHe, OuoJIoTHuYecKass poJb.
®orocuHTe3. PpyKkTo3a Kak H30Mep IIOKO3bl. Kpaxmanm u wmemnono3a Kak
npupoaHblie nonuMmepel. CTpoeHHMe Kpaxmaja M LEeUIIoNIo3bl. Pusznyeckue Hu

XUMHYECKHE CBOICTBA Kpaxmaina (TUIpOIN3, KaYeCTBEHHAs PeakIus C UOJA0M)

A3o0Tcoaeprkalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(oOTepHble OpraHWYeckue coequHeHus. dusznyeckue u

XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumepe ruuuHa). buonoruueckoe
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3HAa4YCHUEC aMHHOKUCJIOT. HGHTI/I,Z[BI

4.2

benku kak npupoIHbIE BHICOKOMOJIEKYJISIPHBIE COeIMHEHM. [IepBruyHas, BTOpu4Has
U TpEeTUYHas CTPYKTypa OenIKoB. XUMHUYECKHE CBOWCTBa OEJIKOB: THIPOJIU3,

ACHaTypalus, KAaHCCTBECHHBIC PCaKIIMU HA Oenku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OcHOBHbIE TIOHATHUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3aLUU, CPEIHSS MOJCKYJspHas
Macca. OCHOBHBIE METOIbl CHHTE€3a BBICOKOMOJICKYJSIPHBIX COCIUHEHUNH —

noJImMepu3alAa U NOJUKOHICHCAIIUA

5.2

OKCllepUMEHTAJIbHbIE ~ METOJbl  W3YYEHHUs BEIIECTB M UX IPEBpAIICHUIA:
O3HaKOMJIEHHE C 00pa3lamMH NPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcce,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

TeopeTnueckre OCHOBbI XUMHUHU

11

1.2

1.3

14

1.5

XvUMHYEeCKUN 371eMeHT. AToM. Sapo aToma, M30TOMBL. DJIEKTPOHHAs 000JIO0YKa.
DHepreTUueckue ypoBHH, MOAYPOBHH. ATOMHBIE OpOWTanu, S-, P-, O-37I€MEHTHL.
OcoOeHHOCTH pacIpeesieH!s] 3JIEKTPOHOB MO OpOMTaIsIM B aTOMax >JIEMEHTOB

NEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(PUTYpAILHsI aTOMOB

Ilepuoanueckuii 3akoH U Ilepuoanueckas cucrema XUMUYECKUX 3yemMeHTOB J[.U.
MenneneeBa. CBsi3p Tmepuoauueckoro 3akoHa u [lepuoanueckoil cHUCTEMBI
xuMuuyeckux aeMeHToB JI.JMI. MeHneneeBa ¢ COBpPEMEHHOW TEOpHEW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHMS CBONCTB XHUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX HWMH TPOCTBIX M CIOXKHBIX BEIIECTB IO TPYINaM U IepHoJaM.

3HaueHMe MNEPUOANYCCKOro 3aKOHa B Pa3BUTHUUN HAYKU

Crtpoenue BemecTBa. XUMHUYECKast CBSA3b. BUIIbI XUMHUYECKON CBsI3U (KOBAJICHTHASI
HENoJIsipHasl U MOJIApHasi, MOHHAs, MeTajuinyeckas). VIoOHbI: KaTHOHBI U aHUOHBIL.
MexanuzmMbl 00pa30BaHUSl KOBWIEHTHOM XHWMHYECKOM CBs3M (OOMEHHBIH U

JIOHOPHO-aKIENTOPHBINH). BomopoaHas cBs3b
BanienTHOCTB. DneKTpOOTpULIATENBLHOCTh. CTENEHb OKUCIECHUS

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHHS. 3aKOH ITOCTOSHCTBA
cocTaBa BeEIleCTBAa. THUIBl KPUCTAUIMUECKHUX PEIIETOK. 3aBHCHUMOCTh CBOMCTBa

BEIIECTB OT THIIA KPUCTAIITMYECKON pemérku. [loHsATHe 0 AUCIEepPCHBIX CHCTEMax.

50




HcrunHbIe U KOUIOMAHBIE pacTBOPLI. MaccoBast [0JIs BelecTBa B pacTBOpe

1.6

Knaccudukanus HeopraHuueckux coequHeHHd. HoMmeHKiaTypa HEOpraHMYEeCKHX

BCIICCTB

1.7

Xumnueckas peakuus. Kiaccupukanus XMuMHUUECKUX peaKkifii B HEOPraHUIECKON 1
OpraHMYECKON XMMHHU. 3aKOH COXPAHEHMsI MAcChl BEIIECTB, 3aKOH COXpPAHEHMS U

MMPEBpAIICHUA SHEPTIHUU ITPU XUMHUYCCKUX PCAKIIHUAX

1.8

1.9

1.10

1.11

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumble peakuuud. Xumudeckoe paBHoBecwe. DakTopbl, BIUSIOUIME Ha

cocTosiHue xumudeckoro pasHoBecus. [Ipunnun Jle [llarense

SHGKTpOJ'H/ITI/I‘leCKaSI Jucconuanus. CunpHple U ciaOble QJICKTPOJIUTEI. Cpeﬂa
BOAHBIX PACTBOPOB BCHICCTB: KHCJIAs, HeﬁTpa.]'IBHaﬂ, menoyHas. Peakiiuu MOHHOTO

oOMeHa

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKknuun

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. Ilonoxenne HemertaimioB B Ileprogumyeckol cucreMe XUMHUYECKHX
snementoB JI.M. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aTomMoB. Dusnueckue
CBOICTBa HEMETAIOB. AJIOTPOIMS HEMETAIIOB (Ha MpUMEpe KHUCIOpOAa, CEPHI,
dbocdopa u yriaeposa)

XUMHUECKHE CBOMCTBA BaXKHEMIIMX HEMeTalioB (TaJlOT€HOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHs)) M HX  COeAMHEHUN  (OKCHJOB,
KHCIIOPOJICO/ICPKAIINX ~ KUCJIOT, BOJOPOAHBIX  coeauHeHuil). IlpumeHenue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

2.3

2.4

Meramnsl.  Ilonoxenne MeramioB B Ilepmoandeckoil cucTEME XUMHUYECKHX
anemenTtoB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000J0UYEK
atomoB MetaiioB. OOmue Qusnueckue cBoiictBa MeTayuioB. CIIIaBbl METaUIOB.

DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIOB
XWMHUYECKHE CBOWCTBA BAXHEUITUX METAJUIOB (HATPUU, KAJIHM, KaJbIlMi, MarHUH,
QTIOMUHHMA, [MHK, XPOM, JK€Ie30, MeAb) M HuX coeauHeHuil. OOmmue crmocoObl

MOJIY4YCHHA MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJJIOB B 6LITy N TCXHUKC

2.5

I'emeTmueckas CBSI3b HCOPraHNM4YCCKUX BCIICCTB, MPHUHAMICKAIIUX K Pa3IMdYHbBIM

Kj1acCaM

3.1

XUMHS U )KU3Hb

Ponp xuMum B OO0ECHEUEHUH OKOJOTHYECKON, JHEPreTUYECKOW | MHUIIECBOMI
0€30MacHOCTH, PAa3BUTUH MEIUIMHBL. [lOHSATHE O HAyYHBIX METOAAaX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKuHﬁ
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[IpencraBnenns 00 OOMMX HAYYHBIX NPUHIMIAX MPOMBIIUICHHOTO TMOJXY4YEHUS

BOKHEHIIMX BENIECTB. YeTOBEeK B MHpE BEIIECTB M MATEPUATIOB: BAXKHEHIIUE

3.2 CTPOUTEIbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacKd, CTEKIIO,
KepaMuKa, MaTepuanbl JJs SJICKTPOHUKH, HAHOMATEpUANbl, OpPraHUYECKHE U
MUHEpaJIbHbIC YI00peHUs
XuMHUSIT M 3]0pOBbE 4YEJOBEKA: IMpaBHJa HCIOJIb30BaHUSA JIEKAPCTBEHHBIX

3.3 npenapaToB, MpaBuiia 0€30MaCHOTO MCIOIb30BAHUS MPENapaToB OBITOBON XUMHU B

HOBCGHH@BHOﬁ KHU3HHU
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
* Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AximonepHoe o6miectBo «M3marensctBo «lIpocBenienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET Bu6muorexa ITOK https:/m.edsoo.ru/7f41837¢
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