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Pabouast mporpaMMa 1mo XMMUU Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHUS
pa3zpaborana Ha ocHOBe @exaepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0
oOpaszoBanuu B Poccuiickoit ®denepaiiun», TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS
dbenepabHON 00pa30BaTEIBLHON MPOTPAMMBI  CPETHETO 00Iero oOpa3oBaHUS
(®OIT COO), npencrapieHHbix B DenepaabHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctangapte COQO, ¢ yuérom Konueniuu npemnojjaBanus yueoOHOTo
npeaMmera  «XHMHS» B 00pa3oBaTesbHbIX oprannzanusax Poccuiickoit ®enepanyu,
pealM3yIONX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, W OCHOBHBIX ITOJIOKCHHI
«Ctparerun pas3BuTus Bocnutanuss B Poccuiickoit denepanuu Ha nepuon ao 2025
roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIXOJ0B K pa3paboTKe MporpamMMbl MO XUMHUH, K OMPEIEICHUIO0 O0IIeH
CTpaTeruu OOy4YeHHs, BOCIIUTAHUSA M PA3BUTHUS OOYYAIOIIUXCS CPEACTBAMU Y4eOHOIO
npenmera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuentyainbHple mojiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH —IICJICH,
COJICp)KaHMsI, PE3yJbTaTOB o0O0ydeHus ¢ TpeOOBaHMI K YPOBHIO IOJTOTOBKH
BBITTYCKHUKOB.

B COOTBETCTBMM ¢ JaHHBIMH IOJIOKCHHUSIMH IIporpamMma I1mo XuMuu (0a3oBbIH
YPOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

yCTaHaBIWBaeT o0s3aTenbHOe (MHBApUAHTHOE) MPEAMETHOE  COJCpIKaHUE,
OTpesieIisieT KOJTUYECTBEHHbIE U KAaYECTBEHHBIE €r0 XapaKTePUCTUKU Ha KaXKJIOM JTarie
U3Y4YCHUS MpPEaMeTa, MPEeayCMaTPUBAET MPUHIUIBI CTPYKTYPUPOBAHUS CONCPKAHUSI U
pacrpeneneHus ero mo Kjaccam, OCHOBHBIM pa3jeiaM U TeMaM Kypca,

naéT MpUMEpPHOE pachpeaesieHne y4eOHBIX YacoB IO TEMAaTHYECKHM paseliaMm,
pPEKOMEHIyeT TMPUMEPHYIO TOCJIECO0BATEILHOCTh HM3YUCHUsI OTIEIbHBIX TEM Kypca
C YU€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKK Y4eOHOTrO Tpolecca,
BO3pacTHBIX ocoOeHHOoCTeH oOyuatomuxcst 10—11 kmaccos;

Ta€T METOJAMYECKYI0 HHTEPHpETAIMio IIeJie M3ydeHHs] TMpeaMeTa Ha ypOBHE
COBPEMEHHBIX IIPUOPUTETOB B  CHCTEME CpeaHero oOmiero  oOpa3oBaHuS,
COZIEPIKATEIIbHON XapaKTePUCTUKH TUTAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHONW MPOrpaMMbl  CPeIHEro o0Imero o0pa3oBaHUs  (JIMYHOCTHBIX,
METaNpeaIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  Y4eOHO-ITO3HABATEIbHOMN
JeATEIbHOCTH O0Yy4Yarolerocss 1O OCBOCHHUIO colepkaHus mpenMera. [lo Bcem
Ha3BaHHBIM TIO3HUIMSIM B TIPOTpaMME 110 XHMHH COOJIIOJICHA TPEEMCTBEHHOCTH
c (denepampbHOil pabodeil MpoOrpaMMoO OCHOBHOTO OOIIEro oOpa3oBaHUS 1O XHMHUU
(mst 8-9 KimaccoB 00pa30BaTENIbHBIX OpPraHU3alHid, 0a30BbIi YPOBCHBD).

Xumuyeckoe oOpa3oBaHHE, MOJYy4aeMOE€ BBITYCKHHUKaMU OOIIe00pa3oBaTeIbHOMN
OpraHM3aIliy, SBISETCS HEOThEMIIEMOH YacThi0 WX 00pa3oBaHHOCTH. OHO CITY)KHT
3aBEpIIAIONIMM J3TalloOM peai3aliil Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIHUX IIEJIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHUAI.

OTH LIEHHOCTH KacaloTCd IIO3HAHUS 3aKOHOB IIPUPOIHI, (bOpMI/IpOBaHI/ISI
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MHUPOBO33pEHUs] MOOHIEHl  KyIbTypbl  YeJlOBEKa, a  TakkKe  OKOJOTHYECKH
O00OCHOBAHHOI'0 OTHOILIEHHSI K CBOEMY 3/I0POBbI0 M MPUPOAHOW cpene. Peanmsyercs
XUMHUYECKOe 00pa3zoBaHUE OOYYAIOIIMXCSl HAa YPOBHE CpeaHero oOIero oOpa3oBaHUs
CpeACTBaMH  y4eOHOro mpeaMeTa «XUMHA», COAEpKaHHE M IMOCTPOCHHE KOTOPOTO
OTIPEJIEJICHBI B IPOrpaMMe [0 XUMUU € YUETOM CHEeU(PUKH HAyKH XUMUH, €€ 3HAUYCHUS
B MO3HAHUU MPUPOJIbI U B MATEPUATBLHOM KU3HU OOIIECTBA, a Takke C Y4ETOM
o0mMX I1ele | NPUHIMIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmiero oopazoBanusi B Poccuiickoit ®denepanuu. Tak, Hanmpumep, Mpu
dbopMuUpOBaHUM COlep)KaHUs TpeaMeTa «XUMHs YYTE€HbI CICIYIOIIHE MOJIOKEHUS O
cnenupuKke ¥ 3HAYECHUU HAYKU XUMHUH.

XUMHSL KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl poJib
B COBPEMEHHOM IIMBWIM3ALMHU, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHAILHOTO HAYYHOTO MBILIUICHUS, B CO3/ITaHUE
LEJIOCTHOTO TMPEJICTaBICHUS 00 OKPYXAIOIEM MHpE KaK O E€JUHCTBE MPUPOAbI U
YeJI0BeKa, KOTOpoe (OPMUPYETCS] B XMMUU Ha OCHOBE TMOHMMAaHHUS BELIECTBEHHOI'O
COCTaBa OKPYXKAIOILETO MUPA, OCO3HAHUS B3aMMOCBS3U MEXAY CTPOCHUEM BEILECTB, UX
CBOMCTBAaMHU U BO3MOXHBIMH 00JIaCTSIMU TPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUs CTaja
HEOTHhEMJIEMO YacTbl0O MHPOBOH KyJIbTYPbl, HEOOXOAMMBIM YCIOBHUEM YCIEIIHOIO
Tpyda M JKU3HM KaxXaoro ujeHa ooOmectBa. CoBpeMeHHas XuMHS KaKk Hayka
CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HAIpaBJIeHA Ha PEIICHHE TJI00AIbHBIX
npo6JieM YCTOWYUBOTO Pa3BUTHUS YEIOBEUECTBA — ChIPHEBOI, IHEPreTUYECKOM, TUILIEBO,
HKOJIOTUYECKON O€30MaCHOCTH U OXPaHBbI 3/10POBBSI.

B cooTBeTcTBUU C OOIMKUMHU HENISIMUA U IPUHIIUIIAMUA CPETHETO 00111eT0 00pa3oBaHUs
coneprkanue mpeamera «Xumusi» (10-11 kmaccel, 0a30BBI ypOBEHb H3y4YCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY O0y4arouiuxcs,
HEOOXOIUMYI0O MM JJisi BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOrO
BKJIFOUEHHS B JKM3Hb COLIMYMA, MPOJOJKEHHs] 0Opa3OBaHMS B PA3IMYHBIX OOJACTSX,
HE CBSI3aHHBIX HEMIOCPEIACTBEHHO C XUMMEM.

CocTaBasiolMMHy npeaMeTa « XUuMHUsH ABISI0TCA 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OO01Ias 1 HeopraHuyeckass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJI€p)KaHUs
KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTeMa 3HAaHUN MO HEOPTaHUYECKOU
XUMHUU (C BKJIIOYCHHEM 3HAHUH U3 OOMEH XWMHUM) W OPraHWu4YeCKOH XHMHHU.
@dopMupoOBaHUE AAHHOW CHUCTEMbl 3HAHUN NpU H3YYEHUU TMpeAMeTa O00ecreyuBaeT
BO3MOXHOCTb PAaCCMOTPEHMSI BCEIrO MHOTO00pa3usi BEUIECTB HA OCHOBE OOIMX MOHSTHH,
3aKOHOB U TEOPUN XUMUHU.

CtpykTypa copaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas wu
HeopraHuveckas XuMus» chopMHpPOBaHa B IPOTPaMMe MO XMMHUHU HA OCHOBE CUCTEMHOT'0
nojaxofa K M3y4eHUI0 ydyeOHOro wmarepuana M OOYCIIOBI€HA HCTOPUYECKU
OOOCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMPEACIEHHBIX TEOPETUUYECKUX YpOBHsX. Tak,
B KypCc€ OpPraHMYE€CKOM XHMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOMN
TEOPUH CTPOCHUS OPraHUYECKUX COCIMHEHUN, a TAKXKE HA YPOBHE CTEPEOXUMUYECKUX U
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AJIEKTPOHHBIX MPEICTABICHUN O CTpOeHHUH BemecTB. CBeeHns 00 n3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIVIEBOJOPOJOB JO CJOXKHBIX OMOJOTUYECKH
aKTUBHBIX cOoeAuHeHuH. B Kypce opraHmyeckod XHMMHUM TMOJIY4YalOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI MEpPBOHAYATLHBIC
MPEICTABICHUS. O XHUMHUYECKOM CBS3M, KJIAaCCU(UKAIIMOHHBIX MpU3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOWMCTB BEIIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKIIUH.

[Tomr HOBBEIM yriaoM 3peHHS B TpeaAMeTe «XUMHs» 0a30BOrO  ypOBHSA
paccMaTpUBaeTCsi HM3Y4YEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHUs
TEOPETUYECKU MaTeprall U (HaKTOJOTUYECKHUE CBEIACHUS O BEIIECTBAX M XUMUYECKON
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 Heopranndeckasi XuMHus»» 00y4JaroluMes
MPEAOCTABIISIETCS. BO3MOXHOCTh  OCO3HATh 3HAYCHHE MEPUOJMYECKOTO  3aKOHA
C OOIIETEOPETUUECKUX U METOJOJOTHUECKUX MO3UIUN, TIIyOKE MOHATh UCTOPUYECKOE
u3MeHeHne (QYHKIHMA JTOr0 3akoHa — OT oOoOmaromed 10 OOBICHSAIOMEH W
MIPOTHO3UPYIOIIEH.

Enunasg cucremMa 3HaHMM O BaXHEWIIMX BEMIECTBAX, HMX COCTABE, CTPOECHUH,
CBOMCTBaX W NPUMEHEHUHU, a TaKXKe€ O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpoTekaHus gomoiaseTcs B kKypcax 10 m 11 kiaccoB aieMeHTaMu
COJIEpKaHUsl, UMEIOINMHU KYJIbTYPOJOTHUECKUM U MPUKJIATHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHUMAHHIO B3aMMOCBSI3M XMMHU C IPYTUMH HayKaMU, PACKpPbIBAIOT €&
pOJIb B TO3HABATENBHOW W MPAKTUYECKOW AESTEIHHOCTU YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUECKUX
NPWIOKEHU XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO
U JJUYHOCTHO 3HAYMMBIX MPoOJeMax, CBA3aHHBIX C XUMHEH, KPUTUUECKHA OCMBICIUBATH
uH(OPMAITUIO U IPUMEHSITH €€ JJI TOTIOTHEHUSI 3HAHUM, PEIICHHS] HHTEIUICKTYalIbHbBIX
U DKCHEPUMEHTAJIbHBIX HCCIEAOBATEIbCKUX 3aJad. B 1enoM cojaepkaHue y4eOHOTO
npenMera «XuMUs» JAaHHOTO YpPOBHSA H3Y4YEHUS OPHUEHTHUPOBAHO Ha (HOPMHUPOBAHHE
y 00y4aromuxcsi MUPOBO33PEHUECKOM OCHOBBI I MOHUMaHUA (HUIocODCKUX HIEH,
TaKUX KakK. MaTepuajibHO€ €JIWHCTBO HEOPraHMYECKOr0 M OpPraHWYecKoro Mupa,
OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTaBOM M CTPOCHHEM, I103HABAEMOCTH
MPUPOJHBIX SABJICHUN MYyTEM DKCIIEPUMEHTA U PEIICHUs] MPOTUBOPEUUN MEXKy HOBBIMU
dbakTaMu ¥ TEOPETHMUYECKUMHU MPEANOChUIKAMH, OCO3HAHWE POJU XMMHUHU B PEIICHUU
AKOJIOTUYECKUX TPOoO0IeM, a Takxke MpodiieM COCPEeKECHHUSI dHEPreTHUECKHUX PECYpPCOB,
CBIPbsI, CO3/IaHUsI HOBBIX TEXHOJOTHM U MaTepUasoB.

B nnaHe pemienus 3aad BOCHHUTAHUS, Pa3BUTHUS M COLMATM3AIIMU OOYUArOITUXCS
MPUHATHIC TPOTPAMMOM IO XUMHU MOJIXO0/IbI K OIIPEACIICHUIO COIEPKAHUS ¥ TIOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUH,
UMEIOIIMX 0a30BOE 3HAUCHUE JIJISl PA3JIMYHBIX BUJIOB JICSITEILHOCTHU: PEIICHUS MPOOJIEM,
MOWCKA, aHaJIM3a U 00pabOTKN MH(POPMAIIHH, HEOOXOIUMBIX ISl PUOOPETEHUS OTBITA
MIPAKTUYECKOM W HCCIIENOBATEIbCKON JEITENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO
B MTO3HAHUM XUMUHU.

B mpakTtuke npenojiaBaHusi XMMUM Kak Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus
Tak ¥ Ha YPOBHE CpeIHEro 00Iero ooOpa3oBaHusl, MPU OMPENEICHUN COACPKATEITHHON
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XapaKTEPUCTUKU €€ H3y4eHUs NpeAMETa HaIpaBICHHEM IMEPBOCTENEHHOU
3HAYMMOCTHU TPAJUIMOHHO MpU3HAETCA (POPMUPOBAHHE OCHOB XMMHMUYECKOW HAYKU Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUYECKON JIEITEIbHOCTH YeNIOBeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C METOIWYECKOW TOYKH 3PEHUS TaKOU
MOAXOA K OMPEAEIICHUIO LIEJIE U3YUYECHUS MTPEAMETA SBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUSI TJIABHBIMHU 1IEJISIMU U3YUCHUS TIpEeAMETa « X UMHUSI»
Ha 0a30BoM ypoBHe (10-11 ki1.) SBIISIOTCS:

dbopMUpOBaHHE CUCTEMBI XMMHUUYECKMX 3HAHUN KaK BaKHEUIEH COCTABIIIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE MMOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUH XWUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H

NOHMMAHUE  CYIIHOCTH  JIOCTYIHBIX  O0OOIIEHUH  MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMIICHUE C HCTOPHUEN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMUpoBaHUE W pa3BUTHE MPEJACTABICHUH O HAYYHBIX METOJax I[O3HAHUSA
BEIIECTB W XHUMHYECKUX pEaKIUi, HEOOXOAUMBIX [Jii MPUOOPETEHUS] YMEHUU
OpPUEHTHUPOBATHCS B MUPE BEILIECTB U XMMUYECKUX SIBIICHUM, UMEIOIIIUX MECTO B IIPUPO/IE,
B MPAKTUYECKOW W TTOBCETHEBHOMW JKU3HH,

pa3BUTHE YMEHUW U CMOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM H
OOBSACHEHUEM XHUMHYECKOTO0 HSKCIEPUMEHTa, COOJIIOJACHUEM TMpaBWil OE€30MacCHOro
oOpalreHus ¢ BEIIeCTBAMH.

Hapsany c stum coaepkaTenbHash XapakKTEPUCTHUKA ILEJIEeH W 33Ja4 H3Yy4CHUS
npeaMeTa B IporpaMMe MO XMMHUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH IIPUOPUTETAMU B CHUCTEME cpeaHero ooiero ooOpazoBanus. CerojHs
B MpEnojaBaHUM XUMHUHU B OOJIBbIIEH CTENEeHU OTAAETCS MPEANOYTEeHHUE MPAKTHYECKOMN
KOMIIOHEHTE COJACPKaHUs OOYy4YEeHHS], OPUEHTUPOBAHHOW Ha MOJATOTOBKY BBIMYCKHUKA
ororieoOpa3oBaTeILHON  OpraHW3alldy, BIAJCIONIETO0 HE Ha0oOpoM 3HaHWH, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM W yMEHHSIMU aKTUBHOTO
MOJIYYEHUS 3HAHUW U IPUMEHEHUS WX B PEAbHOU JKU3HU ISl PEIICHUS] TPAKTUUYECKUX
3a/1ay.

B oroli cBs3M mpu u3ydeHUH MpeaMera «XUMHS» JTOMHUHHMPYIONIEe 3HAUYECHUE
puOOpETaIOT TaKUE 1IEJIA U 33]]a4H, KaK:

ajanTanus OOydJaroIIUXCs K YCJIOBHSIM JIMHAMUYHO pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHITUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUSAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMECHEHHUEM;

(GopMupoBaHUEe Y 00yJarOIINXCs KIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIIHMT),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJISI PA3IMYHBIX BHUJIOB JICSITEIBHOCTH. PEIICHUS
npoOjieM, TOWCKa, aHamu3a W o0paboTku  uHOpManuu, HEOOXOAUMBIX
JUTSI TIPUOOPETEHUS ONBITA IEATEILHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B TTO3HAHUU
XUMHM, a TakXe IS OLEHKH C TO3WIUMA SKOJOTMYECKOM Oe30MacHOCTH XapakTepa

BIIMAHWA BCIHICCTB MW XHMHWYCCKHUX IIPOHECCCOB Ha OpraHu3M 4YCJIOBCKa M
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IPUPOTHYIO CPeny;

pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, WHTCIUICKTYaJbHBIX U TBOPUYECKUX
CHOCOOHOCTEHM 00YyYaroImuXCcsi: CHOCOOHOCTH CaMOCTOATEIbHO MPHOOpETaTh HOBBIE
3HAHUS 1O XMMHH B COOTBETCTBHHM C JKHU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BAThH
COBpeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKA U aHANTN3a y4eOHOU 1 HAy49HO -
HOMYJIAPHON MH(DOPMALIMA XUMHUYECKOTO COIEPIKAHNUS;

dopMUpoBaHUE U pa3BUTHE y OOYYAIOUIMXCSA ACCOLUMATHBHOTO M JIOTHYECKOIO
MBIIUICHNS, HaOII0JaTebHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, MPHU IUTAHUPOBAHWU U TIPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,

BOCIIUTaHUE Y 00yJarOMIMXCsl yOKIEHHOCTH B TYMAHUCTHYECKON HAIPABICHHOCTH
XUMHH, €€ BOXHOW pOJIM B PpEHICHHH TJI00AIBHBIX MPOOJIEM palloHaIBHOTO
IPUPOJIOTIONH30BAHMSI, TIOMOJHEHHUS JHEPreTUYECKUX PECYpPCOB W COXpaHEHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOILIEHUS
K TNpPUPOAE M CBOEMY 3/I0POBbIO, a TaKXKe MNPUOOPETEHMsI ONbITa HCIOIb30BaHUS
TIOJIYYCHHBIX 3HAHWU I TPUHSTHS TPAMOTHBIX PEUICHUH B CHTYAIUAX, CBS3aHHBIX
C XUMHYECKUMU SIBJICHUSMH.

lHemn w 3amaunl  W3ydeHUs TMpeAMeTa «XUMHUS» MOIYYWIH TMOAPOOHYIO
METOJUYECKYI0 HHTepHperanuio B pasnaene «llmaHupyembie pe3yiabTaThl OCBOCHUS
IpOTrpaMMBbI TI0O XUMHUWY, Omarogaps yeMy oOecrnedeHo 4€TKOE IMPEICTaBICHHE O TOM,
KaKue 3HaHUS W YMEHUS MMEIOT MPSMOE OTHOIIEHHWE K pealn3allid KOHKPETHOU
LEJIH.

B yueOGHOM mutane cpegHero obiiero oOpa3oBaHHs MpeAMET «XUMHsD» 0a30BOTO
YPOBHS BXOAUT B COCTAB NMPEAMETHOM 001acTu « EcTeCTBEHHO-HAaYUHbIE PEAMETHI».

OO6miee 4yMcIO YacoB, PEKOMEHIOBAHHBIX [JIsi M3Y4YEeHHS XUMHH — 68 dYacos:
B 10 ximacce — 34 yaca (1 gyac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Hefiedio).

1 OcHoBa paboueii | Pabouas  mporpamma  COOTBETCTBYET  (peaepaibHOMY
IPOrpPaMMBbI roCyapCTBEHHOMY CTaHAapTy CpeaHero o01iero
oOpa3oBaHusl ,CcOCTaBlieHa Ha OCHOBE (henepanbHON pabouei
MIPOTPaMMBI TIO TPEAMETY «XUMHUW» : SBISICTCS COCTABHOM
4acThl0O OCHOBHOW 00pa3oBaTeNbHON MPOTPAMMBI CPETHETO
obmero oopaszoanus MbBOVY «Illkoma Ne109»

2 10 xnacc 34 yaca
3 11 xmacc 34 yaca
Bcero 68 yacoB
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Conep:kanue o0yuyeHHst

10 KJIACC

Teopernyeckne OCHOBbI OPraHUYECKOM XUMHUH

[Ipenmer opraHMYecKOW XHMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYECHUE
B TNOJYYCHUM HOBBIX BEUIECTB W MATEPUANIOB. Te€OpUs CTPOEHUS OPraHUYECKHUX
coequHenuii A.M. byrtnepoBa, €€ ocHoBHble TOJIOKEHUS. CTPYKTypHBIE (DOPMYIIbI
OpraHMYEeCcKuX BeHlecTB. ['omonorus, n3oMepus. XMMHUECKas CBSI3b B OPraHUYECKUX
COECIMHEHUSAX — OIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccuPuKaluu OpraHMYecKux BemiecTB. HomeHkiatypa
OpPraHMYeCKUX CoeIuHeHHH (cucTeMaTnyeckas) U TPUBHAIbHBIC Ha3BaHUS BAKHEUIIMX
MPEICTABUTEIIEH KIIACCOB OPraHUYECKUX BEILIECTB.

JKcrepuMeHTAIbHbIE METObl H3YUYeHHs BellleCTB M UX MpeBpalleHui

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHNYeCKUX BEILIECTB U MaTeprallaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJI OPraHMYECKUX BEIECTB, HAOJIOJEHWE U OMNHCAHUE
JIEMOHCTPALIMOHHBIX OTIBITOB M0 MPEBPAIIEHUIO0 OPTAHUYECKUX BEIIECTB MMPU HArPEBAHUU
(mnaBneHue, OOYrIIMBaHUE U TOPCHUE).

Yriesonopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psAll. MeTaH U 3TaH — MPOCTEUIINE
NPEJCTaBUTEIIN AIKAHOB. (PU3MUYECKUE U XUMUYECKHE CBOMCTBA (peakiuy 3aMeIICHUS 1
TOPCHHS ), HAXOXKJICHUE B MIPUPOJIE, MOJTYICHUE U IPUMCHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHMYECKUH pAA. OTWIEH W NPONUICH —
NPOCTEHINNE TPEACTABUTEIIN AIKCHOB: (PU3MUECKUE M XMMHUYCCKHE CBOMCTBA (peakIuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpATAlMKM, OKHUCICHUS U TOJUMEpHU3aIun),
MOJY4YCHUE U IPUMEHEHUE.

Ankamuensl. OyraameH-1,3 u wMetunOyragueH-1,3. cTpoeHue, BaKHEHIIIHE
XUMHYECKHEe CBOMCTBa (peakuus mnoymMmepu3anuu). [lomydeHne CHHTETHYECKOTO

Kay4dyKa W pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHUECKUN psl. ALIETHIEH —
NPOCTEHIINI MPEACTAaBUTENb AJKUHOB. COCTaB, CTpOEHUE, (PU3NYECKHE U XUMUYECKUE
cBolicTBa  (peakuuu THAPUPOBAHUS,  TaJOTCHUPOBAHUS, THIPATAIMH,TOPCHUS),
MIOJIyYEHNE U IPUMEHEHNE.

Apenbl. BeH3oi. cocTtaB, cTpoeHue, (pHU3MUECKHEe W XUMHYECKHE CBOMCTBA (peakiuu
rajJOreHUPOBaHKsT M HUTPOBAHUS), TMOJNYYCHUE W TMPUMEHEHHe. 1oayon: cocmas,
cmpoenue, @uzuyeckue u xumuueckue ceoticmea (peakyuu eanoceHUposamusi U
HUMPOBAHUL), noayuenue u npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHUecKas CBS3b
MEXIY yriI€BOAOPOIaMH, MPUHAIIICKANUMH K PA3JINYHBIM KJIaccaM.

[IpupoaHbie UCTOUHUKHU YIIeBOAOPOAOB. [IpuponHbiil ra3 u nonyrHble HeQTAHbBIE
ra3el. HedTh 1 e€ npoucxoxaenue. CriocoObl nepepadoTKu HEPTHU: MEPEroHKa, KPeKUHT
(TepMuyecKuil, KartaauTHueckui), nuponus. llpomnykTsl mnepepaboTku HePTH, UX
NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBI yrojabr M HPOIYKTHI €ro
nepepadoTKu.
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JKCIepUMEHTAJbHbIE METObI H3yYeHHs BelleCTB U UX MpeBpaleHuii

O3HakomJIeHHE ¢ 00pa3ilaMu TIaCTMACC, KaydyKOB U pe3uHbl, KoJeKkuuu «Hed oy
U «YToib», MOJEIUPOBAHHE MOJIEKYJ YIJIEBOJIOPOJOB M TaJOr€HONPOU3BOIHBIX,
MPOBEJICHNE MPAKTUYECKOH padoThI: TOJy4EeHHUE dTUJICHA U U3YUYE€HHUE €r0 CBOMCTB.

PacuérHble 3agaun

BbrarcieHus o ypaBHEHHIO XUMUYECKOW peakinuu (Macchl, 00bEMa, KOJIMIeCTBA
HUCXOJIHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMu IO U3BECTHBIM Macce, O00BEMY,
KOJINYECTBY OJHOTO M3 UCXOHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIHH ).

Kuciaopoacoaepaxamue opraHu4eckKue coeJMHeHUs

[IpenenbHbIE OTHOATOMHBIE CIMPTHL. METaHO U ATAHOJ: CTPOEHUE, (PU3NUECKUE U
XAMHUYECKUE CBOWCTBAa (peakIiMM C aKTUBHBIMH METAJUIAMH, TaJIOT€HOBOAOPOIAMH,
rOpeHue), IpuMeHeHrne. BogopoaHbie CBS3M MEXIy MOJIGKYJIaMH CHHUPTOB. JleficTBue
METAHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbl€ COUPTHI. DTHIICHIJIMKOJb U TJIHMIEPUH: CTpOEHUE, (Pu3ndyeckue u
XAMHYECKUE CBOWMCTBA (B3aMMOJCHCTBHE CO IICIIOYHBIMH METAUIAMU, KAa4eCTBEHHAS
peaknus Ha MHOTOATOMHBIC CITUPTHI). JleficTBre Ha opraHu3M 4desjoBeka. [IpuMeHeHme
TJIMLEPUHA U DTUIIEHTJIAKOJIS.

®DeHo: CTPOEHUE MOJIEKYJIbl, (U3NYECKNE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTh
dbenona. Ilpumenenue genona.

Anbaerunipl u kemowusi. DopMalberuj, aleTaIbIETUA; CTPOEHUE, PU3NYECKHE U
XAMUYECKUE CBOMCTBa (pEakIMU OKHCICHUS W BOCCTAHOBIICHHS, Ka4CCTBCHHBIC
peaxkuuu), NoJIy4eHHe U NPUMEHEHHE.

Ayemon: cmpoenue, usuueckue u xumuieckue ceoucmea (peakyuu OKUCIeHUs u
80CCMAHOBNIEHUS), NOTIYYEHUe U NPUMEHEHUe.

OnHOOCHOBHBIE MpeebHbIE KapOOHOBBIE KHCIOTh. MypaBbuMHAs MU YKCyCHas
KUCJIOTBI. CTPOCHHE, (PU3NYECKUE M XUMUYIESCKIE CBOMCTBA (CBOMCTBA, 00IIUE IS Klacca
KHCIIOT, peakuus OJTepupuKaluM), MoJydyeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAsl KUCJIOTHI KaK MPEJACTABUTEINN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak coyu
BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeCTBHE.

CrnoxxHble 3(QUpbl KaKk TPOU3BOAHbIE KAPOOHOBBIX KHCJOT. ['MIpPOIU3 CIOMKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. buongornyeckas poiib KUpPOB.

VYTIeBoAbl: COCTaB, KJIACCU(PUKAIMS YIIICBOAOB (MOHO-, TU- W MOJUCAXapUIbI).
['moko03a — npocTeluii MOHOCAaXapu: 0COOEHHOCTH CTPOCHUSI MOJIEKYJIIbI, (PU3HYECKHE
U XUMHYecKue cBoiicTBa (B3ammopeiictBue ¢ ruapokcugom Meau(ll), oxucienwme
aMMHUAYHBIM pacTBOpoM okcujaa cepebpa(l), BoccTtaHoBieHHE, OpOXKEHUE TIIFOKO3bI),
HaxXOXKJEHUE B MpHUpOJE, MpUMEHeHue, Ouonornueckas poib. dorocunTe3. Opykrosa
KaK M30MEDP IIIIOKO3BI.

Caxaposza — npedcmasumens oucaxapuoos, cUOpoJiu3, HaAxoNcoeHue 8 npupooe u
npuMeHeHue.

Kpaxman w nemmosio3a kKak npupoaHble noiaumepsl. CTpoeHue Kpaxmana H
LEJUTI0JI03bl. PU3HUYECKUE U XUMUYECKHE CBOKMCTBA KpaxMasa (TUApPOJIN3, KaueCTBEHHAs
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peaKIus ¢ UOJI0M).

JKcnepUMeHTATbHbIE METOIbI H3yYeHHsI BeleCTB M MX MpeBpanieHHii

[IpoBenenue, HAOMIONCHUE W OIMUCAHUE JCMOHCTPAIIMOHHBIX OIBITOB. TOPCHUE
CIIMPTOB, KAUECCTBCHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCIICHUE STAHOJIA OKCHIOM
meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICHCTBUE TJIMIICPUHA C THAPOKCHIOM
menu(ll)), anpmerumoB (OkucIeHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcupom  memu(ll), B3amMopeicTBHE Kpaxmajla €  HOJIOM), IIPOBEIACHHC
MPAaKTHYECKON pabOThI: CBOMCTBA PacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHble 3agaun

BbrarciieHus o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJHOTO BEIIECTBA WM TMPOJAYKTAa pEaKIWH 110 W3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOI'0 M3 MCXOMHBIX BEIICCTB HIIM IIPOAYKTOB PEAKIHH).

A30TcCo/iep:Kale OpranHnyecKkne coeInHeHust
Amunsl. Memunamun u anunun. cocmas, cmpoenue, Qusuyeckue u XumuyeckKue
ceoticmea (eopenue, 83auMooeticmsue ¢ 000U U KUCIOMAMU).

AMHHOKHCIIOTBI Kak aM(OTepHbIe OpraHuyeckue coequHeHus. Pusznueckue u
XHUMHYECKUE CBOMCTBA aMHHOKHUCIIOT (Ha pUMepe TIIMIMHA). bruojornyeckoe 3HaueHHE
aMUHOKHUCHOT. [lenTupr.

benkm kak TpUpOAHBIE BBICOKOMOJEKYJISpPHbIE coenuHeHus. llepBuuHasd,
BTOpUYHAs U TPETUYHAS CTPYKTypa O€NKOB. XUMHUYECKUE CBOMCTBA OEJIKOB. TUIPOIIN3,
JieHaTypalus, KaueCTBEHHbIE PEaKIIMK Ha OCJIKH.

IKCNepUMEeHTAJIbHbIE METOAbI U3Y4YeHHUs BelleCTB U UX MpPeBpalleHuil
HaGmronenne u omnucaHue IEMOHCTPAIIMOHHBIX OIMBITOB. JeHATypauus OelKoB
IIPY HArpEBaHUU, I[BETHBIE PEAKIINK OCITKOB.

BrbicokoMoJIeKyJISIPHBIE COeTMHEHUS

OCHOBHbIC TOHSTUS XHUMHUHU BBICOKOMOJEKYJISIPHBIX COCAMHEHUM. MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3ALINY, CPETHSSI MOJICKYJIIpHAs Macca.
OCHOBHBIE METOJbI CUHTE3a BBICOKOMOJICKYJIIPHBIX COCIUHEHUN — TOJIUMEPU3AIUS U
MOJIMKOHAEHCAlIUS.

IThacmmaccor  (nonusmunen, nNOIUNPONULEH, NOJUSUHUIXIIOPUO, NOTUCTIUPOTL).
Hamypanonviti u  cunmemuueckue rayuyku (0ymaouenoswviti, Xi0ponpeHosvill u
uzonpernoswitl). Bonokna: namypanvnvie (xaonok, wepcmo, wéiK), UCKYCCMECHHbIe
(ayemammnoe sonokno, 6uckosa), cunmemuueckue (Kanpou u 1a6cam).

JKCIEePUMEHTAIbHbIE METOAbI H3y4YeHNsl BelleCTB M UX MpeBpallleHuH

O3zHakomiieHHEe ¢ 00pa3IaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,

Kay4yKOB.

MexnpeaMeTHbIe CBA3H
Peanuzanus MeXNpeaMETHBIX CBA3CH NPU HU3YYEHUHM OPraHUYECKOM XUMHUU
B 10 Kytacce ocyliecTBIIIETCS. UEpPE3 UCIIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAaYUHBIX
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NOHSATUHM, TaK M TIOHSATHUH, SBJISIOMIUXCS CUCTEMHBIMU JJISl OTICNIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mure ecTeCTBEHHO-HAYIHBIC MIOHATHS: ABJICHUE, HAYYHBIH (aKT, THITOTE3a, 3aK0H,
TEOpHsl, aHAJIU3, CUHTE3, KiIaccu(UKaIys, MePUOIUNIHOCTh, HAOIIOICHUE, H3MEPEHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHHE.

dusuka: MaTepusi, SHEPrHs, Macca, aToM, JICKTPOH, MOJCKY/a, SHePreTHYECKU
YPOBEHBb, BEUIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, (U3NYCCKHE
BEJIMYMHBI M STUHUIIBI UX U3MEPCHHS.

buonorus: kinerka, opraHu3M, Ouocdepa, OOMEH BEMIECTB B OpraHU3ME,
(doTocuHTE3, OMOJIOTUYCCKH aKTHBHBIE BemlecTBa (OCIKH, YTIICBOIbI, )KUPHI, GepMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIC IOPOJBI, IOJIC3HBIC MCKOMAeMbIe, TOILIMBO,
PECYpCHI.

TexHOoMOTHs: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO IMUTAHHUS, MOIOIIUC
Cpe/CTBa, JICKApCTBEHHBIC U KOCMETHUSCKHE TPerapaThl, MaTEpUajIbl U3 HCKYCCTBEHHBIX
U CUHTCTHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0OCHOBbI XUMHHU

XuMHUYECKul 37eMeHT. AToM. Spo aToma, M30TOMbBI. JJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKrue YpPOBHH, IMOAYPOBHHU. ATOMHBIC OpOWTaM, S-, P-, O- DIEMEHTHI.
Oco0eHHOCTH pacIpeesieHUs YIEKTPOHOB M0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeTBHIPEX MEPUOIOB. DIESKTPOHHAS KOHPUTYpaIHsi aTOMOB.

Ilepuonnueckun 3axkoH u Ilepuogmueckas cucremMa XHUMHUUYECKHX DJIEMEHTOB
A.N. MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M I[lepuogmyeckoid CUCTEMBI
XUMHU4YeCKux 3eMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUSI aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKHUX JJIEMEHTOB M OOpa3yeMbIX HMH
MPOCTBHIX W CJIOXKHBIX BEUIECTB MO TPYIINAM U MEPUOAAM. 3HAUYCHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Crtpoenue BemecTBa. XUMUYECKas CBsI3b. BUIbI XUMUYECKOM CBsI3U (KOBAJICHTHAS
HEMOJIIpHAass W TOJsIpHAs, HMOHHAsl, MeTa/uInyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN ). BogopoaHas
CBsA3b. BalleHTHOCTh. DNEKTPOOTpULIATENBHOCTh. CTeneHb oKucaeHus. MIoHbI: KaTHOHBI
Y AaHUOHBI.

BemectBa MONEKYJIpPHOrO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSTHCTBA
COCTaBa BENIECTBA. THUIIBI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIIa KPUCTAIINYECKON PELIETKHU.

[TonsTre 0 nucnepcHbIX cucTemax. ICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas
JIOJIS1 BEILIECTBA B PACTBOPE.

Knaccudukarus HeopraHnyeckux coenuHeHnii. HoMeHkaTypa HeopraHudecKux
BEIIECTB. ['eHeTHdeckass CBA3b HEOPraHMYECKUX  BEIIECTB, MPUHAIJICKAIIAX
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K Pa3JIMYHBIM KJIACCAM.

Xumunueckas peaknus. Knaccupukanus XuMHUUECKUX peakiuidi B HEOPraHUIeCKON
U OPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHUs MacChl BEIECTB, 3aKOH COXPAaHEHUSA U
IIPEBPALLEHNS SJHEPTUH P XUMUYECKUX PEAKIIMIX.

CKOpocTh peakuuu, €€ 3aBUCUMOCTh OT pas3iauuHbIX (akTopoB. OOpaTumble
peakuny. XMMHUYECKOe paBHOBecHe. DaKTOPbI, BIMAIOIIME HA COCTOSHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle [Hlatense.

Onextposnmtudeckas aucconnanus. CuwibHble U cinadble 3iekTpoiuthl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB. KUCIAsl, HEUTpaIbHas, WeNodHas. [lonamue 0 6000pooHOM
nokazamene (PH) pacmeopa. Peaxuyu nonHoro ooMeHa. [ uoponu3 HeopeaHuueckux u
Op2aHU4ecKux 6eujecms.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  2nexkmpoauze
pacniaeos u pacmeopos coneu. llpumenenue snekmpoausa.

JKCIePUMEHTAIbHbIE METOAbI H3y4YeHNs BellleCTB M UX NMpeBPallleHUH

Hemonctpanust Ttabmun «llepuonnueckass cucTeMa XUMHUYECKUX DIIEMEHTOB
JA.N. MengeneeBa», H3ydeHUE MOJICICH KPUCTAUIMUECKUX PEMIETOK, HaOI0JCHUE
U OIMCAHHWE JECMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OIBITOB (pa3aoKeHHE MEPOKCHIA

BOZOpOZa B IIPUCYTCTBUHU KaTaJIMA3aTOPA, OIPEIECICHUE CpPEdbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHHBEPCAIBHOI'O0 HMHIMKATOPA, PEAKIMU HOHHOTO OOMEHa), MpPOBEICHHE
MPaKTUYECKON paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU
peakum».

PacuéTHble 3agaun
Pacuéthl Mo ypaBHEHUSIM XMMHUYECKUX PEAKIIMKA, B TOM YHUCIIEC TEPMOXUMUYECKHUE
PacU€Thl, PaCUETHI C UCTIOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JISI BEIIECTBAY.

Heopranunueckasi xumus

Hemeramnsl. Ilonoxxenune HemetaiuioB B Ilepuoanyueckor cUCTEME XUMHUYECKHUX
anementoB J[.M. MenneneeBa u 0cOOEHHOCTH CTpOCHHS aTOMOB. DU3NUYECKHe CBOMCTBA
HEMETaIOB. AJIIOTPONHUS HEMETa/uioB (Ha MpUMepe KHUCIOpoaa, cepbl, ¢ocdopa u
yrieposaa).

XUMHUUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAIOB (TaJOreHOB, Cephbl, a3oTa,
docdopa, yrieposa U KpeMHHS) U UX COCAUHEHUH (OKCHIOB, KHCIOPOICOACPKAIIMX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. Ilonoxenue wMerauioB B Ilepuoandeckoil cucTteMe XUMUUYECKUX
anemenToB [[.1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK AaTOMOB
MetauioB.  OOmue  ¢usudeckue  cBoiictBa  MeTawioB.  CIuiaBel  METaJUIOB.
DJIEKTPOXUMHUYECKHUN PsJl HAPSKEHUN METAJIJIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIIUX METAJUIOB (HATPUM, KaJlMi, KaJIbLIMi, MarHuu,
ATIOMUHUM, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHEHUH.

OO6mue crnocoObl TONy4eHUs MeTaioB. Memannypeus. Kopposus memannos.
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Cnocobul 3auumoel om kopposuu. l[puMeHeHnEe METAIIIIOB B OBITY M TEXHHKE.

3KCHepl/IMeHTaﬂbele METOAbI U3YyUCHUA BCIIECTB M UX npeBpameHnﬁ

HSY‘IGHI/IG KOJUICKIITUH «Metannel u CIIJIaBbI», O6p33HOB HCMCTAJIZIOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX  3d/1a4, H&6JIIOI[€HI/I€ H OIIMCAHHUC JCMOHCTPALIMOHHBIX H
J'Ia60paTOpHBIX OIIBITOB (B33HMO,Z[€I>'ICTBH€ TuApOKCHAA A TFOMUHUSA C paCTBOpPpAaMH KHUCJIIOT
u IJ.[GJIO‘-ICfI, Ka4CCTBCHHBIC PCAKIIMHU HA KATHUOHBLI MCT&J’IJ’IOB).

PacuérHble 3agaun

Pacuétsl Maccel BemiecTBa WM O0ObEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY
BEIIECTBA, MACCe WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIICCTB, PACUETHI
Macchl (00bEéMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO M3 BEINECTB
MMEET MPUMECH.

XHUMHA U )KU3Hb

Ponp xuMum B 00€CIEUEHUH HSKOJIOTMYECKOW, HHEPreTHYECKOM M MUIIEBOU
0€301acHOCTH, Pa3BUTHH MEIHUIMHBI. [IoHATHE 0 HAyYHBIX METOJIaXx MMO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpencraBnenuss 006 OOIIMX HAyYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOTYyYEHUS
Ba)KHEHUIIINX BEIICCTB.

YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB. BAXKHEHIIINE CTPOUTEIBHBIE MATEPUAJIBI,
KOHCTPYKIIMOHHBIE  MaTepualbl, KpackH, CTEKIJIO, KEpaMHKa, MaTEpUAIIbI
JUISL DJICKTPOHUKH, HAaHOMAaTepHaJbl, OpraHM4YeCKUE U MUHEpaIbHbIC yI0OPECHHS.

XuMHUsg H 3JI0pOBbE YEJOBEKA. IIPABMJIA HCIIOJNb30BaHUA JICKAPCTBEHHBIX
mpenapaToB, IpaBWia OE30IAaCHOTO HCIIOJIb30BAHUS MPEMapaToB OBITOBOM XHMHUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBSA3H

Peanuzanust MeXnpenMeTHBIX CBA3CH MPU HU3y4YEHUU OOIIE M HEOpraHu4ecKon
xumud B 11 kiacce OCYHICCTBICTCA 4€PE3 MCIIOJB30BAHNUC KaK 06LHI/IX €CTECTBECHHO-
Hay4YHBIX HOHSITI/II‘/JI, TaKk H HOHHTHﬁ, ABIIAIOIINXCA CUCTCMHBIMU JIA OTACIIbHBIX
npcaAMCTOB CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJau3, CUHTE3, KilaccuduKalus, MNEePUOJUYHOCTb, HAOIIOICHUE, OSKCIIEPUMEHT,
MOJCIUPOBAHUEC, UBMCPCHUC, ABJICHHC.

dusznka: Matepus, YHEPrusi, Macca, aToM, JIEKTPOH, ITPOTOH, HEUTPOH, MOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, JYHEPreTHUECKUM YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arpe€raTHoc COCTOAHHEC BCHICCTBA, (1)I/I3I/IIICCKI/I€ BCIIMYMHBI U CAWHUIBI UX N3MCPCHU,
CKOPOCTB.

buonorus: kneTka, opraausM, 3KocucTema, ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, o0OMeH BCIIICCTB B OPraHmu3me.

I'eorpadusi: MuHEpanbl, TOpPHBIC IIOPOJBI, IIOJE3HBIE HCKOIMAaeMble, TOILIMBO,
peCypchl.

Texuonorusa: xXuMuueckas IMPOMBIIJICHHOCTDb, MCTAJLIYpPrusa, MIpOUu3BOACTBO
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CTPOUTCIIbHBIX MaTcpUaoB, CEIbCKOXO3SMCTBEHHOC IIpoOu3BOACTBO,

nuIicBas

IMPOMBIINIJICHHOCTD, (I)apMaI_[eBTI/I‘-IeCKaH MMPOMBIIIJIICHHOCTD, IMPON3BOACTBO

KOCMCTHYCCKHX IMpCIIapaTos, IMpOU3BOACTBO KOHCTPYKIMOHHBIX
QJICKTPOHHAA IIPOMBINIJICHHOCTh, HAHOTCXHOJIOI'NH.
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IInanupyemble pe3y/ibTaThl 0CBOEHUSI MPOrPAMMBbI 10 XMMHHU HA YPOBHE CPeIHEro
o01ero oopazoBaHusi

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOEHUS 00 y4aroIUMUCS
IporpaMM CpeHero oomero ooOpazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHeiM). HaydHo-mMeTomuveckoil OCHOBOM it pa3pa0OTKU  IIAHUPYEMBIX
pE3yJIbTaTOB OCBOECHHMSI IPOTPaMM CPETHEr0 00Iero o0pa30BaHUs SIBISIETCSI CHCTEMHO-
NEATEIIbHOCTHBIN MOAXO.

B cooTtBeTcTBMM € CHUCTEMHO-AEATEIBHOCTHBIM TMOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeAMeTa «XHUMHs» Ha YPOBHE CPETHEro OOIIero
00pa30BaHus BBIACTICHBI CIACTYIONINE COCTABIAIOIINE:

OCO3HAHHE OOYYAIOIIUMHUCS POCCHUMCKONM TPaKITaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIILHOCTH ¥ CaAMOOIIPEIEIICHMUIO;

HaJIMYue MOTUBALIUU K 00YYEHHUIO;

LICJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEH M UCTOPUYECKHUX TPaJHULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4arOHIMXCS PYKOBOJCTBOBATbCS B  CBOEH
JEATEIbBHOCTA IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IMIPUCYILIMMH LEITOCTHOU CUCTEME
XMMHUYECKOTI0 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTHYECKON KYIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIH
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE PE3YNbTATBI OCBOCHHUS NpeaAMeTa «XUMHUs» TOCTUTAKOTCA B €IUHCTBE
y4eOHOM M BOCHHUTATEIbHOW JAESITEIbHOCTH B COOTBETCTBUUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMM U MJCATaMU POCCUUCKOTO
IpaXJaHCKOTO OOIIECTBa, MPUHATHIMUA B OOLIECTBE HOPMaMHU M IIPABUIIAMH MOBEJECHUS,
CIIOCOOCTBYIOIIMMHM TPOLECCAaM  CaMOIO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOI'O
CTaHOBJICHHUSI INYHOCTH 00YYarOLIUXCSl.

JINYHOCTHBIE ~ pE3yNbTATBl  OCBOEHUSA  INpeaMera  «XHMHUSD»  OTpPaXKaroT
c(OPMUPOBAHHOCTh ~ ONbITA [MO3HABATEIBHOM W  NPAKTUYECKOW  JEeATENbHOCTU
00 y4aroIIMXCs MO peaju3aliy MPUHATHIX B 00II€CTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSI:

OCO3HaHMUSI O0YYarOUIMMHUCS CBOMX KOHCTHUTYLUHMOHHBIX MpaB M O0O0s3aHHOCTEM,
YBAXXEHUSI K 3aKOHY U IIPaBOIOPSIKY;

NPEACTABIIECHUS O COLMATIBHBIX HOPMAaxX U MPABWIAX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESATENBHOCTH MPH CO3JAAHUU y4EOHBIX
MPOEKTOB, PEHICHUH Y4YEOHBIX W TO3HABATEJIbHBIX 3a]a4, BBIMOJHEHUH XUMHUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTHI
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JPYTUX MPHU aHAJIM3€ Pa3IMYHbIX BUJIOB Y4€OHOM eI TebHOCTH,

2) IaTPHOTHYECKOI0 BOCTIUTAHUSI:

LICHHOCTHOIO  OTHOIIEHUS K MCTOPUYECKOMY M  HAy4YHOMY  HAaCJIEIHIO
OTE€YECTBEHHON XUMMUH,

YBOKEHUSI K TMpOILEcCy TBOpYECTBA B 00JAaCTHM TEOPUUM U IPAKTHUYECKOTO
IPUMEHEHUSI XHMHH, OCO3HAHMsI TOrO, 4YTO JOCTHKEHUS HAyKH €CTh pPeE3yJbTar
JUTATEIbHBIX HAOIIOICHUHN, KPOIIOTIMBBIX IKCIIEPUMEHTANBHBIX MTOUCKOB, TOCTOSTHHOTO
TpyZa y4EHBIX U IIPAKTUKOB;

MHTEpPECa W IO3HABATEIBbHBIX MOTHBOB B IMOJYYEHUH M IOCIEAYIOLIEM aHAIIM3E
uH(pOpMaIHU O NEPEJOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEU€CTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT 0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUH, CBSA3aHHBIE C XMMHUYECKUMU SIBJICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH HA MOPATIbHO -HPABCTBEHHbBIE HOPMBbI
Y LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEIECHUE U MOCTYINKA CBOMX TOBAPUIIEH C MO3ULIAN
HPAaBCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE NOCJIEICTBUN 3TUX MOCTYIKOB;

4) dpopMupoBaHUs KYJbTYPbI 310POBbsI:

MMOHMMAaHUS IIEHHOCTEN 3JJ0pOBOT0 M 0€30M1acHOr0 00pa3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOIO OTHOIIECHUSI K COOCTBEHHOMY (PU3HMUYECKOMY M ICHUXHYECKOMY
3JI0POBBIO;

coOoIeHUsT TpaBui Oe3omacHOro oOpalleHusi C BellecTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIHHOCTH;

MOHUMAHMS [IEHHOCTH TPaBUJI MHAWUBUIYAILHOTO W KOJUIGKTUBHOTO OE€30I1acHOIO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JTFOJICH;

OCO3HAHHUS IOCICACTBUA W HEHPHUATHS BPEAHBIX MPHUBBIUCK (YHOTpEOICHUS
aJTKOTOJIsI, HAPKOTUKOB, KYPEHHSI);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEA0BATEILCKOMN AEATEIHLHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUYECKOM U IPYTUX BUAAX JIEATEIHLHOCTH,

YCTAaHOBKM Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIUaIbHOMN
HAIPaBJICHHOCTH (B paMKax CBOETr0 KJiacca, IKOJIbI);

UHTEpeca K TMPaKTUYECKOMY H3yYeHHIO Mpodeccuil pas3IMuyHOro poja,
B TOM YHCJI€ HA OCHOBE IPUMEHEHHS MTPEAMETHBIX 3HAHUI 110 XUMHUH,

YBaXXEHUSI K TPYAY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOU JESATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJILHOW TPACKTOPUM OOpa30OBaHMS,
Oymymielt mpodeccuu W pealm3alud COOCTBEHHBIX >XU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XUMHUM, HHTEPECOB U NOTpeOHOCTEH
o01ecTna;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:
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HKOJIOTUYECKU 1I€JIECO0OpAa3HOr0 OTHOUIEHMsSI K MPUPOJAE, KaK HCTOYHHKY
CYLIECTBOBAHHsI )KU3HU Ha 3eMIIE;

MOHMMAaHMs TJI0O0ATBHOTO  XapakTepa OSKOJOTHYECKHX TMpoOieM, BIUSHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOAHON U COLUAIIBHOU CpPEMBI;

OCO3HAaHUSI HEOOXOJUMOCTH HCIOJIb30BaHUS JAOCTMKEHUN XHUMHUU Ul PELICHUS
BOIIPOCOB PALMOHAIILHOT O IIPUPOAOIIONb30BAHNUS;

AKTUBHOI'O HEINPUATHSA JEHUCTBHUM, NPUHOCAIIMX BPEI OKPYXAIOWIEH INPUPOIHOU
cpeAe, yYMEHUs IPOTHO3MPOBaTh HEOJArONPUSITHBIE HKOJIOIMYECKUE IOCIEICTBUS
IPEANPUHUMAEMBIX TIEHCTBUI U MPEAOTBpAIaTh UX;

HaJIM4YMsl PA3BUTOIO SKOJIOTMYECKOTO MBINUICHMS, 3KOJOTMYECKON KYJIBTYPHI,
OIbITA JEATEIBHOCTH 3KOJIOTMYECKOW HAIPAaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMH B MO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COLMAIbHON MPAaKTHUKE, CIIOCOOHOCTH U
YMEHHUS aKTUBHO IPOTHUBOCTOATH UACOIOTUH XeMohoouu;

7) EHHOCTH HAYYHOTI' O TIO3HAHMS

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKHU;

MOHMMAaHUs Ccreu(UKN XUMUU KaK HayKH, OCO3HaHUA €€ poiu B (HOPMUPOBAHUU
pallMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUUA LEJIOCTHOIO IPEICTABIICHUS
00 OKpyXKaroleM MHUpEe KakK O €JUHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIIeHUHU MPOOJIeM COXpaHEHHU S TPUPOITHOI'O PABHOBECH S,

YO AEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOM [IUBUIIM3ALUU: B €€
T'YMaHUCTUYECKONW HAMPaBIEHHOCTH M BaXXHOW POJIM B CO3JMAaHUM HOBOM 0a3bl
MaTepUaIbHON KYJIbTYPhI, PEIICHUH TIJI00aJbHBIX MPOOJEM YCTOWUYHUBOTO pPa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SJHEPTeTUUSCKOM, MUIIEBOM U SKOJIOTHYECKON O€30IaCHOCTH,
B Pa3BUTUU MEJUIIMHBI, OOECIIEUEHUM YCIOBUU YCIEIIHOTO TPyJla M SKOJOTUYECKHU
KOM(OPTHOM KU3HU KKJIOT0 YjeHa 00IIecTBa,;

€CTECTBCHHO-HAYYHON TPaMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOAOB ITO3HAHMS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIOJb30BaTh IMOJTy4aeMble
3HAHMS JJI1 aHalu3a U OOBSICHEHUS SBICHUU OKPYXKAIOIIETO MHUpPa M MPOUCXOSIINX
B HEM HM3MEHEHWI, YMEHUS JieJaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS HA OCHOBE HAyYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO MOTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIbHO MCHOJ30BaTh XUMHUUYECKUE 3HAHUS JJIs PEIICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUsIX;

MHTEpPECA K MO3HAHUIO U UCCIIE0BATEINBCKON IS TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaAHUIO,
K AKTUBHOMY TOJYYE€HUIO HOBBIX 3HAHUW MO XMMHH B COOTBETCTBHM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMyHbIX cdepax MpodeccrnoHambHON
JESITETbHOCTH.
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METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertamnpeameTHbIe pe3yabTaThl OCBOSHHS Y4eOHOT0 IpeaAMeTa « XUMUsD» Ha YPOBHE
cpeliHero o011ero o0pa3oBaHusl BKIIIOYAIOT:

3HAYMMBbIE ISt ¢dopmupoBaHuUs MHPOBO33PEHHUS 00y4Jaronmxcs
MEXKTUCIUIUIMHAPHBIE  (MEXIIPEIMETHBIE) OOIIEHAYYHbIC TOHSATHUS, OTPAXKAIOIINE
[[EJIOCTHOCTh HAYYHON KapTHHBI MUpPA U CIIEUU(UKY METOAOB IMO3HAHUS, HCTIOIb3yEeMbIX
B CCTECTBEHHBIX HayKax (MaTepwus, BEIIECTBO, DHEPTHs, SBICHUE, MPOIECC, CHCTEMA,
HAy4YHBIA (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUSs, UCCIECIOBAaHUE,
HAOJTI0/ICHUE, H3MEPEHUE, SKCIICPUMEHT | JIPYTHe);

YHUBEpCaJbHbIE YydeOHbIe JeHCTBHUS (TMO3HAaBaTelbHbIE, KOMMYHHUKATHBHBIC,
peryisTuBHEIE), obecrieunBaromme (GopMupoBaHHe (QPYHKIIMOHATHHONH TPAMOTHOCTH H
COLMAIIHON KOMIIETEHIINN 00YJarOIINXCS;

CHOCOOHOCTh 00YYaIOIIMXCSl MCIONb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKHUE 3HAHUS U YHUBEPCAJIbHbIE YueOHbIE AEHCTBUS B IO3HABATEILHOU U
COLIMAJIbHOM MpaKTHUKE.

MeTtanpeameTHbIe pe3yabTaThl OTPAXKAIOT OBIIAJICHUE YHUBEPCATHHBIMU YI€OHBIMU
M03HABATEIbHBIMI, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JIEHCTBHSIMH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YYeOHBbIC 1eHCTBUS
ba3oBbie JJoruueckue JeHCTBUS:

CaMOCTOSTENILHO (hOPMYJIMPOBATh U aKTYyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIPEIEIIATH LIEIU ICATEIbHOCTH, 3a7aBasi mapaMeTPhbl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMHU 1ETISIMU;

KCMOJIB30BAaTh IPU OCBOEHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILLJICHUS — BBIJCISATh
XapakTEpHbIE MPU3HAKU TOHSITUNA W YCTAHABIMBATh HMX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIUE MOHATHUS JIJIs OOBSICHEHUS OT/ICJIbHBIX (DaKTOB U SIBJICHUI,

BBIOMPATh OCHOBAHUS W KPUTEPUU JJISl KJIACCU(PUKAIIMU BEIIECTB U XUMHYECKUX
pEeaKIuK;

YCTaHaBJIMBAaTh MIPUYUHHO-CJIEICTBEHHBIE CBS3U MEXAY  H3y4aeMbIMU
SIBJICHUSMU,

CTPOMTD JIOTUYECKUE PACCYKACHHS (MHIYKTHUBHBIC, ICAYKTUBHBIC, [T0 aHAJIOTHN),
BBISIBIISIT  3aKOHOMEPHOCTH UM TNPOTHUBOPEYHMSI B PACCMATPUBAEMBIX SIBJICHHUSX,
(dbopMynHpOBaTH BHIBOJBI U 3AKITIOUCHUS;

NPUMEHATh B MPOLIECCE ITO3HAHHUS, HCIIOJIb3YEMbIE B XUMHUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOZEH, IPEe0OPA30BLIBATH MOJCIIBHEIC MPEACTABICHUS — XUMHYCCKUI 3HAK
(cumBoM) deMeHTa, XuUMHUYeckas (opMyia, ypaBHCHHE XHMHYECKOW peaklud —
P PEUICHUH YYEOHBIX O3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIC TMPEACTABICHUS [JI1 BBISBICHUS XapaKTEPHBIX MNPU3HAKOB HM3Y4aE€MbIX
BEILIECTB U XUMUYECKUX PEAKIIUMN.
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Bba3oBble ucciaenoBaTe/bckue AeCTBHUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB U XUMUUYECKUX PEaKIUH;

dbopMynHpoBaTh MENMM W 3a7a4¥ UCCIECIOBAHUS, WUCIOJIH30BaTh IMOCTABICHHBIC W
CaMOCTOSATENFHO CPOPMYIMPOBAHHBIE BOMPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBHI 11 (POpMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXICHUH;

BJIQJIETh HaBBIKAMH CAMOCTOSITEILHOTO TJIAHUPOBAHUS U IPOBEICHUSI YUEHUUECKUX
HKCIIEPUMEHTOB, COBEpIUICHCTBOBATh YMEHHUs HAOMIOJaTh 3a XOJOM IpoIecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (popMylnupoBaTh 000OILIEHUS WU
BBIBOJIBl OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBAaHUSA, COCTABIISTH
000CHOBAaHHBIM OTYET O MPOJIETaHHON padoTe;

npUOOpEeTaTh OMBIT YUEHUYECKON HCCIeI0BATEIbCKON U MTPOEKTHOM 1eATeIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHUS
MPAKTUYECKUX 33]1a4, IPUMEHEHUIO PA3IMYHBIX METOAOB MO3HAHMSI.

Pabora ¢ ungopmanuei:

OPUCHTHPOBATHCS B PA3IMYHBIX HUCTOYHHMKAX HH(pOpManuu (HaydHO-TOMYJIIpHas
JMTEpaTypa XUMHYECKOTO COJCPIKaHUs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHETa),
aHAIM3UPOBATh UHPOPMAIIMIO PA3IUYHBIX BUJIOB U (HOPM IPE/ICTABICHUS, KPUTUUECKH
OLICHUBAThH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTD;

(dbopMyHpoBaTh 3aIIPOCHI U IPUMEHSTH PA3IMUHbIE METObI IPU TMMOMCKE U 0TOOPE
uHdopmaIuu, He0OXOIUMOM /1JIs1 BHITIOJIHEHUS YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THUTIA;

npuoOpeTaTh  OMBIT  KCMOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTbHO BBHIOMPATh ONTHMAabHYIO (DOPMY MpelcTaBlieHUs] UHPOPMAIUU
(cxeMbl, rpaduKH, THArpaMMBbl, TAOJIUIIbI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIM S3bIK B Kay€CTBE CPEJCTBA MpHU paboOTe ¢ XUMHYECKOU
uHpOpManKeil: TIPUMEHATh MEKIPEAMETHbIC ((PU3NICCKIE U MATEMAaTHUYSCKUE) 3HAKH U
CUMBOJIbI, pOpMYIIbI, aO0OpeBUATYpbl, HOMEHKJIATYPY;

HCITIOJIb30BaTh M MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEACTBA HATJISTHOCTH.

IMPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmeTHbIE pe3ysbTaThl 0CBOCHUS Kypca «OpraHuyeckas XuMHUs» OTPaKaroT:
c(hOpPMUPOBAHHOCTH MPEJICTABICHUI 0 XMMUYSCKOM COCTABIIAIONICH €CTECCTBEHHO-
HAYYHOW KapTUHBI MUPA, POJIM XUMHH B IO3HAHWUH SBJICHUN IPUPOJIBI, B POPMUPOBAHUU
MBIIUICHUS ¥ KYJIbTYPBI JIMYHOCTH, €€ (PYyHKIIMOHAILHONW TPaMOTHOCTH, HEOOXOAUMON
JUIS PEIICHUS MPAKTUYSCKUX 3a7ad M DKOJOTHYSCKHM OOOCHOBAHHOI'O OTHOIICHHS
K CBOEMY 3JI0POBBIO U PUPOIHOM CPELE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPas BKJIKOYAET:

OCHOBOITOJIAralOIIKE MOHATHS (XMMHUECKAN 3JIEMEHT, aTOM, JJICKTPOHHAsS 000J0YKa
aToMa, MOJIEKYJa, BaJ€HTHOCTb, JJICKTPOOTPUIATEIBHOCTh, XHUMHUUYECKAsl CBS3b,
CTpykTypHasi ¢opmyna (pa3BépHyTas M COKpaliéHHas), MOJIb, MOJSIpHas Macca,
MOJISIPHBIN 00BEM, YIIIepOAHBINA CKEJEeT, (yHKIIMOHAIbHAS TPYIIa, paaruKall, H30MepHs,
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MU30MEpbI, TOMOJIOTMYECKHI Psifi, TOMOJIOTH, YIJIEBOJIOPO/IBI, KUCJIOpOA W
a30TcoJiepKaIme COCIUHCHUS, MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC ~ COCIMHEHHMs); TCOPHMM MW  3aKOHBI (TEOpHS  CTPOCHHUS
oprannueckux BemectB A.M. byrnepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJINYECKHUH S3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIIHE
B OCHOBE TIOHMMaHHMS NPUYMHHOCTH M CHUCTEMHOCTH XUMHMYECKUX SIBJICHUH,
(dakToJIOTHYECKUE CBEACHUS O CBOMCTBAX, COCTaBe, IMOJIYyYEHUH U 0€30MacHOM
WCIIOJIb30BAaHUU BAKHEUIIMX OPraHUYECKHUX BEIIECTB B OBITY W IPaKTHYECKOU
JIeSITCILHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUW  BBISIBIATH XapaKTEPHBIC TPU3HAKUA  TIOHSITHH,
yCTaHABJIMBaTh WX B3aUMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOIIME IOHSATHUS TIPH
OMHUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COCTMHECHMUIA,

c(hOpMHUPOBAHHOCTH YMEHHUI UCTIOIH30BATH XUMUIECKYIO CHUMBOJIUKY JIJIS
COCTABJICHUS MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOM ) PopMyIT
OPTaHMYECKUX BEIICCTB M yPAaBHCHHM XUMHUYECKHX PEAKIUN, M3TOTABIMBATH MOICIH
MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsl  WJUIFOCTPAIMU UX XUMHUYECKOrO U
MPOCTPAHCTBEHHOI'O CTPOCHUSI;

cOpMHUPOBAHHOCTh ~ YMEHHM  yCTaHABIIMBATh MIPUHAIICKHOCTh  M3YUYCHHBIX
OpPraHM4YeCKUX BEIIECTB I10 X COCTAaBy M CTPOCHHIO K OIMPEACIEHHOMY Kiaccy/rpyiime
coenmuHeHHMH  (YrJIeBOmOpOIBI,  KHCIOPOA ~ H  A30TCOACpIKAIlME  COCHOUHCHU,
BBICOKOMOJICKYJISIDHBIC ~ COCAMHEHHMs), J[aBaTh KM Ha3BaHUSA [0 CHCTEMATUYECKOM
Homernkiarype (IUPAC), a Takke NIpHUBOIWTH TPUBHAJIBHBIC HA3BaHUS OTJICIILHBIX
OpPraHMYEeCKUX BEIICCTB (ITUJICH, TPONKJICH, alleTHIICH, STHICHTIIMKOJIb, TJIMIIEPHH, (GEeHOIT,
dbopManbaerus, aneTanbieru, MypaBbUHAs KHCIOTa, YKCYCHAas KHCJIOTa, OJEMHOBas
KHCJIOTa, CTCAPHHOBAs KHUCJIOTA, TIIF0K03a, (PpyKTO3a, Kpaxmall, IeJUTI0J103a, TIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHUS OTPECIATh BHIBI XUMHUECKOU CBS3H B OPraHUIECKUX
coeMHEeHHSIX (OMHAPHBIC U KPaTHBIC);

c(hOpMHUPOBAHHOCTH YMEHUS PUMEHSTh TTOJI0KEHUS TEOPUH CTPOCHUSI OPTaHUIECKHIX
BemectB A.M. bByriepoBa 11 OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB,

c(hOpMUPOBAHHOCTh YMEHHMU XapaKTepU30BaTh COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENICH Pa3IUYHBIX KJIACCOB OPTaHMYECKHUX
BeriecTB (MeTaH, 3TaH, dTHIICH, MPOIUJICH, aleTuiaeH, OyragueH-1,3, MmeTunOyraaucH-
1,3, OeH30i, METaHOJ, A3TaHOJ, JSTUJICHIJIMKOJb, TJIMICPHH, (EHOJ, areTalbIeTH]I,
MypaBbHHAsI U YKCYCHas KHUCIOTHI, TJIFOKO3a, Kpaxmas, IeJUTI0J03a, aMHUHOYKCYCHas
KHCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHHUSIMH
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUM C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOPMUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh HMCTOYHHKU  YTJIEBOJOPOJIHOTO
cbipbst (He(Th, MIPUPOIHBIN Ta3, Yroyib), CIOCOOBI MX MEPEePadOTKH M MPAKTUICCKOE
pUMEHEHUE TTPOYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUH IMPOBOJIUTH BEIYMCIICHUS TI0 XUMHUYECKUM YpaBHEHUSM
(Maccel, 00BEMa, KOJMYECTBA MCXOMHOIO BEIICCTBA HIJIM IPOAYKTA PEAKIHUH I10
U3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB
WM TIPOIYKTOB PEAKIINN);
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chOpMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAaHWA 00 OCHOBHBIX METO/ax
HAay4YHOrO MO3HAHUS, UCIOJb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U XUMHUYECKUX
SBJICHUN (HAOJIIOJICHHE, M3MEpPEHHE, DKCICPUMEHT, MOJCIUPOBAHKE), HCIIOJIh30BAThH
CUCTEMHbBIC XUMHUUYECKUE 3HAHUS JJIl TPUHATHUSL PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYAILUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBUJia IOJIH30BAHUS XUMHUUYECKOU
nocyAoi 1 JabopaTopHbIM 000PYIOBAaHUEM, a TAKXKE MTpaBUiIa OOpAIICHHS C BEIIeCTBAMU
B COOTBETCTBUHU C MHCTPYKIUSMH IO BBITIOJHEHHUIO J1a00PaTOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh ~YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHUYECKUN
HKCIIEPUMEHT (TPEBpaICHUsI OPraHMYECKUX BEIIECTB IMPU HArPEBAHHMH, MOIYYCHHE
OTUJIEHA M W3YYECHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIHMH OPraHUYECKHUX
BEIICCTB, ACHATYpaNns OCJKOB IMPH HArPEBaHWH, IIBETHBIC PEAaKIHUU OEJIKOB) B
COOTBETCTBHHM C IPABHIIAMH TEXHUKH O€30MMACHOCTH MPU OOPALEHUU C BELIECTBAMU U
1a00paTOPHBIM O0OPYIOBAHUEM, MPEACTABIATh PE3YIbTATHl XUMUUYECKOTO
JKCIIEpUMEHTa B (DPOpME 3alliCH YPaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U
(dbopMynHpoBaTh BBHIBO/IBI HA OCHOBE
ATUX PE3YJIbTATOB,;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAIU3UPOBaTh  XUMHUYECKYIO

MH(OPMAIIHIO, TIOTY4aeMYIO U3 pa3HbIX HCTOYHUKOB (CpelICTBA MacCOBOI MHPOpMAIIHH,
WHTEpHEeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOTIOAATH MpaBUia SKOJOTHUYECKH IIeJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJAOBOM NIEATEIBHOCTH B IIEJSX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYKarolllel MPUPOJHOM Cpefbl, OCO3HAaBaTh ONACHOCTh BO3JEHCTBUS Ha IKUBBIC
OpPTaHU3MBI ONPEACNEHHBIX OPTaHUYECKUX BEIEeCTB, MOHNMAasi cMbICH nokazarens [1/1K,
NOSICHATh Ha MpUMEpax CHocOObl YMEHBIIEHUS W MPEelOTBPALCHUS HUX BPEIHOIO
BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa,

Ui O0yYaromMXcsi € OTPAaHMYECHHBIMH BO3MOXKHOCTSMM 3I0POBbS: yMEHHUE
NPUMEHATh 3HAaHWS OO0 OCHOBHBIX JOCTYMHBIX METOJax T[O3HAHHUS BEUIECTB U
XUMHYECKUX SBJICHUN;

JUTSL CJIETIBIX M CIa0OBUIAIIMX OOYYAIOMIMXCSA: YMEHHE HCIOJIb30BaTh PEIbePHO
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins 11 3anucu XuMu4eckux GopMyit.

c(OpMHUPOBAHHOCTH YMEHUH  KPUTHYECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
UH(POPMAIINIO, TIOTY4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MacCOBOM MH(GOPMAIIHH,
WHTEpHEeT U IpYyrux);

c(OPMHUPOBAHHOCTb YMEHHI COOMIO/IaTh MpaBHIa 3KOJOTHUECKH 1EIecO000pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM AESATEILHOCTU B LIETSIX COXPAHEHMSI CBOETO 3/I0POBBS U
OKPYXAIOILIEW MPUPOJHOU CpPEAbl, OCO3HABATH OIMACHOCTb BO3ICUCTBUSA Ha >KUBBIE
OpTraHU3MBbl ONPEACNIEHHBIX OPraHMUYECKUX BEIIECTB, MOHMUMas cMbic nokazatens 11K,
MOSICHSATh Ha TpUMEpax CIOCOOBl YMEHBIICHHS M TPEJOTBPAIICHHUS HX BPEIHOTO
BO3/ICHCTBHS HA OPraHU3M YeJIOBEKa,

cOPMUPOBAHHOCTh ~ yMEHWUW  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
UH(POPMAILINIO, TIOTY4aeMYIO U3 pa3HbIX HCTOYHHUKOB (CpecTBa MacCOBOM MH(GOPMAIINH,
WHTEepHEeT U IpYTux);
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c(OPMHUPOBAHHOCTH YMEHUH  KPUTHUYECKM  aHAJIU3UPOBATh  XUMHUYECKYHO
MH(OPMAIIHIO, TIOTY4aeMYIO U3 Pa3HbIX HCTOYHHUKOB (CpEICTBA MACCOBOW WH(POPMAIIHH,
WHTEpHEeT U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOMIONATh MpPaBUJIa SKOJIOTHYECKU I1€J1ecO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM ACATENFHOCTU B LIETSX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYKarollleil TMPUPOJHON Cpeapl, OCO3HaBaTh OMACHOCTb BO3ICHCTBHS Ha JKUBBIC
OpraHu3MBbl ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMblci nokasarens 111K,
HOSICHATh Ha IpUMEpax CIOCOObl YMEHBIICHHS M NPEJOTBPAIICHHUS HX BPEAHOIO
BO3/ICHCTBHSI HA OPraHU3M YEJIOBEKaA,;

UId  OOy4aroIMXCsi € OrPaHMYEHHBIMH BO3MOYKHOCTSMM 370POBbS: yMEHUE
NPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOAAaX TIO3HAHUS BEIIECTB H
XUMUYECKHX SIBJICHUM;

JUI CIIENBIX M CINa0OBUIAIIMX OOYYAIOIIMXCS: YMEHHME MCIIONb30BaTh pEIbePHO
TOYEUHYIO cucTeMy 00o3HaueHu# JI. bpaiins 11 3anucu XuMU4ecKux (GopMyit.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas U HeopraHu4ecKas XUMUS
OTPAXKAIOT:!

c(hOpMUPOBAHHOCTb MPEJCTABICHUI: O XMMHUUYECKON COCTABJISAIONICH €CTECTBEHHO-
HAay4HOW KApTUHBI MUpPA, POJIM XUMHUU B TMO3HAHUU SIBICHUM TPUPOIBI, B
(GhOpMUPOBAHUU MBILUICHUS | KYJbTYPhl JIMYHOCTH, €& ¢YHKIIMOHAIBHOM
I'PaMOTHOCTH, HEOOXOAUMOMN JJIA PEIICHHS MPAKTHYECKUX 3a7a4 W DKOJOTHYCCKH
000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0pPOBBIO U MPUPOJHOU Cpeie;

BJIAJICHUE CUCTEMON XMMUUYECKUX 3HAHUM, KOTOPas BKIFOYAET: OCHOBOIOJIArAI0IINE
NOHATHS (XUMUYECKHH DIIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTpPOHHBIE OpPOUTAIH
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BAJICHTHOCT,
AIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHCICHMS, XUMHUUYECKasi CBs3b (KOBaJICHTHas,
WOHHAs, METAJUTMUECKas, BOJIOPOIHAS), KPUCTAUTHYCCKAs PEIIETKA, THITBI XUMHYECKHUX
pEeaKIuii, pacTBOP, JICKTPOJUTHI, HEIICKTPOIUTHI, ICKTPOJUTHUYECKAS TUCCOLMAIINS,
OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XHUMHUYECKOM pEaKIMU, XUMHYECKOE
paBHOBECHE), TEOPHMH U 3aKOHBI (TEOpHsS DJIEKTPOJMTHYCCKOM IUCCOIMAIUH,
nepuoanueckuil 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUSI U MPEBPAIICHUS DHEPTUU MPH XMMHUYECKHUX PEAKIIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHMHUH, MHUPOBO33PEHUYECKHME 3HAHUS, JICKAIIME B OCHOBE
MMOHUMAHUS TPUIYMHHOCTH W CHCTEMHOCTH XMMHYECKHX SIBJIICHHH, (haKTOJIOTHUECKHUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYYCHUHU U OE30ITaCHOM UCIIOJIb30BaHUN BaKHEUIIINX
HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOM JIEATEILHOCTH YEIOBEKA;
c(hOpMUPOBAHHOCTb YMEHHUH BBISBIISITh XapaKTEPHbIE MPU3HAKU TTOHATUN, YCTaHABJINBATh
WX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIIME TIOHATHS TIPU  OMUCAHUU
HEOPraHWYECKUX BEIIECTB M UX IMPEBPAILCHUN;
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c(hOpMUPOBAHHOCTh YMEHHH  HCIOIH30BATh XHUMHUYECKYIO CHMBOJIHKY JJIS

cocTaBiieHUss (GOpMyll BEMIECTB W YPaBHEHHM XHUMHUYECKUX PEAKIUH,
cucreMatndyeckyro HoMmeHkinatypy (IUPAC) um TpuBHanbHbIC Ha3BaHUS OTACIbHBIX
HEOpraHMYEeCKUX BeliecTB (yrapHbIid a3, YIJICKHCIbIA ra3, aMMHUaK, raiméHas U3BeCTb,
HerameéHasi H3BECTh, MUThEBAast COJIa, TUPUT U JIPYTHE);
c(OPMUPOBAHHOCTh YMEHUW OMNPEACNATh BAJIEHTHOCTh © CTENEHb OKUCICHUS
XUMHUYECKUX AJIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BUJI XMMHUUYECKOU CBSI3U
(KOBaJICHTHAsi, HWOHHAs, METAUIMYECKasi, BOJOPOJIHAs) B COCAUHCHHSAX, THII
KPUCTAUTMYECKON PeMETKM KOHKPETHOTO BEHIECTBA (aTOMHAs, MOJICKYJIIpHAasi, HOHHAs,
METaJUTHYECKast), XapaKTep CPEeIbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX COCIUHCHUH;
chOpMHUPOBAHHOCTh YMEHHH YCTAHABIMBATh MPUHAICKHOCTh HEOPTaHWYECKHUX
BEILIECTB MO0 WX COCTaBY K OMNpeAcIEHHOMY Kiaccy/rpymme coenuHeHuid (mpocThie
BEIIECTBA — METAUIbl U HEMEeTasUlbl, OKCHJbl, OCHOBaHHUS, KHUCJIOThI, aM(OTEepHbIC
TUJPOKCHUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHH pACKpPbIBaTh CMBICI TEPUOJAMYECKOTO 3aKOHa
J.1. MenneneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKHX dJieMeHTOB 1-4 mepuonoB Ileprmogudeckoit CUCTEMBI XUMHUYECKHUX
anemeHToB J1.11. MeHeneeBa, UCIONb3Ys MOHIATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTATIH,
(QHEPTETHYCCKHE YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB
XUMHUYECKUX BJIEMEHTOB M UX COCJIMHEHUN MO mepuojaM u rpymnmnam [lepuogudeckoit
CUCTEeMBI XUMHYeCKuX djieMeHToB [[.11. Meneneena,

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMHCHIBATh) OOIIHNE XUMHUUCCKUE
CBOMCTBA  HEOPTaHMYECKUX  BEIIECTB  PA3IMUHBIX  KJIACCOB,  IOATBEPXKIATh
CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXAYy HEOPraHMYECKUMU  BEIIECTBAMHU
C IOMOIIBIO YPAaBHEHNN COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINN;

cOPMHUPOBAHHOCTh YMEHHUS  KJIACCU(PUIIMPOBATH  XUMHYECKUE  PEaKIIUH
10 pa3IMYHBIM TpU3HAKaM (YMCIy M COCTaBy PEAardpyIOIIMX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, HU3MEHEHHUIO CTENCHEH OKHCICHHUS DJJIEMEHTOB, OOpPaTUMOCTH
pEaKIny, YYaCTHIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTABIIATH YPAaBHEHUS PEAKIIMKA Pa3TMYHBIX THIIOB,
TIOJIHBIE M COKpAI¢HHBIC YPAaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYWUThIBAs YCIIOBHS,
MIPU KOTOPBIX ATH PEaAKITUU UAYT 0 KOHIIA;

cOPMUPOBAHHOCTh YMEHHH  MPOBOJAUTH  PEAKIHMH,  TOJITBEPXKIAIOIIHE
KaueCTBEHHBIN COCTAB PA3IMYHBIX HCOPTAHMYECCKUX BEIIECCTB, PACIIO3HABATH OIBITHBIM
MyTéM MOHBI, PUCYTCTBYIONINE B BOAHBIX paCTBOpaX HCOPTAHMYECKUX BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHH  pacKphIBaTh  CYIIHOCTh  OKUCIUTENIBHO-

BOCCTAHOBHUTEJIBHBIX PEAKITUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OajlaHca dTUX
pEaAKIIK;

c(hOpPMUPOBAHHOCTh YMEHHUI OOBACHITH 3aBHUCUMOCTh CKOPOCTH XUMHYECKOUH
peaknuu OT PA3TMYHBIX (DAKTOPOB, XapakKTep CMEMICHUS XHUMHYECKOTO PaBHOBECHS
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B 3aBHCUMOCTH OT BHeIIHero Bo3aekicteus (npuniw Jle [arense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMHUUYECKHE IPOIIECCHI, JIeKAIIHIe
B OCHOBE IPOMBILUICHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, amMMHUaKa, a TakKxKe
c(OpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJOTHUECKHUX
npobsieMax XUMHUYECKOTO ITPOU3BO/ICTBA,;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C UCIIOJIb30BAHUEM MOHSATHUS
«MaccoBas J10Js BEILIECTBA B pACTBOPE», OOBEMHBIX OTHOUIEHUH T'a30B IPU XUMHUECKHUX
peaxkusax, Macchl BEUIECTBA UM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B pPEaKIMM BELIECTB, TEIUIOBOrO 3P peKTa
peakuy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUS
DHEPIrUH;

c(OPpMUPOBAHHOCTh YMEHUU COOJIIOJATh IIpaBHJIa II0Jb30BAHUS XUMHUYECKOU
Nocynoi u 1abopaTopHbIM 000PYIOBaHUEM, a TAKXKE MPaBHIIa OOPAICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIUSMU 110 BBIIIOJHEHUIO JA0OPATOPHBIX XUMUYECKUX OIIBITOB;

Cc()OPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBINOJHATh XUMUYECKUH
IKCHepUMeHT (pa3ioKeHUEe TIEepOKCHIa BOJAOPOJa B MPHCYTCTBHU KaTallM3aTopa,
OIIpEEIICHUECPEbl PACTBOPOB BELIECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHIMKATOPA,
BIUSIHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW PEaKUUH, PEaKIIMK HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklUU Ha Cynb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHWUS, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4 110 TeMaM «MeTauib U
«Hemetaib») B COOTBETCTBHM C MTPaBUIIAMH TEXHUKU 0€30MACHOCTH MPU OOpALLIEHUN
C BEILIECTBAMU U J1Ja0OpaTOPHBIM  OOOpPYJOBaHUEM,  MPEACTABIATH  PE3yIbTaThl
XUMHUYECKOT0 SKCIIEpUMEHTa B  (OpMe 3alucud  ypaBHEHHM COOTBETCTBYIOIIMX
peakuuii ¥ GopMyJIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB,;

cOPMUPOBAHHOCTh ~ YMEHUHW  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
WHPOpPMAIIMIO, TOJY4aeMyK) M3 pa3HbIX HUCTOYHHUKOB (CpeicTBa  MacCOBOM
KOMMYHHKaIuu, IHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIOIaTh MPABHIIA SKOJIOTMUECKH 1EIecO00pa3HOro
MOBEACHUS B OBITY M TPYJOBOM EATEITLHOCTH B LESIX COXPAHEHHUS CBOETO 370POBBS U
OKpYXarouied INPUPOJHOM Cpellbl, OCO3HABaTh ONACHOCTb BO3JCHCTBHS Ha IKUBBIC
OpraHM3Mbl ONpPENEIEHHBIX BEIIECTB, NMOHMMAas cmbich mnokaszarens 11K, moscHATh
Ha IMpUMepax CHocoObl YMEHBIIEHUS W MPEJOTBPAIICHUS MX BPEIHOTO BO3ICHCTBUS
Ha OPraHU3M YEJIOBEKa;

Ui O0YYaroIIMXCsl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBBSI: YMEHHE
OPUMEHATh 3HaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJaX IIO3HAHMSI BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIIETIBIX U CJIA0OBUAIIMX OOYUYAIOIIUXCS: YMEHHE HCIOJB30BaTh pesibeHO
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins 1is 3anucu XuMu4ecKkux GopMyit.
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TEMATHUYECKOE ITJNTAHUPOBAHUE

10 KJTACC
Ne | HaumenoBanue | Komuuectso| [IporpammHoe copepxanue OcHOBHBIE BUBI JEATEIHHOCTU DNEeKTPOHHbBIC
[I/TT | pa3nenoB u Tem 4acoB oOy4Jaronmxcs pecypchl
y4eOHOT 0
nperMeTa
Pa3znen 1. Teopernueckue OCHOBbI OPraHUY€CKOl XUMHUHU
1.1 | Ilpenmer 3 [TpenMeT opraHnYecKo XUMHH: €€ PackpeIBaTh CMBICT H3y4aeMbIX https://resh.edu
OpraHUYeCKOM BO3HUKHOBEHUE, Pa3BUTHE U MOHSTHH (BBISIBJIATH UX XapaKkTepHbIe | .ru/subject/less
xumuu. Teopus 3HAYEHHE B MOJTYYEHUH HOBBIX MPU3HAKH ), YCTAaHABINBAThH UX on/6149/consp
CTPOECHUS BEIIECTB U MaTtepuayoB. Teopus B3alMOCBSI3b. ect/170387/
OpraHUYEeCKUX CTPOEHUS OPTaHUYECKUX COeMHEeHUN | [IpUMEeHSITh OI0KEHHS TEOPUU
COEIMHEHUN A.M. bytnepoBa, €€ OCHOBHbIE CTPOEHUSI OPTaHUYECKUX BEUIECTB A.
A.M. bytneposa nosioxkeHusi. CtpykrypHbie popmynbl | M. BytiepoBa aiis 00bsicCHEHUS
OpraHnYecKux BemecTB. ['oMosiorus, | 3aBUCHMOCTH CBOMCTB BEIIECTB OT
n3oMepusi. XuMHUUecKas CBsI3b UX COCTaBa U CTPOCHUSI.
B OPTaHUYECKUX COCTUHECHUSIX: Hcnonb30BaTh XUMUUECKYIO
KpaTHbBIC CBSI3U, G- U T-CBS3H. CUMBOJIUKY IS COCTABJICHUS
[IpencraBienue o kiaccuuKauu MOJICKYJIIPHBIX U CTPYKTYPHBIX
OpraHUYECKUX BEIIECTB. (pa3BEpHYTOM, COKPAILIEHHOMN )
HoMenknaTypa opraHm4eckux dhopMyJ1 OpraHUYECKUX BEIIECTB.
COEIMHEHUN (CUCTeMaTUYECKasi) U OnpenensiTe BUABI XUMUYECKOM
TpUBUAJIHHBIC HA3BAHUS BOKHEUIIUX | CBSI3U (OJIMHAPHBIC, KPATHHIC) B
MpPEICTaBUTENCH KIIaCCOB OpPTaHUYECKUX COCTUHEHUSX.
OPraHUYECKUX BELIECTB. PackpsIBaTh posib OpraHnyecKomn
DKCnepUMEHTAIbHBIE METO b XUMUH B IPUPOJIE, XapaKTEPU30BaTh
W3Y4YCHUS BEIIECTB U UX €€ 3HaYeHNE B KU3HU YEJIOBEKA,
MIpeBpaIEeHUN: WJUTIOCTPUPOBATH CBSI3b C IPYTUMU
*JleMoHCTpaIuu: HayKaMHU.
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O3HAaKOMJIEHHE ¢ oOpas3ramu
OpPTaHMYECKUX BEIIECTB U
MaTepHualiaMi Ha X OCHOBE;
OIIBITHI IO MTPEBPAIICHUIO
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHuH (IJIaBJIEHUE,
oOyTIMBaHUE U TOPCHHUE).
*JIaGopaTopHBIC OTIBITHI:
MOJICTTUPOBAHUE MOJIEKYJIT
OpPTraHUYECKUX BEUIECTB

HaGmonaTh 1 onmuceIBaTh
JIEMOHCTPAIIMOHHBIC OITBITHI;
MIPOBOJIUTH U OMUCHIBATH
71a00paTOPHBIE OIBITHI U
MPaKTHYECKHUE PaOOTHI

Uroro no pazneny

Pasznen 2. YrieBoaopoabl

2.1 | [IpenenbHble AJKaHBI: COCTaB U CTPOEHUE, PackpbIBaTh CMBICI H3y4aeMbIX https://resh.edu
YTJIEBOIOPOIBI — TOMOJIOTHYECKUH paJ. MeTaH ¥ 5TaH | moHATHI (BBIABIATH KX .ru/subject/less
aJIKAHBI — MIPOCTEHIITNE TIPEACTABUTEIIH XapaKTepHbIC IPU3HAKH), on/615;1/start/ 1

aJKaHOB: COCTaB, XUMHYCCKOC 49993
CTpocHHE, (PU3HYECKUE U XUMUICCKHUEC ﬁiliijgz:? R BRNDERIEE,
CBOMCTBa (peakIyy 3aMeIEeHUsl U COOTBETCTRYIONIHE MOHSTHS
TOPEHHUS ), HAXOXICHHE B TIPUPO/IC, 11pH OMHCAHHH COCTABA,
MOJTyYEHHUE ¥ PUMCHCHHE .
CTPOCHHSI M TIPEBPAIICHHH
OPraHUYECKUX COCTMHECHUH.

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHHUE, M cnoiap30BaTh XUMUYECKYHO https://resh.edu
YIJIEBOAOPOIBI: TOMOJIOTHYECKUH psijl. DTUIICH — CHUMBOJIMKY JIJISl COCTABIICHHSI .ru/subject/less
AJIKEHBI, MPOCTENIINI TPEACTABUTEIb MOJIEKYJISIPHBIX U CTPYKTYPHBIX on/5412/consp
aJIKaTUCHBI, AJIKCHOB: COCTaB, XHMUYECKOE (pa3BEpHYTOM, COKPALIEHHOH ) ect/212562/
AIKUHBI cTpoeH#He, (PU3HUECKHUE U XUMUYCCKUE | (POpMYJT OPraHMUECKUX BEIIECTB.

CBOMCTBA (peaKIMK TUAPUPOBAHNS, YcTaHaBIMBaTh MPUHAICKHOCTD
raJIOTeHUPOBAHUS, THIPATAIINH, BEIIECTB K OIPEICICHHOMY KJIaccy
OKHCIICHUS U TIOJIMMEPHU3aIINN ) YIJICBOIOPOJIOB IO COCTABY U
HaX0XJICHUE B IPUPOJIE, MOTYICHHUE U | CTPOCHHIO, Ha3bIBATh X I10
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MIPUMEHEHHUE.

AnkaaueHnsl: 0yragues-1,3 u
MeTWIOyTaaueH- 1,3, XuMmuueckoe
CTPOCHHE, PEAKIIUS MOJTUMEpPHU3aIiH,
MpUMEHEHHE (JIJI1 CUHTE3a
MPUPOJITHOTO U CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI).

AJNKHMHEBI: COCTaB ¥ 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTUUECKUI PS/I.
ALleTUIIEH — IPOCTEUIINN
MPEACTABUTEIIb ATIKHHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, PU3HUECKUE U
XUMHYECKHE CBOMCTBA (pEeaKIu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUJpaTaly TOPEHUs ), HAXOXKICHUE

B MIPUPO/IC, MOJYYCHUE U TPUMECHEHUE

CUCTEMATUYECKON HOMEHKIIATYpE;
IIPUBOJNUTH TPUBHUAIIBHBIE HA3BAHHUS
OTJIEJIBHBIX IIPEICTABUTEIICH
yraeBogopoaoB. OnpenensTs BUAbI
XUMHUYECKOM CBSI3HM B MOJIEKYJIAX
YTJIEBOJIOPOJIOB; XapaKTEPU30BATh
3aBUCHUMOCTb PEAKIIMOHHOU
CIIOCOOHOCTH YTIIEBOJIOPOIOB OT
KPAaTHOCTH KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHUE, GPU3HUECKUE U
XUMHYECKHE CBOMCTBA, BaXKHCHUIITHEC
CHOCOOBI MOTYYEHUS] TUITUYHBIX
IIPEACTABUTENIEN PA3INYHBIX
KJIACCOB YIJIEBOIOPOJIOB (METaHa,
JTaHa, dTUJICHA, allETUJICHA,

2.3 | ApomaTuueckue ApeHbI: 0€H30JI U TOIYO0J], COCTaB, Oyranuena -1,3, 6en3ona, Toayona). | https://resh.edu
YIIIEBOAOPOIBI XUMHYECKOE CTPOCHUE MOJICKY, BBISBIATE TEHETHUECKYIO CBS3b .ru/subject/less

dbuznYecKre 1 XUMUYECKHE CBOMCTBA | MEXIY YIVIEBOAOPOAAMU U on/4775/consp
(peaxiyu raloreHUPOBAHUS MOJITBEPXK/IATh €€ HATNIHE ect/150506/
HUTPOBAHWS ), TTOTYICHUE U YPaBHEHUSMHU COOTBETCTBYFOIIHNX
npuMeHeHue. BausiHue 6eH3ona Ha XUMHYECKUX PEAKLNN C
OpraHu3M uenoBeka. [ eneTndyeckas HCITOJIb30BAaHUEM CTPYKTYPHBIX
CBSI3b YTJICBOJIOPOJIOB. dhopmyi.

2.4 | Ilpuponubie [Tpupoausrii raz. [lomyTHbie XapakTepu3oBaTh HCTOYHUKU https://resh.edu
HMCTOYHUKHU He(TIHBIC YTIIEBOJOPOTHOTO CHIPHS (HEQTH, .ru/subject/less
YIJIEBOJIOPOJIOB ra3bl. Hed s u e€ mpoucxoxaeHue. TIPUPOJTHBIN ra3, Yrojb), Cocoosl ux | 0N/6148/consp
U UX Crioco6b1 mepepaboTKu HEDTH: nepepadoTKU U MIPAKTUIECKOE ect/170460/
nepepaboTka MEepPEeroHKa, KPeKUHT (TEPMUYECKUN, | MPUMEHEHHUE TTOJTy9aeMbIX

Katanutuyeckuid). [TpoayKTel IPOAYKTOB. Vcronb308aTh
nepepaboTKy He(TH, UX PUMEHEHHUE | €CTECTBEHHO-HAYYHBIC METOIbI
B IPOMBINIIJICHHOCTH U B OBITY. MO3HAHMS — IPOBEJICHHE,
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KameHHBbI yToJb U MPOAYKTHI €70
nepepadoTKHU.
OKCIIepUMEHTAIBHBIE METO/BI
W3Y4YCHHUS BEILIECTB

Y X TIPEBPALICHUN:

-JleMoHcTpanuu:

-xosuekiun «HedTe» u «Yronby;

- BUsieopparmeHT «Bynkanuzamus
PE3UHBD.

- JJabopaTopHbI€ OMBITHI:
KaueCTBEHHOE ONpEeICTICHUE
yriaepoja u BOAOPOJia B
OpraHMYECKUX BEIIECTBAX;
-03HaKOMJIEHHE ¢ 00pa3LaMu
IJIACTMAcCC, Kay4yKOB U PE3UHBI;

MOJIEJINPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U
raJIOr€HOIPOU3BOAHBIX.

- [IpakTrueckue paboThI:

Ne 1. ITonyuenue sTuIEHA U U3yYEHHE
€ro CBOWCTB.

- PacuérHble 3amaun:

ONIPENEIICHUE MOJIEKYIJISIPHOU
dhopMyJIbl OPTaHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB;
pPacy€ThI [0 YPaBHEHUIO XUMHUYECKON
pEaKLH.

HAO0JI0ICHUE U ONTMCAHUE
XUMHUYECKOTO IKCIIEPUMEHTA
(JtabopaTopHBIE ONIBITHI U
npaktuyeckue pabotsl). Crie1oBaTh
npaBuiiaM 0e30macHoOi paboTHI B
1abopaToOpuu MPHU UCIIOIH30BaHUU
XUMHYECKOU MOCYBI U
000OpyI0OBaHUS, a TAKKE TPABHIIAM
oOpallleHUsI C BELIECTBAaMU B
COOTBETCTBUH C HHCTPYKITUSIMH
BBIIIOJIHEHHS JTAOOPATOPHBIX OIBITOB
U IPaKTUYECKUX padOT MO
MOJIYYEHUIO U U3YUECHUIO
OpraHUYECKUX BEIIECTB.
[IpeacTaBisTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUI COOTBETCTBYIOIINX
peakIMii U JeaTh BBIBOJIBI HA UX
ocHoBe. [IpoBOIUTH BHIYUCIECHUS
JUTSL ONIPEACIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
110 YPaBHEHUIO XUMHYECKOU
peakunu. CaMOCTOATENIBHO
MJIAHUPOBATH U OCYILECTBISATH CBOIO
MO3HABATEINIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE B
IpyNIoBoi y4eOHOH 1eATeIbHOCTH

Wroro no pazneny

13

Paznen 3. Kucnoponcon

CpKamuec OPraHnvdCcCKUC COCANMHCHUA

3.1

CnupTbl. PeHon

3

[IpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TAaHOJ, XUMHYECKOE

PackpbIBaTh CMBICIT H3Yy4aeMbIX
NOHATUY (BBISIBJISITH MX XapaKTEPHbIE

https://resh.edu

.ru/subject/less
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CTpoeHHE, PU3NIECKUE U XUMHUECKHE
CBOMCTBa (peaKIuy ¢ aKTUBHBIMU
MeTaJlJlaMU, TaJOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHnue. Bogopoaxas
CBs13b. DU3UOIOTHYECKOE ISHCTBUE
METaHOJIa U ATaHOJIa HAa OPTraHU3M
yejaoBeKa. MHOTOATOMHBIE CITUPTHI:
STUJICHTJIMKOJb U TJIUICPHH,
XUMHUYECKOE CTpOeHUE, Pu3nueckue u
XUMHUYECKHE CBOKMCTBA
(B3aMMOJICMCTBHE CO IICIOYHBIMHU
MeTaJlJITaMU, KAUeCTBEHHAs PeaKIIMs
Ha MHOTOQTOMHBIC CITUPTHI).
DU3UOJIOTHYECKOE JCUCTBUE HA
OpraHu3Mm 4yesoBeka. [[pumenenune
TIIMIIEPUHA U ATUICHTIIUKOIIS. DEeHOT.
Crtpoenne MOneKyIbl, GU3NIECKUE U
XUMHYECKHE CBOMCTBA (heHoIIa.
Tokcu4HOCTH peHoIIa, ero
(bU3M0I0rnYecKoe IeUCTBUE Ha
opraHusM 4enoBeka. [I[pumenenue
dbenona

MIPU3HAKK ), YCTAHABJIUBATh UX
B3aHMOCBS3b, HCII0OJIb30BaTh
COOTBETCTBYIOIIUE MOHSITUA TTPU
ONMCAHUU COCTaBa, CTPOCHHUS U
MpeBpaIICHU OPraHuYEeCKUX
coequHeHun. Mcnoab30BaTh
XUMUYECKYIO0 CUMBOJIMKY JJISI
COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaliéHHom) hopmyi
OpTraHUYECKUX BEIIECTB.
VYcranaBiauBaTh NPUHAJICKHOCTD
BEIIECTB K OIMPEICTICHHOMY KJIacCy
110 COCTAaBY M CTPOEHUIO, HA3bIBATh
HX 10 CUCTEMAaTHYECKOM
HOMEHKJIATyp€; IPUBOJIUTH
TPUBUAJIBHBIC HA3BAHUS OTJICJIbHBIX
MpEICTaBUTEIIEN
KUCJIOPOJICOJIEPKAIIMNX COCTUHEHHUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHUE CBOMCTBA, BaXKHCHUIITHE

on/5727/consp

ect/150576/

3.2 | Anpaeruasl. Anpaerunbl: GOpMalIbICTH | CIIOCOOBI MTOTYYCHUS TUTTHIHBIX https://resh.edu
KapOoHoBsbie areTalbACTU I, XUMHUUECKOE MPEICTaBUTEIICH Pa3IMYHBIX ru/subject/less
KHUCJIOTHI. cTpoeHue, GU3NUECKUE U XUMHUYSCKHE | KJIACCOB KUCIOPOACOAEPKAIINX on/2065/main/
Cnoxublie CBOMCTBA (pEaKIUU OKUCIIECHUS U cCoeIMHEHUH (METaHoJa, 3TaHOJIa,
3(upbI BOCCTAHOBJICHUSI, KAYECTBEHHbBIC rImIepuHa, ¢heHoa,

peakiun), MoJydeHHe U IpuMeHeHne. | popMaibaeruia, aueTaapaeruaa,
OIHOOCHOBHBIC TIPEICIIHHBIC YKCYCHOM KUCJIOTBHI, TITFOKO3BI,
KapOOHOBBIE KHCIIOTHI: YKCYCHas caxapo3sbl, Kpaxmasa, [eJITI0JIO3bI);
KHCIJIOTa, XAMUYECKOE CTPOCHHUE, BBISIBIIATh TEHETUYECKYIO CBS3h
(bU3MYEeCKUEe M XUMHUYECKHE CBOMCTBA | MEXIY HUMHU U NIOATBEPKAATH €€
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(oO1mue cBOMCTBA KUCIIOT, PEAKIIHs
ATepUDUKALINHN ), TOTYUYCHHUE U
npumeHenue. CreapuHoBasi U
OJIEMHOBAsI KMCIIOThI KaK
MPEICTABUTENN BBHICITUX KapOOHOBBIX
KHUCTOT. MbLa KaK COJM BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
neiicteue. CroxxHble 3(pUpHI Kak
IPOM3BOHBIC KAPOOHOBBIX KUCIIOT.
['unponu3 cioxHbIX 3QupoB. Kupsl
KaK IMPOU3BOIHbIE TIUIICPUHA U
BBICIIINX KapOOHOBBIX KHCIIOT.
['maposns Kupos

3.3

YrneBoabl

VYTrieBoibl: cocTaB, KilacCU(PUKALIUS
yII€BOAOB (MOHO-, TU- U
nosicaxapubl). [roko3a —
MIPOCTEUIIIMH MOHOCAXapUA:
0COOEHHOCTH CTPOCHHMS MOJIEKYJIbI,
dbuznyecKre 1 XUMUYECKHE CBONCTBA
TJTFOKO3bI (B3aUMOJICUCTBUE C
rugapokcuom Meau(Il), okucnenue
aMMHaYHBIM PaCTBOPOM OKCHA
cepedpa(l), BocctaHOBIIECHUE,
Opo’KeHHE TITIOKO03bI), HAX0XKJACHHE B
MpUPOJIe, MPUMEHEHUE TIIFOKO3BI,
Ounonornyeckas poJib B
KU3HEJEATENbHOCTA OPraHu3Ma
yenoBeka. dorocunres. Ppykrosa
Kak n3omep riaoko3bl. Caxaposa —
MPEACTABUTEIb IUCAXAPUIOB,
THIPOJIU3 Caxapo3bl, HAXOXKJICHUE B
npupoze u npuMenenue. Kpaxman u

HAJIMYUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYIECKUX
peaxIuii C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hopMyi. OTTCHIBATH
COCTaB, XMMHYECKOE CTPOCHUE U
MPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHHE IS
KU3HECSITEIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OMMACHOCTH BO3JAEHCTBUS
Ha )KUBBIC OPTaHU3MBI
OTIPEICTICHHBIX OPTAaHMIECCKUX
BEIIIECTB, MOSCHATH HA TIPUMEPAX
CIIOCOOBI YMEHBIIICHUS U
MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-
HAy4YHbIE METO/IbI TTO3HAHUS —
MIpOBEJICHNE, HAOII0/ICHHE U
OTMCAaHNE XUMHYECKOTO
sKcriepuMenTa (1abopaTopHbIe
OMBITHI U MMPAKTUYECKHE pAOOTHI).
CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH NPU
WCITOJIb30BAaHUN XHMHYECKOM
MOCYZbl U 000PYTOBaHUS, a TAKKE
npaBuiIaM OOpaIIeHus ¢
BEII[ECTBAMH B COOTBETCTBUU C
WHCTPYKIIASMHA BBITIOTHCHHSI
71a00paTOPHBIX ONBITOB U
MPAKTUYECKUX PAOOT MO MOITYYEHUTO
Y U3YYCHUIO OPTaHUIECKUX
BeniecTB. [IpeacTaBnsaTh pe3yabTaThl

https://resh.edu
.ru/subject/less
on/6150/main/
150691/

Pabouan nporpamma no xummm cpegHero obuiero obpasosaHns MBQOY «LLkona «109»

30


https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/

LEJUTK0JI03a KaK MPUPOJAHbBIE
MOJIMMEPBL: CTPOECHUE Kpaxmaina
LEJUTI0NI03b], (PU3HUECKHUE U
XUMUYECKHE CBOMCTBA Kpaxmasa
(ruaponu3, KaueCTBEeHHAs peaKIus ¢
MO0JIOM). DKCIIEpUMEHTAJIbHbIE
METO/Ibl U3YUYEHHUSI BEIIECTB U UX
IIPEBPALLECHUN:

e JlabopaTopHBIE OMBITHI:

— I'OpPEHUE CIIUPTOB;

— B3aMMOJICHCTBUE TIIULIEPUHA C
ruapokcugom meau(Il);

— KaueCTBEHHbBIE PEaKIuU
aNbACTUI0B (OKUCICHUE aMMHAYHbIM
pacTBOpPOM OKcHjia cepedpa u
ruapokcuom meau(Il));

— B3aMMOJICHCTBHE KpaxMalia C
HOJIOM.

o [IpakTuyeckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCyCHOM
KUCJIOTHI.

e Pacu€rHble 3anauu:

— OIIPEAENECHUE MOJIEKYIJISIPHOM
(bOopMyIIBI OPTaHUYECKOTO BEIIEeCTBA
10 MACCOBBIM JIOJISIM aTOMOB
XAMHUYECKUX DJIEMEHTOB U 10 Macce
(00BEMY) IPOTYKTOB CTOPAHUS;

— PacCyY€ETHI 0 YPABHEHUIO
XAMUYECKOU PEAKIINHU

AKCIIEpUMEHTa B (hopme 3amnucu
YPaBHEHHUI COOTBETCTBYIOIINX
peaKkiui 1 AenaTh BEIBOJBI HA UX
ocHOBE. [IpOBOIUTH BEIYUCIEHUS
JUISL OTIPEICIICHUS] MOJIEKYJISIPHOM
(bopMyIIBI OPTaHUYECKOTO BEIIECTBA,
110 YPAaBHEHUIO XUMHAYECKOU
peakiuu. CaMOCTOSITENILHO
IJIAHUPOBATH U OCYILECTBIISATH CBOIO
MO3HABATEJIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE Y4acTHE B
IpynnoBoOil ydeOHOU AeSTENbHOCTU

Hroro no pazneny
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Paznen 4. A3zoTconepxaniyue OpraHu4ecKrue COeIMHEHHS
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4.1 | AMUHBI. AMUHBI: METUJIAMHH — IPOCTEHIINN | PackpbIBaTh CMBICI H3y4aeMbIX https://resh.edu
AMHWHOKHUCIIOTBI. MIPEACTABUTENIb AMUHOB: COCTaB, MOHATHUH (BBISIBJIATH MX XapaKTepHble | .ru/subject/less
benkn XUMHUYECKOE CTpOeHHUE, PU3NYECKHUE U | TPU3HAKH ), YCTAaHABINBAThH UX on/4743/consp

XUMHUYECKHE CBOMCTBA (peaKiuu ¢ B3aUMOCBSI3b, UCIIOJIb30BATh ect/150741/

KHCIIOTaMU ¥ TOPEHMS), HAXOXK/IEHUE | COOTBETCTBYIOIIME MOHSATHUS IIPU

B NIpUpPOJAE. AMUHOKHUCIIOTHI KaK OMMCAHUU COCTaBa, CTPOCHHUS U

amM(pOTEpHBIC OPTaHUICCKUE MPEBpaILCHUN OPraHuYeCKuX

coequHeHus. Ouzndeckne n coeauHeHuu. Mcnonb30BaTh

XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT | XUMUUYECKYIO CUMBOJIMKY JIJISI

(Ha mpuMepe TIIUIHA). COCTaBJICHUSI MOJICKYJISIPHBIX U

buosornueckoe 3HaueHUE CTPYKTYPHBIX (pa3BEPHYTOMH,

aMuHOKUCHO0T. CHHTE3 NEeNTHAOB. COKpaIl€HHON) hopMy

benku kak npupoaHbIE MOTUMEPHI. OpTraHUYECKUX BEILECTB.

[lepBuunas, BTopu4Has U TpeTuuHasi | OnpenensiTb NPUHAIIECHKHOCTD

CTPYKTypa O€JIKOB. XUMUYECKHE BEILIECTB K OMPEAECICHHOMY KJIaccy

CBOMCTBA OCJIKOB: THJIPOJIU3, 10 COCTaBY U CTPOCHHIO, Ha3bIBaTh

JIEHaTypalus, KaYeCTBEHHbIE PEAKIUHU | UX IO CUCTEMATHYECKOMN

Ha OeJIK1. DKCIIepUMEHTAIbHBIC HOMEHKJIaTyp€; NPUBOJIUTH

METO/Ibl U3YUCHUS BEIIECTB U UX TPUBHAJIbHBIC HA3BaHUS OTACIbHBIX

MpeBpallcHuii: ® /[eMoHCcTpauuu: — MPEJICTABUTENEH. XapaKTepU30BaTh

JeHaTypanus 0eIKoB pH COCTaB, CTpOCHUE, TPUMEHEHHUE,

HarpeBaHWH; — IIBETHBIE PEAKIIUU (u3MYECKHE U XMMUYECKUE

OEJIKOB CBOMCTBA, BaYKHEHIITE CIIOCOOBI
MOJTYYEHUS] TUITUYHBIX
MPEJCTABUTENICH a30TCOACPKAIINX
COeIMHEHU (MEeTUJIaMUHa, TJIMIINHA,
0enkoB). OnUCHIBaTh COCTAB,
CTPYKTYpPY, OCHOBHBIE CBOMCTBA
O€JIKOB; TOSICHITH Ha MpUMepax
3HaUCHUE OEJIKOB /I OpraHu3Ma
yenoBeka. Mcronp30Bath
€CTECTBEHHO-HAYYHbIE METOIbI
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NO3HaHUs — HAOII0JaTh U
OIMCHIBATH IEMOHCTPALIMOHHBIN
sKcrepuMeHT. CaMOCTOATENBHO
IJIAHUPOBATH U OCYIECTBISATH CBOIO
II0O3HABATEJIBHYIO JEATEIbHOCT;
IIPUHAMATh AKTUBHOE y4acTHE B
IPYNIOBOM Y4eOHOH 1eATeIbHOCTH

Uroro no pazneny

3

Pa3nen. 5. Beicokomore

KYJSIPHBIC COCIMHCHUA

5.1 | IImacTmaccsl. 2 OCHOBHBIE TTOHATUA XUMUAH Bnaners nzyqaeMbIiMu https://resh.edu
Kayuyxu. BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: | XUMUYECKUMU OHSATHUSIMU: .ru/subject/less
Bosnokna MOHOMED, NOJIUMEP, CTPYKTYPHOE PacCKpBIBaTh CMBICI U3y4aeMbIX on/4777/consp

3BEHO, CTEIIEHb MNOJUMEPU3ALINH, MOHSITHIA U IPUMEHSATH 3TH MoHATHS | ect/170535/
CpeaHsisi MOJIEKYJIsSIpHas Macca. IIPU OMMCAHUU COCTaBa U CTPOCHHUS
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
BBICOKOMOJICKYJIIPHBIX COCIMHEHUN — | OpPraHMYECKUX BEILECTB, JJIs
MOJIMMEPU3AIIUS U TTOJIMKOHIEHCAIUS. | 0OBSICHEHUSI OTJIETbHBIX (DaKTOB U
IImacTmacchl (MMOJUATUIICH, siBJIeHUH. Mcnonb30BaTh
MOJIUIPOIUIICH, MOJTUBUHWIXJIOPHU, | XUMHUYECKYIH0 CUMBOJIUKY JIJIsI
noaucTupod). HatypasibHblii 1 COCTaBJICHUSI CTPYKTYPHBIX (HOpMYII
CUHTETUYECKUE KayuyKH BEILIECTB U YPaBHEHUN peaKIuii
(OyTaareHOBBIN, XJIOPOMPEHOBBIN U MOJUMEPHU3ALNHI U
M30IPEHOBLIN). BomokHa: nojukoHAeHcauu. OnucbiBaTh
HaTypaJdbHBIE (XJIOMOK, IIEPCTh, COCTaB, CTPOCHUE, OCHOBHBIE
HIENK), UCKYCCTBEHHBIE (alleTaTHOE CBOICTBa Kay4yKoOB, HanboJee
BOJIOKHO, BUCKO03a), CHHTETUYECKHE pactpocTpaHEHHBIX BUIOB
(KarpoH u JaBcaH). IJIACTMACC, BOJIOKOH; IPUMEHEHUE B
DKCIepUMEHTAIbHBIE METO/IbI pasnuYHBIX oTpacisax. Mcrnons3oBath
W3YUYEHHUS BEIECTB U UX €CTEeCTBEHHO-HAYYHbIE METO/IbI
MpEBpAIlCHUN: ® JIeMOHCTpaLuu: — MO3HAHUS — HAOII0JaTh U
O3HAKOMJIEHUE C 00pa3iaMu OTHCHIBATH JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT
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IMPHUPOJAHBIX U HCKYCCTBCHHBIX
BOJIOKOH, IINTACTMACC, KAYIYKOB

Hroro no pazneny

OO011ee KOJIMYECTBO 11O
POrpaMMe
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11 KIIACC

Ne
/11

HanmenoBanue
pa3zielioB U TeEM
y4eOHOTr 0
npeaMeTa

KomnuecTtBo
YacoB

[IporpammHoOe conepxanue

OCHOBHBIE BUJIBI ICATEIHHOCTH
OOyJarOIIIXCS

DNEeKTPOHHbBIE
pecypcehl

PaBILGJI 1. TGOpCTI/IIICCKI/IC OCHOBBI XMMHUH

1.1

Crpoenue
aTOMOB.
[leproguueckuit
3aKOH U
[lepnomueckas
cucremMa
XUMHYECKUX
anemeHToB J1.1.
MenpeneeBa

3

XUMHUYECKUM AJIEMEHT. ATOM.
CocTaB aToma, H30TOIIHI.
DJeKTpoHHast 000JI0UKa.
DHepreTudecKre ypoBHH,
MOAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d-, f-smemenThr. OcoOEHHOCTH
pacrpeeneHus IEKTPOHOB 110
opOuTaAISIM B aTOMaX MajbIX U
OOJBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypaIusi aTOMOB.
[leprnoanueckuii 3aK0H U
[lepnoanueckas cucrema
XUMHYECKHUX raemeHToB 1. W.
MenpaeneeBa. CBs3b
NEePUOANYECKOI0 3aKOHA U
[leproanuecko cUCTEMBbI
XUMHUYECKHUX DJIEMEHTOB C
COBPEMEHHOW TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUs] CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX U CIOKHBIX BEILIECTB IO
rpymmnam u nepuojaam. 3HaueHHe
MEPUOJNYECKOr0 3aKOHA U CUCTEMBI

PackpbIBaTh CMBIC H3y4aeMbIX
MOHATUH (BBISBIISITH UX
XapaKTEpHbIE TPU3HAKH ),
yCTaHaBJIMBATh UX B3aHUMOCBSI3b.
PackpeiBaTh cMbICIT
nepuoandeckoro 3akona /[. 1.
MeHnneneeBa u AEMOHCTPUPOBATH
€ro CUCTEMATU3HPYIOLIYIO,
OOBSCHUTETLHYIO U
MPOTHOCTHYECKYIO (PYyHKITUH.
XapakTepu3oBaTh 3JEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHUX
a1eMeHTOB 1—4 nepuooB,
UCIIOJIB3YS TIOHATHSA S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIH,
HYHEPreTUYECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCJIMHEHUM 10
nepuoJiaM 1 rpymnmnam
ITepunonnueckoit cucremsl . W.
Menneneesa

https://resh.edu.ru
[tv-
program/archive/
110
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XUMHUYECKHX 3emenToB 1. 1.
MenpeneeBa B pa3BUTUN HAYKHU.
DKCIEPUMEHTATIbHBIE METOBI
M3yYCHUS BEUIECTB U UX
MIPEBPAILICHUN:

e JlemoHcTparuu: Bumbr Tabmuig
«lIepnonnueckas cucrema
XUMHYECKHUX 3aemeHToB 1. 1.
MenaeneeBay»

1.2.

CrpoeHue
BCIIICCTBA.
Mmuoroo06pasue
BCILICCTB

CrpoeHue BeniecTBa. XUMUYECKAs
CBs3b. Bupl (KoBasleHTHAs
HETOJISIpHAs U MOJSpHAs, NOHHAs,
METAJJTNYECKas) U MEXaHU3MBI
00pa30BaHUsI XUMUYECKOMN CBSI3U
(oOMEHHBIN U
JIOHOPHOAKIETITOPHBIN ).
Bopoponnas cBsi3b. BaieHTHOCTS.
DIIEKTPOOTPULIATENIbHOCTh. CTEINEeHb
okucyieHusi. KaTMOHbBI U aHUOHBI.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSTHCTBA COCTAaBa BEILIECTBA.
Tumel KPUCTAIIMYECKUX PELIETOK U
cBoiicTBa BemecTs. [lonsaTue o
JUCIIEPCHBIX cucTeMax. MIcTUHHbBIE
pactBOphl. KonmnuecTBeHHbBIE
XapaKTEPUCTUKH PACTBOPOB
(MaccoBas 107151 BEIIIECTBA B
pactBope). Kitaccuduxanus
HEOPTaHUYECKUX COETUHEHUM.
Howmenxkiiatypa Heopranndeckux
BELIECTB. DKCIEPUMEHTAJIbHBIE

PackpbIBaTh CMBIC]T M3y4aeMbIX
MOHATHUM (BBIICTATH MX
XapaKTepHbIE IPU3HAKN) U
MPUMEHSTh ATU OHSATUSI TIPU
OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIISI OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
Onpenenste BUAb XUMUYECKON
CBsI3M (KOBaJICHTHOM, MOHHO,
METaJUIMYECKOU, BOJOPOJIHOM) B
COCJIMHECHUSAX; TUI
KPUCTAJUIMYECKON PELIETKU
KOHKPETHOTO BEIIECTBA.
OnpenensaTh BaJIEHTHOCTh U
CTETIEHb OKUCICHUS XUMHYECKHUX
AJIEMEHTOB B COCUHECHUSX
pasnuyHoro cocrasa. [Iposoauts
BBIUHCIICHUS C UCITOJIb30BAaHHEM
TIOHSITHUS «MAacCOBast JOJIS
BEIIIECTBA B pacTBope». BrnaneTs
M3y4yaeMbIMU XUMUYECKUMHU
MOHATUAMHU. OOBICHATH
3aBUCHUMOCTh CKOPOCTH

https://resh.edu.ru
/subject/lesson/55
81/conspect/1510
80/
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METO/Ibl U3yYE€HHS BEIIECTB U UX
MIPEBPAILICHUN:

e JlemoHCTpanuu:

— MOJIEJIN KPUCTAJUIMYECKUX
PEIIETOK.

e PacuérHrnle 3a1a4u:

— pacyeThl C UCIIOJIBb30BAHUEM
MIOHSATHS «MaccoBas J0JII
PACTBOPEHHOT'O BEIIECTBAY

1.3

XUMHYECKUE
peakumu

XUMHUYECKAs] pEaKIysl.
Knaccuduxanust XuMmu4eckux
peaKkuuii B HEOPraHU4YECKOU U
OPTraHUYECKON XMMHUH. 3AKOH
COXpPAaHEHUS MACCHI BEIIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALICHUS

OHCPIuu 1IIpru XUMHYCCKHUX PCAKIHAX.

CKOpOCTh peakuu, ee 3aBUCUMOCTh
OT pa3IMYHBIX (PaKTOPOB.
OO6patumblie peakiuu. XuMHUYECKOe
paBHOBecue. DaKTOPBbI, BIUSIONIUE
Ha COCTOSTHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIMS.
CusibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB BEIIECTB:
KHUCJasl, HEUTpasbHasi, LIEI0YHas.
Bonoponnsiii nokazarens (pH)
pacTBopa. Peakiiuu noHHoro oomeHa
B OPraHUYECKOU U HEOPTaHUYECKON
xuMun. OKUCIUTETBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH.

XUMHUYECKOUN peakinu OT
pa3nuYHbIX (AKTOPOB.
Onpenensitb XapakTep CMEIIEHUs
XUMHUYECKOTO paBHOBECHS B
3aBUCUMOCTH OT BHEILITHETO
BO3jeicTBUs (mpuHLun Jle
IllaTense). CocTaBasTh
YpaBHEHUS PEAKIIUN Pa3TUIHBIX
THUTIOB; TIOJTHBIC U COKPAIIEHHBIC
YpaBHEHUS PEaKIUii HOHHOTO
oOMEHa, yUIUTHIBAs YCIOBHSI, IPU
KOTOPBIX 3TH PEAKIIUU UIYT J0
KoHI1a. Micronb3oBaTh
€CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — IPOBEJICHUE,
HaOJI0ICHUE U ONTUCAHUE
XUMHUYECKOTO IKCIIEPUMEHTA
(IeMOHCTpaIlMOHHbBIE U
71a00paTOPHBIE OMBITHI,
MpaKTUYECKHUE paboThl): 1O
OTPENICIICHUIO CPEbl BOJIHBIX
PacTBOPOB BEIIECTB, PEAKIINI
HOHHOT'O0 0OMEHA, BIIMSTHUIO
pa3nu4HbIX (AaKTOPOB HA
CKOpOCTh peakiuii. CieaoBath
npaBujIaM MOJb30BaHUS
XUMHYECKOW MOCYIOU U
1a60paTOPHBIM 000PYAOBAHUEM.
[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOTO IKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUN U

https://resh.edu.ru
/subject/lesson/49
38/conspect/1511
06/
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[TonsiTue 00 3MEKTPOIN3E PACILIABOB
Y pacTBOpOB coseu. [Ipumenenue
ANEKTPOIN3A. DKCIIEPUMEHTAIbHBIE
METOJbl U3YUYCHUS BEIIECTB U UX
MIPEBPAILICHUN:

e JleMOHCTpauuu:

— pa3JIoKEHUE MEPOKCUAA BOAOPOAA
B [IPUCYTCTBHUH KaTaAJIA3aTOPA.

e JlabopaToOpHBIC OMBITHI:

— MPOBEJICHUE PEAKLINNA HOHHOTO
oOMeHa;

— OIIpPEAENIEHUE CPEABI PACTBOPOB
BEILIECTB C IIOMOIIIBIO
YHUBEPCAIIBHOTO UHAUKATOPA.

o [IpakTuyeckue padboTsi: No 1.
Binusinue paznuuHbix pakTopoB Ha
CKOPOCTh XMMHUUYECKOW PEAKIIHH.

e PacuérHrnle 3aqaun:
— pacyeTsl 10 YpaBHEHUSIM
XUMUYECKUX PEAKIIUMA, B TOM YUCIIC
TEPMOXUMHUYECKUE PACUETHI

JAC€JIaTh BBIBOAbBI HA UX OCHOBC.
HpOBOI[I/ITL BBIYHMCJIICHHSA 110
YPaBHCHUAM XHUMHUUYCCKHUX
peaKHHﬁ, B TOM 4HUCJIC
TCPMOXUMHUYICCKUC paC‘-IéTI)I

Uroro no pazneny
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Paznen 2. Heoprannueckast xumust

2.1

MeTtambel

6

Mertasutbl. [Tonoxenne MeTaanoB B
[Tepnoanyeckoit cucreme
XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtaiioB. O0mme hru3ndecKue
cBoiicTBa MeTaiuioB. [I[pumenenue
METaJUIOB B OBITY, IPUPOJC U

PackppIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIICTATH UX
XapaKTEpHbIE IPU3HAKK) U
MIPUMEHSTD 3TH TIOHITHSI TIPH
OTIMCAaHHUH COCTaBa M CTPOCHHMS
BEILECTB, IJIS1 O0OBSICHEHUS
OTJIEIIbHBIX (DAKTOB U SBJICHUIA.
OOBsACHITH 00IIIHE

https://resh.edu.ru
/subject/lesson/34
93/conspect/1512
12/
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TexHuke. CIiiaBbl METaIOB.
DNEeKTPOXUMHUECKUH Pl
HanpspkeHuit metaioB. OO1ue
CIIOCOOBI MOTYYEHUSI METaJIOB.
Koppo3zus metamnos. CiocoObt
3amuTHl 0T Koppo3uu. O01mas
XapaKTEPUCTHKA METAIUIOB TJIABHBIX
noarpymnn (IA-rpynna, IIA-rpynna)
[Teprnoanveckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB.
Amomuanil. AMQpOTEpHbIE CBOICTBA
OKCHJA Y TUJPOKCHUIA ATTFOMUHHUSI.
OO11as xapakTepuCcTUKa METANIOB
no6ouHbIx noarpyni (b-rpymm)
[lepuonnueckoii CUCTEMBI
XUMUYECKUX IJIEMEHTOB: MEJIb,
MHK, XpOM, XkeJie30. Baxxnenmme
COEIMHEHHSI METAJIJIOB (OKCH/IBI,
TUAPOKCHUIBI, COJIH).
DKcnepruMeHTaIbHbIE METObI
U3Y4YEHUS BELIECTB U UX
IIPEBPALLECHUN:

e JlemOHCTpanuu:

— KoJuteKIusl «MeTaibl U CIUIaBbI».
e JlabopaTtopHbI€ ONBITHI: —
B3aMMO/ICVCTBUE THAPOKCHUIA
AIIOMUHUA C PaCTBOPAMH KUCIIOT U
IeJIOYEH;

— Ka4€CTBEHHbBIE PEAKLIUH Ha
KaTHUOHBI METAJIJIOB.

e [IpakTuueckue paboTsr: Ne 2.

3aKOHOMEPHOCTU B UBMEHEHUU
CBOICTB 3JIEMEHTOB — METAJIJIOB U
X COCAUHEHUM C YUYETOM
CTPOEHHUS UX aTOMOB U
noJjioxkeHus B [lepuoanueckon
CHCTEME XMMHUYECKHUX SJICMECHTOB
. . Menneneena.
XapakTepusoBaTh (OMUCHIBATH)
00IIIMe XUMHYECKHE CBOMCTBA
METaJJIOB, MX BaXKHEUIIIHX
COEMHEHUH, MMOJITBEPKIAS 3TO
ONMCAHUE NMPUMEPAMHU YPABHEHH I
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKiuii; IPUMEHEHUE METAJJIOB
B Pa3JIMYHBIX 00JIACTAX, a TAKKe
HCTIOJIb30BAHUE UX JUISL CO3/TaHUS
COBPEMEHHBIX MaTEpUAJIOB U
TeXHOJOTUH. ONMUCHIBATH CIIOCOOBI
3alIUThl METAJUIOB OT KOPPO3HUH.
PackpeiBaTh CyniHoCTb
OKHUCJIUTEIBHO -
BOCCTAHOBUTEBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHUS
AIIEKTPOHHOTO 0ajaHca dTUX
peakuui. [TpoBoauTe peakuu,
MOJITBEPIKIAOIIME XaApPaKTEPHbBIC
CBOMCTBA U3y4Ya€MbIX BELIECTB,
pacrio3HaBaTh ONBITHBIM MyTEM
WOHBI METAJJIOB,
MIPUCYTCTBYIOIIUE B BOAHBIX
pacTtBopax. Mcnosb3oBaTh
€CTECTBEHHO-HAYYHBIE METO/IbI
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Pemenue s3xcnepuMeHTaIbHBIX
3ajJa4 no TeMe «MeTaluibly.

e Pacuérurle 3amaun:

— pac4eTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pPEaKLMH, €CIIU OJHO U3 BEILIECTB
JTaHO B BUJIE pacTBOpa C
OITPEJICJIEHHON MAacCOBOM JOJIEN
PacTBOPEHHOTO BEIIECTBA

NO3HAHUS — IPOBEJCHUE,
HAOJIIOJICHUE U OIIMCAHHE
XUMHUYECKOTO IKCIIEPUMEHTA
(1IeMOHCTpAIMOHHBIE U
71a00paTOPHBIE OIBITHI,
npakTH4ecKue paboThl).
IIpencraBiATs pe3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B
(dbopme 3anucu ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIUU U
JIeNaTh BBIBOJIBI HA UX OCHOBE.
CremoBath npaBuiam
N0JIb30BAaHUSI XMMUYECKOM
NOCyAOH U J1abopaTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIUUCJICHUS 110 YPaBHEHUSM
XUMHUYECKUX PEAKIUH.
CaMOCTOSTENbHO TIaHUPOBATh U
OCYUIECTBJISITH CBOIO
MO3HABATEJNIbHYIO JEATEIbHOCTb;
NPUHUMATH AKTUBHOE YJacTHE B
rpynInoBoil yueOHoU
JeATEITbHOCTH

2.2

Hemeramiel

Hemerannel. [Tonoxenune
HeMmeTaiuioB B [lepuoanueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB
JI.11. MenpneneeBa 1 0COOCHHOCTH
CTpoeHUs aTOMOB. DU3NYECKHUE

CBOMCTBA HEMETAIIOB. AJUIOTPONHUSA

HEMETAJUIOB (Ha IpuMepe
KHCJI0poaa, cephl, hochopa u

yraeponaa). XMMHUYECKHE CBONCTBA

PackpbpIBaTh CMBICIT H3y4aeMbIX
MOHSATHH (BBIICTIATH UX
XapaKTepHbIE TPU3HAKU) U
MIPUMEHSTD ATH TOHSATHS TIPH
OTIMCAaHHUH COCTaBa M CTPOCHHMS
BEILECTB, IJIS1 OOBSICHEHUS
OTJIEIIbHBIX (DAKTOB U SBJICHUIA.
OO0BICHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHECHHUHU

https://resh.edu.ru
/subject/lesson/59
39/conspect/1513
19/
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BaYKHEUIIINX HEMETAJIIIOB
(rajmoreHoB, cepsbl, a3oTa, pocdopa,
yraepoja u KpeMuusi). OKCUIbI
HeMeTasuioB. Kucnopojconepxariue
KHUCIIOTHL. BojopoaHble coenuHeHus]
HEMETAJUIOB. DKCIIEPUMEHTAIbHBIE
METO/]IbI U3YUYCHHSI BEIIECTB U UX
MpEBpALICHUN: ® J/[eMOHCTpauuu: —
o0pa3iibl HEMETAIIOB; —
B3aMMOJIENCTBHE MEIU C a30THOU
KHMCJIOTOM Pa3InuyHON
KOHLIEHTpauuu. e JlaboparopHbie
OTIBITHI: — KAYECTBEHHBIE PEaKIINU Ha
aQHWOHBI U KATHOH aMMOHWUSI.

e [IpakTtuueckue padboTsl: No 3.
Pemenue skcriepuMeHTaTbHBIX
3ajay no teme «Hemeramib

e PacuérHnle 3a7a4u:

— pacyeTsl MacChl BEIIECTBA UITU
o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WU
00BEeMy OJTHOTO U3 YUYAaCTBYIOIIHX B
pEaKIuy BEIIECTB; PacUueThl MaCCHI
(o6Bbema, KOJIMYECTBA BEIECTBA)
IPOAYKTOB PEAKIINH, ECITH OJHO U3
BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKUX
Y OPraHUYeCKUX
BEIIICCTB

Heoprannueckne u opraHndecKue
KkucioTel. Heopranmueckue u
OpraHUYeCKHUe OCHOBAHMUSI.
AMdoTepHbIE HEOPTAHUYECKHE U
OpTraHUYECKHE COCTUHCHUS.

CBOMCTB HEMETAJIJIOB U UX
COCIMHECHUH C YUETOM CTPOECHHUS
MX aTOMOB U TTOJIOKEHHUS B
ITepuoauueckon cucreme
XUMUYECKHX 3eMeHToB Jl. U.
MenneneeBa. XapakTepu3oBaTh
(omuChIBaTh) OOIINE XUMHUYECKHUE
CBOMCTBA HEMETAJLJIOB, UX
BA)KHEUIIINX COCIMHECHUM,
MOATBEPKAasi 3TO ONUCAHUE
IIPUMEPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKHUX
peakunil. XapakTepus3oBaTh
BJIMSIHUE HEMETAJUIOB U UX
COCIMHECHUN HA )KUBBIC
OpPraHU3Mbl; OIIMCHIBATH
IIPUMEHEHUE B PA3JIUYHBIX
00JacTsIX MPAKTUUECKON
JIESITETbHOCTH YEJI0BEKA.
ITonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKITY
HEOPraHUYE€CKUMU BEMIECTBAMH C
ITOMOUIBIO YPAaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
peakiui. PackpbiBaTh CyIIHOCTh
OKHCJIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKLIUN
MOCPEICTBOM COCTABJIEHHUS
AJIEKTPOHHOTO 0ajaHca dTUX
peakuunii. [TpoBoguTh peakuumu,
MOATBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3Y4YaeMbIX BEUIECTB,

https://resh.edu.ru
/subject/lesson/49
60/conspect/1513
73/

Pabouyas nporpamma no xumum cpeaHero obuiero obpasosaHma MBOY «LLkona «109» 41


https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/

I'eneTnyeckast CBSI3b
HCOPTaHNYCCKHUX N OPTaHUYICCKUX
BCIICCTB

pacno3HaBaTh ONBITHBIM MTyTEM
aHUOHBI, IPUCYTCTBYIOIIKE B
BOJHBIX PACTBOpax.
Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUS —
MIPOBEICHKE, HAOTIOCHUE U
OTKCAaHUE XUMUYECKOTO
IKCIIEPUMEHTA
(IeMOHCTpAIIMOHHBIC U
71a00paTOPHBIE OMBITHI,
MPaKTUYECKHUE PabOThI).
[IpencraBiATs pe3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B
dbopmMe 3amnrcu ypaBHEHUN
COOTBETCTBYIOLLIUX pEaKLUU U
JieaTh BBIBOJIBI HA UX OCHOBE.
CnenoBaTh npaBuiiam
MOJIb30BAHUS XUMUYECKOU
MOCYJI0i 1 JTaOOpaTOPHBIM
obopynoBanueM. [IpoBoauTh
BBIUHCIICHHS TI0 YPaBHEHUSIM
XUMHYECKUX PEaKIUH.
CamMOCTOATENBHO IIAHUPOBATH U
OCYUIECTBJISITH CBOIO
MO03HABATENBbHYIO ICSITETbHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE B
rpynInoBoil yueOHoit

JeSITEITHOCTH
Wroro o pazneny 17
Pasznen 3. Xumus v )KU3Hb
3.1 | Xumus v )Ku3Hb 4 Ponb xumuu B obecrieyeHIu PackpsiBaTh posib XUMUU B https://resh.edu.ru
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AKOJIOTUYECKOU, SHEPIrETUYECKOU U
MUIIEeBONM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/JaX ITO3HAHUS BEIISCTB U
XUMHUYECKUX PEaKIUH.
[IpencraBnenust 06 0OIMKUX HAYIHBIX
MPUHIHUIAX POMBIITUIEHHOTO
MOJTYYEHUS BaXKHEUIINX BEIECTB (Ha
MpUMepax MPOU3BOJICTBA aMMHAKa,
CEpPHOI KUCIIOThI, METAHOJIA).
YenoBek B MUPE BELIECTB,
MaTepUaJIOB U XUMHUUECKUX
pEAKLMI: XUMUS U 3J0POBbE
YEeJI0BEKa; MPaBUJIa UCITOJIb30BAHUS
JIEKapCTBEHHBIX MPEINapaTOB;
npaBuiia 0€30MacHOTO
WCII0JIb30BaHUs MpenapaToB
OBITOBOM XMMHUH B IOBCEIHEBHOM
»KM3HH. briToBasg XuMudaeckas
rPaMOTHOCTh

PELIEHNN DHEPrETUYECKHX,
CBIPBEBBIX U KOJIOTUYECKHUX
po0JIeM YeI0BEYECTRa,
OMUCHIBATH OCHOBHBIE
HaIlpaBJICHUS Pa3BUTUS
XUMHYECKOU HAYKHU U
texHojioruu. [I[pumeHsTh npaBuia
0e301acHOro OOpaIeHus ¢
BEILECTBAMH, UCIIOJIb3yEMbIMH B
MOBCEHEBHOM KM3HU, IPAaBUIIA
MOBEJCHUS B LEAX cOepeKEHUS
3I0pPOBbSI U OKPYIKAIOIIEH
MIPUPOJIHON CPEJbl; TOHUMATD
Bpel (0OMacHOCTh) BO3JICUCTBUS HA
KUBbIC OPTAHU3MBbI
OIPEJEIICHHBIX BEUIECTB CMBICII
nokazaresns [IJIK, nosicHATs Ha
pUMEpPax CIOCOObI YMEHBIIECHUS
U TIPEJIOTBPAICHUS UX BPETHOTO
BO3JCUCTBUS. AHATU3UPOBATH U
KPUTHYECKHU OIIEHUBATh
uH(}OpMaIHIO, CBSI3aHHYIO C
XUMHUYECKUMU MPOIECCaMH U X
BJIMSIHUEM Ha COCTOSIHUE
OKPYKArOIIEU CPEBI.
Hcnonb30BaTh MOTYyYEHHbBIE
3HAHUS U MPEJCTABICHHUS O
cdepax nesaTeTbHOCTH, CBSI3aHHBIX
C HaAYKOM ¥ COBPEMEHHBIMU
TEXHOJIOTUSMU, KaK OCHOBY JIJIf
OpHEHTAIlNU B BBIOOpE CBOEH
Oynymieit mpodeccuoHaIbHON

/subject/29/
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nesirenbHocTh. [IpuHuMaTh
y4acTue B 00CYKJICHUHU IPoOieM
XAMUYECKOU U SKOJIOTUYECKOU
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO
npobJieMe U mpejiaraTh
BO3MOYKHBIEC MIYTH €€ PEIICHUS

Wroro no pazneny

OO01116€ KOJIMYECTBO
9acoB T10 ITPOrpamMme

34

HpI/I pa3pa60TKe pa6oqeﬁ IIporpaMmMbl B TCMAaTH4YCCKOM IINIAaHUPOBAHHUH YYTCHBI BOSMOKHOCTH HCIIOJIb30BaHUA
QJICKTPOHHBIX (HH(prBBIX) 06pa3OBaT€HBHBIX PECYPCOB, ABJLIOIINUXCA y‘Ie6HO-MeTOILI/I‘-I€CKI/IMI/I MaTcpuaJiaMu (MYHBTHMGHHﬁHBIC

MPOrPaMMBbl, FJI€KTPOHHbBIE YYEOHUKH U 3aIa4HUKH, SJIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE JIA0OPATOPHUH, UTPOBBIE TPOTrPAMMBI,

KOJUIEKIMHU TU(POBBIX 00pa30BATENbHBIX PECYPCOB), HCIIOIB3YEMBIMU JJI1 00YUEHUSI U BOCIUTAHUS PA3IMYHbIX TPy
MOJIb30BATENEH, MPEACTaBICHHBIMU B 3JIEKTPOHHOM (LM(POBOM) BUJIEC U PEANH3YIOIIMMU AuakTH4eckue Bo3MoxHoct UKT,

CoJIepKaHNUEe KOTOPhIX COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa3oBaHUU.
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