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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha ypOBHE CpeAHEro odiiero ooOpa3zoBaHusi pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 oOpa3zoBaHuUU
B Poccuiickoit ®enepanun», TpeOOBaHHN K pe3yJbTaTaM OCBOSHUs (eaepaibHOM
oOpa3zoBaTeibHOM mporpamMmbl  cpenHero obmiero oOpaszoanus (POII  COO),
npeacraBieHHbIX B denepanbHOM TrOCyIapCTBEHHOM 0O0pa30BaTeIbHOM CTaHIAPTE
COO, c¢ yuérom Konuenuuu mnpenonaBaHus y4yeOHOro mnpeaMera «XUMHUS»
B oOpa3oBartenbHbIX opranuzauusx Poccuiickoit denepanuu, peaau3yomux 0CHOBHbIE
oOpa3oBaTeibHblE NPOrPaMMbl, M OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoit ®enepanun Ha nepuon ao 2025 rona» (PacmopsixeHue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOrpaMMBbI MO XMMHH, K OMpPEAeSICHUI0 001en
CTpaTteruu oOy4eHHs, BOCIIMTAHUS U Pa3BUTHs OOYYAIOIIMXCA CPEACTBAMU Y4EOHOIO
npeamera «Xumusi» s 10—11  xmaccoB Ha  0a30BOM  YpOBHE  COCTaBWIIU
koHuenTyanbHbie nonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
collepKaHMs, pPE3yJbTaTOB OO0yueHHs UM TpeOOBaHMI K YPOBHIO TMOJTOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUM € AaHHBIMH TMOJIOKEHUSMHU TporpamMma 1o XuMuu (0a30BbIi
YPOBEHb) HAa YPOBHE CPEAHETO 001IEro 00pa3oBaHUSA:

yCTaHaBIMBaeT o0O0s3aTeNbHOE (MHBAPUAHTHOE) MPEAMETHOE  COJEp KaHUE,
OIpeeNsieT KOJINYECTBEHHBIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXJIOM dTare
U3YyYCHHMsI NIpEAMETA, IPENyCMaTPUBAECT PUHIMUIIBI CTPYKTYPUPOBAHMS COACPKAHUSA U
pacnpeneneHus ero 1o KjiaccaM, OCHOBHBIM pas3zeslaM U TeEMaM Kypca;



NaéT TMPUMEPHOE pacHpe/iesieHHe YYEOHBIX YacOB MO TEMAaTHYECKUM pasjeiam,
PEKOMEHAYeT NPUMEPHYIO TMOCIEI0BATEIBHOCTh H3YUYEHHsS] OTACJIbHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpoiiecca,
BO3pacTHBIX 0cobeHHocTel oOyvaromuxcs 10—-11 kmaccos;

TaéT METOJMYECKYI0 HMHTEPHpETaIuIo IeJied W3y4deHUs NpeaMeTa Ha YpPOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHCTEME CpeaHero olmiero  oOpa3oBaHUs,
COJIEpKaTeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMbl  CpelIHero o0mero o0pa3oBaHus  (JIMYHOCTHBIX,
METanpeIMETHbIX, TMPEJAMETHBIX), OCHOBHBIX BHUJOB  y4eOHO-IIO3HABATEIBHOM
NeATeIbHOCTH O0Y4Yalollerocss IO OCBOCHHMIO cojiepaHus mnpeaMera. [lo Bcem
Ha3BaHHBIM TIO3UIIMSIM B TMpPOrpaMMe IO XUMHUH COOJIOJIEHa TPEEeMCTBEHHOCTh
c (enepanbHOll pabouyeil mMporpaMMoil OCHOBHOTO 0OIETro 0O0pa3oBaHMs MO XUMHUU
(s 89 xmaccoB 00pa3oBaTEIBLHBIX OpraHU3aIil, 0a30BbIN YPOBEHB).

Xumudeckoe oOpazoBaHUe, MOJydaeMOe BBITYCKHHKaMH 001eo0pa3oBaTeIbHON
OpraHu3alliu, SBISCTCS HEOThEMJIEMON YacThl0 HMX 0O0pa3oBaHHOCTU. OHO CIYXKUT
3aBEpIIAIONIMM JSTallOM peau3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX IIEJIOCTHOW CUCTEME XMMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KacalTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PCHUS U
oOmiel KyJnbTyphl Ye€JIOBEKa, a TakKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBbI0 M MPUPOIHON cpene. Peanusyercs xummueckoe oOpazoBaHHe
oOydJaroImuxcs Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs CPEACTBAMHU Y4eOHOTO
npeameTra «XUMHS», COIEpKaHUE U MOCTPOCHUE KOTOPOrO ONMPEAENIEHBI B IIpOorpamme
0 XMMUH C YU4E€TOM crHelUPUKH HAYKU XUMHH, €€ 3HAYCHUS B MO3HAHUU MPUPOIBI U
B MaTepHaJbHOM JKM3HU OOIIecTBa, a TaKke ¢ Yy4éroM oO0mmux Iened u
MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro 0OIIero
obpazoBanuss B Poccuiickoii ®enepanuu. Tak, Hampumep, npu ¢GOpPMHUPOBAHUU
colepkaHusl mpenMera «XUMHUS» YUTECHBl CIEAYIOUIUE TOJIOKEHHUS O crnenudpuke u
3HAYEHUU HAYKU XUMUH.

XUMHUSL KakK »JJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HWIrpaeT ocoOyr poJib
B COBPEMEHHOM IMBWJIM3AIIMU, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOU KynbTyphl. OHa
BHOCHUT CBOM BKJIaJl B (D OPMHPOBAHUE PAIIMOHATFHOTO HAYYHOTO MBIIIUICHHS, B CO3/JaHUE
[[EJIOCTHOTO TPEJICTABICHUS 00 OKPYXAIoIeM MHpE KaK O €IWHCTBE MPUPOILI H
YelioBeKa, KoTopoe (GopmMupyercs B XMMHH Ha OCHOBE MOHUMAHUS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUpa, OCO3HAHMS B3AaUMOCBSI3U MEXYy CTPOCHHEM BEIIECTB, X
CBOMCTBaMH U BO3MOKHBIMH OOJACTAMHU MPUMEHEHUS.

TecHo B3auMOAENCTBYS € JAPYTMMH €CTECTBEHHBIMU HAayKaMU, XUMHUS CTaja
HEOTHEMJIEMOM YacCThI0 MHUPOBOM KYIbTYphbl, HEOOXOJMMBIM YCIOBHEM YCHEHIHOTO
Tpyla W SKU3HM Kaxaoro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHIl HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
MpoOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, ITUIIIEBOM,
AKOJIOTUYECKOI 0€30MaCHOCTU U OXPaHbl 3JI0POBbS.



B cooTBeTCTBUM € OOIIMMHU LEISIMU U IPUHLIMIIAMH CPEAHETO O0IIEro 00pa3oBaHus
comepkanne mnpenmera «Xumus» (10-11 xmaccel, 0a30BbIi ypOBEHb W3yUCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIHTYPHYIO MOJATOTOBKY OOYydYaromInxcs,
HEOOXOJUMYIO MM JJIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO
BKJIIOYEHHUS B JKU3Hb COI[MyMa, MPOJOJDKEHUS O0pa3oBaHMS B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocTaBisitonuMHy npeaMeTa « XuMusi» sIBISIIOTCS 0a30BbIe Kypcehl — «Opranudeckas
xumus» U «O011as 1 HeOpraHUvecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpyKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHHMM IO HEOPTraHWYECKOU
XUMUU (C BKIIOYCHUEM 3HAHUW U3 OOIIed XUMHUM) W OpPraHUYECKOM XUMHH.
dopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUNW MPU HM3YUYCHHH TpeaMeTa OOecreyuBaeT
BO3MOXHOCTb PACCMOTPEHHUS BCET0 MHOI000pa3us BEIIECTB HA OCHOBE OOILIUX MOHSATUM,
3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepxanusi KypcoB — «Opranudeckas xumus» u «OOmas #u
HEOpraHuyecKas XuMus» copMHUpOBaHa B MPOTpaMMe 110 XUMHH Ha OCHOBE CUCTEMHOTO
NoJX0Ja K M3YYeHHIO Y4YeOHOro Marepuaiia U  OO0YCJOBIIEHa HUCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUW Ha OMpEJEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak,
B Kypc€ OpraHMyecKOW XMMHUHU BEIeCTBa PacCMaTPHUBAIOTCS HA YPOBHE KJIACCHUYECKOU
TEOPHUH CTPOCHHS OPTaHUYECKUX COCTMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
ANIEKTPOHHBIX MPEICTaBIEHUN O CTpoeHuU BemecTB. CBeneHnst 00 U3y4aeMbIX B Kypce
BEIIECTBAX HAIOTCS B Pa3BUTHU — OT YIJIIEBOJOPOJOB IO CIOKHBIX OHOJIOTHYECKH
aKTUBHBIX COEQUWHEHHMI. B Kypce OpraHMyeckod XUMHUM [OJIYyYalOT pPa3BUTHE
chopMHpOBaHHBIE HA YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEPBOHAYAIBHBIC
NPEJICTABIICHUsI O XWMUYECKOH CBS3HM, KIAaCCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjaoM 3peHHs B TpeaMeTe «XuMus» 0a30BOTO  ypPOBHS
paccMaTpuBaeTCsl HM3Y4YEHHBII Ha ypOBHE OCHOBHOrO oOIero ooOpa3oBaHUs
TEOPETUUYECKUN MaTepual U (PaKTOIOTHMUECKHE CBEEHHUS O BEIIeCTBAX U XUMUYECKOU
peaknuu. Tak, B 4acTHOCTH, B Kypce «O01mast 1 HeopraHu4decKas XUMHUs» 00yJaronumcs
MPEAOCTABISAETCS BO3MOYKHOCTh  OCO3HaTh 3HAYEHUE MEPUOAMYECKOrO  3aKOHA
C 0OIIETEeOPETUYECKUX U METOAOJOTUYECKHUX TMO3UIINMA, TIy0XKe MOHSATH NCTOPUUECKOE
M3MEHEeHHEe (YHKIMKA JTOro 3akoHa — OT 000OmaKmer g0 OOBICHAIOMICH W
MPOTHO3UPYIOIIEH.

Ennnasa cucrema 3HaHMKW O BaXKHEWINIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TaKKe€ O XUMHUYECKUX pEAKUUAX, HUX CYUHOCTU U
3aKOHOMEPHOCTAX IMPOTEKaHus aomnojHseTcs B Kypcax 10 u 11 kiaccoB anemeHTamMu
COJIEpKaHUsl, UMEIOINMH KYJIbTYPOJIOTUUECKUN U MPUKIAIHON XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSA3U XUMUU C APYTUMU HAYKaMU, PACKPBIBAIOT €€
pOJib B TMO3HABATEJIILHOM M MPAKTUYECKOW JMESITENIBHOCTH YEI0BEKa, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAXXKCHUSI K IPOILIECCY TBOpUYECTBA B O0JACTU TEOPUHU U MPAKTHUYECKHUX
MPUWIOKEHUI XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MPOOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATh
MH(pOpMALINIO U PUMEHSTH €€ IJI MOMOJHEHUS 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
U DKCHEPUMEHTAIbHBIX MCCIENOBATEeIbCKUX 3a/1ad. B 1menoMm coaepkaHue ydeOHOro
npeamMera «XuMHUs» JAHHOTO YPOBHS HM3YUCHHS OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE
y 00y4YarmIMXcsi MUPOBO33PEHUECKON OCHOBBI JJisi MOHUMaHUs (GuiIocodCKux HIeH,
TaKuX KaK: MaTepUalibHOE €IUHCTBO HEOPraHWYECKOr0 W OPraHWYeCKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM W CTPOCHHEM, I103HABAEMOCTH
MPUPOAHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MIPOTUBOPEUUN MEXKAY HOBBIMU
dbakTaMu U TECOPETHUYECKUMH MPEINOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEUICHUU
AKOJIOTUUECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus dHEPreTUYeCKUuX pecypcos,
CBIPbSl, CO3aHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B niane pemenus 3ajad BOCIUTAHUS, PA3BUTHS U COLMAIM3AMKU 00YYaIOIIHXCSI
MPUHATHIE POrPAMMOM 110 XUMUHU MOJIXObI K OTIPEICIICHUIO COJIEPKAHUS U TTIOCTPOEHHUS
npeaMeTa MpeaycMaTpuBaroT (HOPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JEHCTBHIA,
UMEIIMX 0a30BOC 3HAUYCHHE JJIsSI PA3TUYHBIX BUIOB JCATEILHOCTH: PEIICHUS TIPOOIEM,
MOMCKa, aHalin3a U 00paboTku uHGOPMAIIUU, HEOOXOAUMBIX Il TPUOOPETEHUSI OTIbITa
MPAKTUYECKON M MCCIEI0BATENbCKON AEATEIBHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO
B ITO3HAHUU XUMHUHU.

B mpakTuke npenomaBaHusl XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIIero 0Opa3oBaHus
TaKk U Ha YPOBHE CpeIHEro oOIiero oopa3zoBaHusi, IPHU OIMpPEACIICHUN COACPKATEIHHON
XapaKTEPUCTUKU II€Jel HM3y4eHUs MpeaMeTa HalpaBlIEHHEM TMEPBOCTEIEHHON
3HAYMMOCTH TPATUIIUOHHO MPU3HAETCS (HOPMHUPOBAHHNE OCHOB XMMHYECKOM HAYKU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, TPAKTUUECKOM NeATEeILHOCTH YeJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHUSI TaKOU
NOAXO0J K OIPEACIICHUIO LIeJIel U3yUYEHHS TPEAMETA ABJISIETCS BIOJIHE ONPaBIAHHBIM.

CornacHo AaHHOU TOUYKE 3pEHUS ITIaBHBIMH LEISIMUA U3yUYEHHS TTpeaMeTa « XUMHUS»
Ha 6a3oBoM ypoBHe (10-11 ki1.) sBASIOTCS:

dbopMupoBaHUE CUCTEMBl XMMHUYECKUX 3HAHWHW KaK Ba)KHEWINIEH COCTaBIISIONMICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOU JIEKAT KIIOUEBBIE MOHATHUS,
(dbyHIaMeHTanbHbIe 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE H
MOHUMAaHUE CYIHOCTH JOCTYMHBIX OOOOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPUEUN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHME W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX TIO3HAHUS
BEIIECTB W XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX I NPUOOpPETECHUS yMEHUH
OPHUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO B PUPOJIE,
B IPAKTUYECKOU U MMOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUM M CHOCOOOB JIESITENIbHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
OOBSCHEHHEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBui 0Oe30MmacHOro
oOpalleHus ¢ BeleCcTBAMM.

Hapsiny ¢ »Tum coaepxkaTenbHasi XapaKTEpUCTUKa LeJed W 3a7ad H3y4YeHUs
MpeaIMeTa B NPOrpaMMe IO XMMHU YTOYHEHA UM CKOPPEKTHPOBAaHA B COOTBETCTBUU



C HOBBIMM TPHOPUTETaMH B CHCTEME cpeaHero obmero ooOpazoBanus. Ceromans
B TPEMNOoJIaBaHUM XMMHUU B OOJNBIICH CTENEHW OTHAETCS MPEANOYTCHHE MPAKTHUECKON
KOMIIOHEHTE COJIep)KaHUsl OOY4YEeHHs, OPUEHTUPOBAHHOW HA MOATOTOBKY BBIITyCKHHKA
oromeo0pa3oBaTeIbHON  OpraHW3aly, BJIAJCIONIEr0 HE HAO0OpOM 3HAHUWH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSIMH aKTHBHOTO
MOJTyYeHUS 3HAHUI U TMPUMEHEHUS X B PEANbHOMN KU3HU ISl PEeUICHHs MPaKTHIECKIX
3ajad.

B o10i cBA3M mpu u3ydeHUH IpeaMera «XUMUA» JOMUHUPYIOUIEE 3HAYCHHUE
NpUOOPETAIOT TaKKE LEH U 33aJ1a4H, KaK:

ajanrtaius OOyJaromMXCsl K YCJIOBHSIM JUHAMHYHO pPa3BHBAIOIIETOCS MUpA,
dopMupoBaHUE UHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BaHMIO,
COTPYIHHUYECTBY, CAMOCTOSITETbHOMY NMPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMHU U MX TIPUMECHEHHUEM;

dopmMupoBaHue y 00ydJaIONIUXCS KIFOYSBBIX HABBIKOB (KITIOYEBBIX KOMITETEHIIUH ),
MUMEIOIINX YHUBEPCAILHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB JESATEIBHOCTH: PEIICHUS
npoOieM, Toucka, aHanu3za U o0paboTku  uHGOpMAIMU, HEO0OXOIAUMBIX
JUTSL IPUOOPETEHUS OTBITA IEATEIHHOCTH, KOTOPast 3aHUMAET BaKHOE MECTO B MIO3HAHUH
XHUMHH, a TaKKe JUIsl OIEHKH C TO3WIMH DKOJOTHYECKOW OE30MacHOCTH XapakTepa
BIMSIHUS BEIIECTB M XMMMUYECKUX IPOLECCOB Ha OpPraHU3M 4YeJIOBEKa M IPUPOJHYIO
cpeny;

pa3BUTHE I[I03HABATEJbHBIX HHTEPECOB, WHTEIUIEKTYalIbHBIX M TBOPYECKHUX
CHOCOOHOCTENW OOydaroluXcs: CIOCOOHOCTH CAaMOCTOATENBHO NIpUOOpETaTh HOBBIE
3HAaHUS [0 XMMHUU B COOTBETCTBUU C YXU3HEHHBIMU IOTPEOHOCTSMH, HCIOJIB30BaTh
COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOT MU AJIs TIOMCKA U aHaJIn3a yueOHOM U HayqHO-
HOMNYJIIpHONH MH(POPMALIUU XUMUYECKOTO COJEPKaHUS;

(GopMupoBaHue U pa3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOTO U JIOIMYECKOTO
MBIIUICHHS, HAOJIIOMATeIbBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBhIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, IpU IUIAHUPOBAHWU U TPOBEACHUU XUMHUUYECKOTO
HKCIEPUMEHTA;

BOCIHMTaHUE Y 00yJaromuxcs yoe:k 1IEHHOCTH B TYMAaHUCTHYECKON HANPaBICHHOCTH
XUMUH, €€ BaXHOM pOJIM B PEIIEHUH TJI00ANbHBIX MpoOJieM palMOHAIBHOTO
IPUPOJIOTIONB30BAHMS, TIONOJHEHHUS] DSHEPreTUYECKHX PECypCcoB M  COXpPaHEHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOr0 OTHOIICHHUS
K TpUPOAE U CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOPETEHHUS OMNbITA HCIOJIB30BaHUS
MOJYYEHHBIX 3HAHUW NJIS MPUHATHS TPAMOTHBIX PEIICHUH B CUTYallMsAX, CBA3AHHBIX
C XUMHUYECKUMH SBICHUSMHU.

Henu wu 3agaun  M3yyeHUs TMpeaMeTa «XUMHUS» MOIYyUYWIH HOIPOOHYIO
METOJMYECKYI0 MHTepHpeTanuio B pasnene «l[lmanupyembie pe3yiabTaTbl OCBOEHUS
IporpaMMBbl IO XUMUW», OJarogaps ueMy oOecredeHO YETKOE MPEACTABICHHE O TOM,
KaKhe 3HaHUS M YMEHHUS HMEIOT NpPSAMOE OTHOIIECHHWE K pealu3alud KOHKPETHOU
eI



B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00nactu « EcTecCTBeHHO-HAyUHBIE TPEIMETHI.

OOmiee YUCIIO YACOB, PEKOMEHIIOBAHHBIX I W3ydeHHs Xxumuu — 68 dacos:
B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B Hezeno).



COJIEP) KAHUE OBYYEHMUA!

10 KJIACC

TeopeTnueckue 0CHOBBI OPraHUYECKON XUMHUH

IIpenmer opraHudecko XWMUHU: €€ BO3HUKHOBEHME, pa3sBUTUE U 3HAYCHHUE
B MOJYYEHUM HOBBIX BEIIECTB M MAaTEpUANIOB. Te€Opus CTPOEHHS] OPTraHUYECKHUX
coenuHenuii A.M. byrtnepoBa, €€ ocHOBHble NOJIOKEeHHS. CTpYKTypHBIE (POPMYJIIbI
OpraHnyeckux BeuiecTB. ['omoimorus, mzomepus. XuMHU4YeCKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupUKaMu OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYeCcKUX COeIMHEHUH (CHCTeMaTUYecKasl) U TPUBHAJIbHbIE HA3BaHUS BAXKHEHIINX
IIPEACTAaBUTEIICH KIIACCOB OPraHUYECKUX BEIIECTB.

JIKCNepUMEHTATbHBIE METOAbI H3yYeHHUsI BEIIEeCTB H UX MPeBPaIIeHU i

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHUYeCKHUX BEIECTB U MaTeprallaMi Ha UX OCHOBE,
MOJICIMPOBAaHME MOJIEKYJl OpPraHWYECKHX BEIIECTB, HAONIONEHHE M OMNHCAaHUE
JEMOHCTPAIIMOHHBIX OTBITOB IT0 MPEBPAIIICHUI0 OPraHMYECKUX BEIIECTB MTPH HArPEBaHUH
(nnaBneHue, 0OyriMBaHUE U TOPEHUE).

Yriaesoxopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHUECKUH psi. MeTaH U 3TaH — MpOCTeHIIne
IpeJACTaBUTEIN AJIKAHOB: (PU3MYECKUE U XUMUUECKHE CBOMCTBA (peaKIuy 3aMEIICHHS U
TOPEHUs), HaXOXKJACHUE B MPUPOJIE, MOTyICHUE U TPUMEHCHHE.

AJKeHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKHU psl. OTWICH U TPONUICH —
IPOCTEHINNE MPEICTABUTEIN ATKEHOB: (U3UYECKUEC U XUMHYECKUE CBOMCTBA (peaKiuu
TUAPUPOBAHKS, TaJOTCHUPOBAHMS, THUIpaTallid, OKHUCJICHUS | IOJUMEpPHU3aIun),
MOJIyYEHUE Y PUMCHECHHUE.

Ankanuensl: OytaaweH-1,3 u wmetunOyramuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKHEe CBOWCTBa (peakuusi mnoaumepusanuu). l[loaydeHue CHHTETHYECKOTO
KaydyKa U pPe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKUU PSS, AIECTUIICH —
MIPOCTEHIINI MPEICTABUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (PU3UUCCKHE U XUMHYCCKHEC
CBOMCTBAa (pE€akUMH THUIAPUPOBAHMS, TaJOTCHUPOBAHMS, THUJpATAIIUH, TOPEHUSA),
MOJy4YeHHUE U MPUMEHEHHUE.

Apensl. bensoi: cocras, ctpoeHue, pu3ndeckne U XUMHIECKHE CBOMCTBA (peakiiuu
rajJoreHUPOBAHUS W HUTPOBAHUA), IMOJy4YeHHE U MPUMEHEHHE. Tonyon. cocmas,
cmpoenue, Qusuyeckue U Xumuweckue Cceoucmea (peakyuu 2alo2eHUpoO8aHust U
HUMPOBAHUs), NolyyeHue u npumereHue. TOKCUYHOCTH apeHOB. ['eHeTHYecKas CBS3b
MEXTy YIJIEBOAOPOIaMH, IPUHAIJICKAIITMMH K pa3IUYHbIM KJaccam.

! Kypcusom B TeEKCTE BBIIEICHBI JJIEMEHTHI COACpPKAaHHUS y4eOHOro Marephayia, KOTOpbIe H3Yy4arTcs
B O3HAKOMMTEIBHOM IIAHE W HE BKIIOYAIOTCS B COCTaB IpeaMETHBIX pe3ynbTaTtoB ocBoeHus DOII COO
Ha 6a30BOM YpOBHE.



[IpupoaHble UCTOYHUKYU YIIIEBOOPOAOB. [IpupoiHbIil ra3 U NONyTHHIE HEPTSAHBIE
ra3el. HeTb 1 €€ nporcxoxnenne. CrocoObl nepepadoTKu HEPTH: MEPEroHKa, KPEKUHT
(TepMuyeckuid, KaTaquTU4yecKuil), muponu3. I[Iponyktel nepepaboTku HePTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroap ¥ OpOAYKTHI €ro
nepepadoTKHU.

JKCIepUMEeHTAJIbHbIE METOAbI M3YUEeHHUsI BelleCTB U UX MpeBpaleH Ui

O3HakomIleHHE ¢ 00pa3liamMH IJIACTMACC, KAy4yKOB U pe3uHbl, KoJekunu «HedTb»
u «Yroiap», MOJACIMPOBAHUE MOJEKYJ YIJI€BOJAOPOJOB M TalIOr€HONPOU3BOAHBIX,
NpOBEJICHNE MPAKTHYECKO# padoThl: MOTyYEHUE ITUIICHA U U3YyYEHUE €ro CBOMCTB.

PacuéTHble 3aga4n

Boluncnenus mo ypaBHEHUI0O XUMHYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEIleCTBA WM TPOJYKTAa PEAKIUU 10 W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOIYKTOB PEAKIIUN ).

Kuciopoacoaep:kamme oprannyeckne coeIMHEHUs

[IpenenpHbIE OTHOATOMHBIC CIUPTHL. METaHOJ U ATAHOJ: CTpOeHHUE, Pu3nuecKue u
XUMUYECKHE CBOWCTBA (peaklMM C aKTUBHBIMH MeETajlylaMH, TajJOT€HOBOJOPOaMH,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXIYy MOJICKYJIaMu CUpPTOB. JlecTBue
METaHoJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO IIECJIOYHBIMU MeETajulaMHu, KauyeCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M 4YenoBeka. l[IpuMmeHeHune
[JIMIEPUHA U YTUICHTIIUKOJIA.

deHOoIT: CTPOCHHUE MOJIEKYJIbI, (DU3NYECKHE U XUMHYECKHE CBOMCTBA. TOKCHUYHOCTH
denona. [lpumenenue ¢genona.

Anbaerunsl u kemownsi. DopManbaeru, aleTaibAeTu/l: CTPOCHUE, PU3NUECKUE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKHUCJIEHUS W BOCCTAHOBJICHHUS, KaueCTBEHHbIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

Ayemon: cmpoenue, Quauyeckue u Xumuieckue c8oucmsea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOTIYYUeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAsT M YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3nYecKre 1 XUMUIECKHE CBOWCTBA (CBOMCTBA, 00IIMe /7S Ki1acca
KHCIIOT, peakiusi »sTepudukanuu), mnoirydeHue u npumeHeHwe. CreapuHOBas U
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENIN BBICIINX KAPOOHOBBIX KHCIOT. Mblja KaK COJIA
BBICHINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxxnple 3(QUpbl Kak TMPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [MApPONN3 CIOXKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrreBoasl: cocTaB, KiIacCH(PUKAUA YTIAEBOAOB (MOHO-, JU- W TIOJUCAXAPHUJIBI).
I'mroko3a — mpocTelmii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS MOJICKYJIbI, PU3NIECKHUE
W XHMHYECKHE CBOMCTBa (B3ammoneictBue ¢ rtuapokcugoMm wmeau(ll), oxucinenue
aMMHa4HbIM pacTBopoM okcujaa cepedpa(l), BocctaHOBIIeHHE, OPOKEHHUE TIIOKO3bI),
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HaxXOXJCHUE B MPHUPOJE, MPUMEHEeHHEe, Ononorndeckas poib. @otocuHTe3. OpykTo3a
KaK M30Mep TIIOKO3bI.

Caxapoza — npedcmagumenb OUCaxapuoos, 2uOpoIU3, HAXOHCOeHUe 8 Npupooe u
npumeHeHue.

Kpaxman w memmrono3a kak NpuUpoaHbie Toiaumepbl. CTpoeHue Kpaxmaia |
1EJUTI0NI03b1. DU3NYECKHE U XUMHUECKHE CBOMCTBA KpaxMaiia (THAPOJIH3, KaueCTBEHHAS
peaKIus C UOJI0M).

JKCIepUMEHTAJTbHbIE METOIbI H3yYeHHs BelleCTB M UX NMpeBpalleHuil

[IpoBenenue, HaOMIOACHUE W OMUCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJJTHOATOMHBIX CIUPTOB (OKUCIICHUE ITAHOJIA OKCHUIOM
menu(Il)), MHOroatroMHbBIX CHUPTOB (B3aUMOACHCTBHUE TJUIEPUHA C THUIAPOKCHIIOM
menu(ll)), anpaeruynoB (OKucCIEHHE aMMHA4YHBIM pacTBOpoM okcuga cepedpa(l) wu
ruapokcugom  menau(ll), B3auMojeilcTBMe Kpaxmajga C  HOAOM), TPOBEJCHHE
IPaKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3aga4n

Brluncnenust mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJTUIECTBA
UCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUH IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOYKTOB PEAKIIUN ).

A30Tcoep:Kaniue OpraHnyecKue coenHeHust

Amunsl. Memunamun u anunun: cocmas, cmpoenue, usuyeckue u Xumuiecxue
ceolicmaa (eopernue, 83aumooeticmaue ¢ 860001 U KUCIOMAMU).

AMUHOKUCTIOTHI Kak aMdoTepHble opraHudeckue coenuHenus. duzmdeckue u
XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIUIMHA). bronoruyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOpUYHASL U TPETHUYHASI CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBA OETKOB: THAPOIIN3,
JieHaTypaIus, KaueCTBEHHbIE PeaKIMy Ha OCIKH.

JKCNepUMEHTAIbHbIE METOAbI H3yYeHHUs BellleCTB U UX NMpeBpalleHuil
HaGmronenne u omucaHue JEeMOHCTPAIlMOHHBIX OIBITOB: JCHATypalus OeIKOB
MIPY HarpEeBaHWH, I[BETHHIE PEAKIIUU OEIKOB.

BricokoMouieKyJIsIpHBbIE COeTMHEHUST

OCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYJIIPHBIX COCJIUHEHUN: MOHOMED,
MTOJTUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJTUMEpH3aIluH, CPEIHSS MOJICKYIISIPHAS Macca.
OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJCKYJISIPHBIX COSTUHCHHH — IOTUMEPHU3AIUsSI U
TTOJTMKOHICHCAITHSL.

Ilnacmmaccer  (nonusmuner, NOAUNPONUNEH, NOJUBUHUIXTIOPUO, NOJUCIUPOIL).
Hamypanonoii u cunmemuyeckue «xayuyku (0ymaoueHosvlll, X10PONPEHOBbll U
uU30npenoswill). Bonoxkna: namypanvbHvie (XJIONOK, wepcmv, WENK), UCKYCCHBEHHbLE
(ayemamnoe 80JI0KHO, BUCKO3a), CUHmMemuyecKkue (KanpoH u JIa8Cau).
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IKCNEPUMEHTAIbHbIC METOAbI H3yYCHHUS BeIECTB U UX NPeBPALLeHU
O3HakoMIleHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB.

Me:xnpeaMeTHbIe CBA3H

Peanuzanus MEXIpPEIMETHBIX CBSA3€H NPU H3YYECHUU OPraHUYECKOM XUMUU
B 10 Kyacce ocymiecTBIsieTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUW, TaK W TOHATHW, SIBISIOIIMXCA CUCTEMHBIMHU Ui OTAENBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61Me ecTeCTBEHHO-HAaY4YHbIE MIOHATHS: ABJICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHaJIU3, CUHTE3, KiaccU(pUKaIUs, NEPUOJUYHOCTb, HAOIIOJCHHE, U3MEPEHHE,
AKCHEPUMEHT, MOAECINPOBAHUE.

®uznka: Marepus, IHEPTUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, YHEPTreTUYECKUI
yYpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHME BelIeCTBa, (uznyeckue
BEJIMYMHBI U €UHULIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusMm, Ouocepa, OOMEH BeEIIECTB B OpraHHU3Me,
doTocuHTE3, OMOTOTHYECKU aKTUBHBIE BelllecTBa (OENKH, YTIeBOIbI, KUPBI, PEPMEHTHI).

['eorpadus: mMuHepanbl, TOPHBIE TOPOIbI, MOJIE3HBIE HMCKOMAEMbIE, TOIUIMBO,
peCypChL.

TexHomorus: nMuIEBble MPOAYKThI, OCHOBBI PAallMOHAIBHOIO IMUTAHUA, MOIOLIUE
CPEACTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE IIpenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnueckne 0CHOBbI XUMUM

XUMHUYECKUI AJIeMEHT. AToM. Sapo aroma, H30TOMBI. DIEKTPOHHAs 00O0JIOYKa.
DHepreTHyeckre YpPOBHH, IMOJYyPOBHH. ATOMHBIC OpOHWTanH, S-, P-, 0- SIEMEHTHI.
Oco0OeHHOCTH pacipeiesICHUs! SJIEKTPOHOB IO OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
Y4eTBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAIIUSI aTOMOB.

[lepuonnuecknit 3akoH u llepuoamyeckas cucTeMa XUMHYECKHX 3JIEMEHTOB
J.. MengeneeBa. CBsi3b NEpUOAUYECKOrO0 3akoHa U llepuonnueckoil CHCTEMBI
xummuueckux 3aemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHMSI CBOWMCTB XMUMHUYECKUX JJIEMEHTOB W 00pa3yeMbIX UMH
MPOCTBIX M CJIOXKHBIX BEIIECTB MO rpynmnaM M NepuojaM. 3HAYECHUE MEPUOAUYECKOrO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbI XUMUYECKON CBA3U (KOBaJIEHTHAs
HETOJIApHAs W TOJSpHAs, WOHHAS, MeTaJTM4eckas). MexaHu3Mbl 0O0pa30BaHUs
KOBJICHTHOM XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). BogopoaHas
CBsI3b. BaeHTHOCTB. DNEKTPOOTPpUIATENBHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KaTHOHBI
Y aHHOHBI.
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BemecTtsa MONEKYJISPHOTO UM HEMOJIEKYISIPHOIO CTPOCHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT TUIIa KPUCTAJIINYECKON PELIETKU.

IlonsiTHe 0 qucnepcHbIX cuctemMax. VICTHHHBIE U KOJUTIOMAHBIE pacTBOPBL. MaccoBas
J0JIs BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHnyeckux coenuHeHuid. HomeHknaTypa HeopraHuyeckux
BemecTB. ['eHeTnueckas CBA3b  HEOPraHWYECKUX  BEIIECTB, IMPHUHAJICKAIIUX
K pa3JIMYHBIM KJIACCAM.

Xumunueckas peakuus. Kiaccudukanus XuMUYeCKUX peakiMii B HEOPraHUuyecKon
U OpPraHWYeCKOW XMMHH. 3aKOH COXPAHEHHs MAacChl BELIECTB, 3aKOH COXPAHEHHUs U
PEBPALIEHUS SHEPTUU TPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3du4HbIX (akTopoB. OOpaTUMbIE
peakiuu. XuMu4yeckoe paBHoBecHe. PaKkTOphI, BIUSIOIIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CunbHble U ciabble 3iekTposnnThl. Cpena
BOJIHBIX paCTBOPOB BEILECTB: KKCIas, HEUTpaslbHas, 1eja04Hast. [lonamue 0 6000poOHOM
nokasamene (pH) pacmeopa. Peakuun noHHoro oomeHa. [ uopoaus neopeanuyeckux u
OP2AHUYECKUX GEUJeCE.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  snekmponuse
pacniasos u pacmeopoe coieu. llpumenenue 3nexmpoausa.

JKCNePUMEHTAIbHbIE METOAbI H3y4YCHHUS BelleCTB U UX NMPeBpalleHuil

Hemonctpanus Ttabnun «llepuoandeckass cucreMa XUMUYECKHUX DIIEMEHTOB
J.W. MenneneeBay, u3ydeHHE MOjeNed KPUCTALIMYECKUX PEHIETOK, HAONIOJCHHE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3joKeHHE MEPOKCHIA
BOAOpOAA B MPUCYTCTBUM KaTajau3aTopa, OIpPEAEICHUE CpEeAbl PacTBOPOB BEILECTB
C TOMOIIbI0 YHUBEPCAIHHOTO WHIWKATOPA, PEaKIMM MOHHOrO OOMeHa), MpOBEICHUE
IIPaKTUYECKON paboThl «BiusHHEe pa3IuYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
pEeaKIm».

PacuéTHblie 3agaun
Pacuétbl o ypaBHEHUAM XUMHYECKUX PEAKIU, B TOM YHCIIE TEPMOXUMHYECKHUE
pacy€Thl, paCU€ThI C UCIIOJIB30BAHUEM ITOHSTHS «MACCOBAs J10JI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Tlonoxenune HemetayuioB B llepruoanyeckod CUCTEME XHMHUUYECKUX
anemenToB /.. MenneneeBa u 0COOEHHOCTH CTpOEHUS aTOMOB. DU3NUECKHE CBOMCTBA
HEMETAJIOB. AJUTOTPONUsS HEMETayuioB (Ha TpUMepe Kuciopoaa, cepbl, (ochopa u
yIIIepoa).

XUMUYECKHE CBOMCTBAa BAXHEUIIUX HEMETA/UIOB (Tajlor€HOB, CEpbl, a30Ta,
dochopa, yriaepona U KpeMHHUSA) U UX COCAMHEHHM (OKCHUIIOB, KHUCIOPOACOACPKAIIUX
KHCJIOT, BOJOPOJHBIX COSTUHEHUH).

[IprMmeHeHne BaKHENIITMX HEMETAJUIOB U X COCTMHEHU .
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Meramubl. Ilonoxxenue MerayuioB B llepuoguyeckonl cucreMe XHUMHUUYECKUX
anemeHToB J.W. MenneneeBa. OCOOEHHOCTH CTPOECHHUSI DIIEKTPOHHBIX 000JI0YEK aTOMOB
MeramioB. OO6mme  ¢usuueckue cBoiicTBa  MeramwioB. CIulaBel  METaJUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAIIOB.

XUMHUYECKHUE CBOWCTBA BAXXHEUIIUX METAIOB (HAaTPUi, KaJIUM, KalbI[Ui, MarHuH,
ATIOMUHUM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHEHUM.

OO6mue crocoObl mMonydeHHus: MeTaoB. Memannypeus. Kopposus memannos.
Cnocobul 3auumel om koppo3zuu. [IpuMeHeHue MeTaioB B ObITY U TEXHUKE.

3KCHepHMeHTaJIbeIe METOAbI N3YUYCHUSH BEIICCTB H UX npeBpameHnifl

I/I?)yquI/Ie KOJIJICKIINH «MeTannsl u CIIJIaBbI», O6pa3LIOB HCMCTAJUIOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX  3a/1a4, Ha6J'IIOI[€HI/Ie n OIHNCAHHUC ACMOHCTPAIMOHHBIX U
Ha60paTOpHBIX OIIBITOB (BSaHMOﬂeﬁCTBHe TUAPOKCHUIA AJIFOMUHUA C paCTBOPAMU KHCIIOT
151 H.ICJIO‘I@ﬁ, Ka49CCTBCHHBIC PCAKITUU HA KATHOHBLI MeTaJ'IJ'IOB).

PacuéTHble 3aga4n

Pacuéter Maccel BemiecTBa WM 00bEMaA Ta30B 10 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wi 00bEMY OJHOTO M3 yUaCTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECCTB
UMEET MPUMECH.

X¥MHUA M )KU3Hb

Ponpr xumuum B 0OeCEUYEHHHM SKOJOTHYECKOW, HHEPreTUYECKOW U TMHIICBON
0€301acCHOCTH, Pa3BUTUHA METUIIUHBL. [IOHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIECTB
U XUMUYECKHUX PEAKIIN.

[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIIMIAX MPOMBIIIJICHHOTO TOJYYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MUPE BEILIECTB U MATEPUAJIOB: BAKHEHUIIINE CTPOUTEIIBLHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl,  KpackKd, CTEKJIO, KepaMHuKa, MaTepHuasbl
JUTSL DJICKTPOHHUKH, HAHOMATEePHAJIbl, OpraHUYeCKUEe U MUHEPAJIbHBIC YI00PEHNS.

XuMHSI H  3JI0POBbE YEIOBEKA: IIPABWJIA MCIIOJb30BAHUS JICKAPCTBEHHBIX
IpenapaToB, IpaBmiia OE30IacHOTO HCIOIB30BAHUS IPENapaToB OBITOBOM XUMHH
B IOBCEJHEBHOM KU3HU.

MeknpeaMeTHbIe CBSA3H

Peanuzanus MexnpeAMETHBIX CBA3€d MpU HM3yYEHHH OOIIe M HEeOopraHu4ecKou
xumud B 11 Kacce ocylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHSATUWA, TaK W IIOHATUH, SBISAIOMIMXCS CHCTEMHBIMU [JI OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHBIC TIOHATHS: HAyYHBIN (DAKT, TUOTE3a, 3aKOH, TEOPHSI,
aHajau3, CHUHTE3, KiIacCu(pUKalUsi, MePUOJUYHOCTh, HAOIIOJICHUE, DSKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, ABJICHUE.

®du3uKa: MaTepus, SHEPTHs, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKHI YpPOBEHb, BEIECTBO, TEIO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBAa, (PU3NYECKHUE BEIUYMHBI M €IUHULBI UX U3MEPEHHS,
CKOPOCTb.

buonorus: kneTka, opranusM, d3KocucreMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHbI, OOMEH BEILLIECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOPHbIE MOPOAbI, TOJE3HbIE HCKOMAEeMble, TOIUIMBO,
pPECYPCBL.

TexHonorusi: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJULYpPTHsi, MPOU3BOJICTBO
CTPOUTENBbHBIX  MATEpUaAJOB, CEIbCKOXO3SMCTBEHHOE IMPOU3BOJCTBO,  MHUIIEBAs
IPOMBIILIEHHOCTD, dbapmaneBTHyecKas POMBIIIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKUX  MPernapaTtoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTepuasoB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS 00yUYarOIIUMUCS
mporpaMMm cpefHero oOmiero o0pa3oBaHus (JIMUHOCTHBIM, METAMpeAMETHBIM U
npeaMeTHbIM). HaydHo-MeTonuuecko OCHOBOM [isi  pa3pabOTKH  IJIaHUPYEMBIX
PE3yJIbTATOB OCBOEHMSI IIPOTrpaMM CPEHEro OOLIEro 00pa3oBaHUs SIBISIETCSI CUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEJIHEr0 OOIIETO
00pa30BaHus BbIJECICHBI CIEYIOLIME COCTABIISIIOIIME:

OCO3HAaHHWE OOYYAIOUIUMUCS POCCUHCKOW TpaxJaHCKOW HJACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEIENIEHHUIO;

HAJIMYME MOTHBAIIUU K 00YUECHHIO;

[[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIMLIUi 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIuXCs PYKOBOJICTBOBATHCS B  CBOEH
NEATENIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IIPUCYILIUMHU LIEJIOCTHOU CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYWE MPAaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIETU
Y CTPOUTD )KU3HECHHBIE IIJIAHBI.

JIMyHOCTHBIE PE3YIBTATHI OCBOCHUS MpeAMeETa «XUMHUA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIILHOW JESITEIbHOCTH B COOTBETCTBUU C TyYMaHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UJI€AIIAMU POCCUHUCKOTO
IPaXKIAaHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAMU U MPABUJIAMU TTOBEICHUSA,
CIIOCOOCTBYIOIIMMH TpOIlEcCaM CaMOIIO3HAHUS, CaMOPa3BUTUS M HPABCTBEHHOIO
CTaHOBJICHUSI TMYHOCTH 00YUaIOIINXCS.

JImyHOCTHBIE  pE3yAbTaThl  OCBOCHMS  mpeamMera  «XUMHS»  OTPaXKaroT
cOpMUPOBAHHOCTh  OMNbITA TO3HABATEILHOM M  IPAKTHYECKOH  JesATeNbHOCTU
00y4aroUMXcs Mo peaau3aluy NPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOr0 BOCIUTAHMS

OCO3HAHUSl OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH,
YBa)KCHUS K 3aKOHY U IPABOTIOPSIKY;

MIPEJICTABJIICHUS O COIMAJIBHBIX HOPMax W TpaBUIaX MEKIUIHOCTHBIX OTHOIICHHH
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATSIBHOCTH TPH CO3JaHHH YICSOHBIX
MIPOEKTOB, PEIICHUH YYeOHBIX W TIO3HABATCNIbHBIX 3a7ad, BBIMOJHCHUHA XHUMHYCCKUX
IKCIICPUMEHTOB,;
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CrOCOOHOCTU MTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHThI
JIPYTUX NpU aHAJIU3E PA3IMUYHbBIX BUJOB YUCOHOU €SI TENHHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHHUS .

LEHHOCTHOTO  OTHOIIEHWS K HMCTOPUYECKOMY H©  HAYYHOMY  HACJEIHIO
OTE€YECTBCHHON XMMUH;

yBaXEHUS K TMpolleccy TBOpPUYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOIO
NPUMEHEHNUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHMSI HAYKH €CTh pPe3yiabTaT
JUTUTENIBHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, IMTOCTOSIHHOTO
TPyZa YYEHBIX U NTPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJIYYEHHU U MOCIEAYIOLIEM AaHAIINA3E
uH(OpPMaIIMK O MEePEIOBBIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEICHMUSI;

CIIOCOOHOCTU OIIGHUBATh CHUTYyalldd, CBSI3aHHBIC C XUMHUYCCKUMH SIBIICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
U LIEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U MOCTYNKHU CBOUX TOBAPUIIEH C MO3UIUM
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUN 3TUX IIOCTYIKOB;

4) dpopmMupoBaHUS KYJIbTYPhI 310POBbSI:

MOHUMAaHMUsI IIEHHOCTEH 3/I0POBOr0 U 6€30macHOro obpasa K1U3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TCUXHYECKOMY
3J10POBBIO;

COONIO/ICHUST TpaBWJI OE30MacHOr0 OOpalleHWs ¢ BeIIeCTBAaMHU B OBITY,
MTOBCEJIHEBHOM XU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMaHUSI 1IEHHOCTH MPaBUJ WHIWBHIYAJIBHOTO M KOJUICKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYyAITUAX, YTPOXKAIOMINX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHHUS TIOCICJCTBHM M HENPUITHS BPEIHBIX MNPHUBBIYCK (ymOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

5) TpPy10BOr0 BOCIUTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEICKON IEATETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEILHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PELICHUM MPAKTUYECKUX 3a]ad COIMATbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpEeCa K TMPaKTUYECKOMY M3YYCHHIO TMpodeccuii  pa3uyHOro  poja,
B TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHU 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBUIYAIBHOU TPAEKTOPUH 00Opa30BaHUS,
Oynymie mpodeccun M peanu3anud COOCTBEHHBIX J>KM3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XHMHUHU, HMHTEPECOB U NOTpeOHOCTEH
o0111eCTBA;
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6) IKOJIOrHYeCKOro BOCIIMTAHHUS:

HKOJIOTHYECKH 11€JIeCOO0pPa3HOr0 OTHOUIEHUS K NPHUPOJAE, KAK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMaHUsl TrJI00aJbHOTO XapakTepa HSKOJOTMYECKUX Npo0sieM, BIUSHUS
OKOHOMUYECKUX IIPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMAIIBHOMN CPELBI;

OCO3HAHMSI HEOOXOJUMOCTH HCHOJIb30BAHMS JTOCTHXKEHUM XUMHUU Uil pelIeHUs
BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HEIPUATUA NEUCTBUHM, NPUHOCAIIUX BPEL OKPYKAIOLICH IPUPOAHOMU
cpele, yMEHHUsl TPOTHO3UPOBATh HEOJArOMPHUATHBIE HSKOJOTHMYECKHE MOCIEICTBUS
OpEANPUHUMAEMBIX AEHCTBAN U MPEIOTBPAILATh UX;

HaJU4MUs PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, 3KOJIOIMYECKOM KYJIbTYpHI,
ONbITa JIESITENBHOCTH 3KOJOTMYECKOM HAIMpaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TMO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLIMAJILHOM MpPaKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOIOTUH XeMOpoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUPUKN XUMUU KaK HayKH, OCO3HaHMs €€ posii B (POPMUPOBAHUU
pallMOHAJBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM LIEJIOCTHOIO TPEICTABICHUS
00 OKpy’KarolieM MHpe Kak O €AMHCTBE MPUPOIBI U YEIOBEKA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U perieHnH MpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM ITUBUITU3AIINH: B €€
I'YMaHUCTUYECKOM HAIPaBJICHHOCTH W BaXHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTEpPUATIbLHON KYJIbTYPhl, PEIICHUH TI00aIbHBIX MPOOJIEM YCTONYMBOTO Ppa3BUTHUS
YeJI0BEUYECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBON M 3KOJIOTHYECKON O€30IMacHOCTH,
B Pa3BUTUM MEIUIIUHBI, OOECIEYECHUH YCIIOBUN YCHEIIHOTO TPyla U SKOJOTHYECKU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAHUSl CYIIHOCTH METOJOB IO3HAaHWS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIIONBh30BATh IMOJIy4aeMbIe
3HAHMS JJIs aHajdu3a U OOBSACHEHMS SIBJICHUN OKPYXKAIOMIEr0 MHUpPA W MPOUCXOSIINX
B HEM HM3MEHEHUH, YMEHHS JeliaTh 0OOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAYUYHBIX
(aKTOB M UMEIOIUXCS JAHHBIX C IENbI0 TOTYYEHHUsT JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HMCIOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PEILICHUS
mpo0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATEITbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPA30BaHMUIO,
K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUU MO XUMHH B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTSIMH;

MHTEpeca K OCOOEHHOCTSIM Tpylla B pa3lUyHbIX cdepax MnpodhecCHOHATBHOM
NEeSATEITbHOCTH.
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METAINPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yabTaThl OCBOECHUS YU€OHOT0 MpeaMeTa « XUMUS» Ha YPOBHE
CpeaHero oo1ero ooOpa3oBaHus BKIIOYAIOT:

3HAYUMBIC TSI dbopmupoBaHuUs MUPOBO33PECHUS 00yJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIeHAYyYHbIE TOHITHS, OTpPaKAIOIIUE
[ETTIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIIEHU(PUKY METOAOB MO3HAHMUSI, UCTIOJIb3YEMbIX
B €CTECTBEHHBIX HayKkax (Marepus, BEIECTBO, SHEPrus, sIBJICHUE, MPOIECC, CUCTEMA,
Hay4YHBIM (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIICIOBAHMUE,
HaOII0/IeHNUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHe);

YHUBEpCAJIbHBIC Yy4YeOHbIE JelicTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryisTuBHbIE), obecrnieunBaromue GopmMupoBaHue (yHKIIMOHATIBHOM T'PaMOTHOCTU U
COIMAIbHOM KOMITETCHITUN 00Yy4arommnXCs;

CIIOCOOHOCTh O00YYAIOIIMXCS KCIOJIb30BaTh OCBOCHHBIC MEXKIUCIHUIUTMHAPHBIC,
MHUPOBO33PEHUYECCKUE 3HAHUSI M YHUBEPCAIIbHBIC YUCOHBIC ACHCTBHS B TTIO3HABATEILHON U
COLMATBbHOM MTPAKTHKE.

MertanpenMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbLHBIMU YUCOHBIMHU
N03HABATEILHBIMH, KOMMYHHKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUA
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOSATEIHLHO (POPMYIUPOBATH U AKTYaJIU3UPOBAThH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEJICIISTH IeNIN JeATEILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUH UX JTOCTHUKECHUS,
COOTHOCHTH PE3YyJbTaThI IEATEILHOCTH C MOCTABICHHBIMHU IIECIISIMH;

MCIIOJIb30BaTh MTPU OCBOCHUU 3HAHUI MPUEMBI JJOTUYECKOTO MBIIIICHHS — BBIIEISATD
XapaKTepHble TMPHU3HAKU TOHITHN M yCTaHABIMBATH WX B3aUMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBSICHEHUS OTIETBHBIX (DAKTOB U SIBICHHI;

BBIOWPATh OCHOBAHHS M KPUTEPHUH JJISl KIACCU(UKAIMKM BEIIECTB U XUMHUYECKUX
peaKuuii;

yCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE  CBSI3M  MEXAY  HM3Y4aeMBbIMH
SBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIIEHUS (MHIYKTUBHBIC, IETyKTUBHBIC, TI0 AaHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX,
(dbopMyIHpOBaTH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSITh B TMPOIECCE IMO3HAHMS, HWCIONB3yeMble B XHMHH CHMBOJHMYECKHE
(3HAKOBBIE) MOJIETTH, TIPEOOPA30BBIBATH MOJICTLHBIC MIPEACTABICHUSI — XUMUYECKUIA 3HAK
(cumMBO) BIeMeHTa, xuMuueckas (opmylia, ypaBHEHHUE XHMHUYECKOW peakiuu —
MIPY PEIICHUN YIeOHBIX TIO3HABATEIBHBIX U MTPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHBIC
MOJICITbHBIE TIPEJCTABICHUS IS BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3Y4aeMBbIX
BEIIECTB U XUMHUYCCKUX PEAKIIHA.
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ba3oBble uccienoBare/ibCKue 1eiiCTBUA:
BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUI;
dbopmMynupoBaTh 1EIX U 3aJa4d MCCIICIOBAHUS, UCIOJIb30BATh MMOCTABICHHBIC U
CaMOCTOSITEIBLHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JIJIs1 (POPMHUPOBaHMSI THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMU;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBLHOIO TUIAHUPOBAHUA U IPOBEACHUS YUEHUYECKUX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMS HaOII0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIHpoBaTh O0O0O0OIICHUS U
BBIBOJIBl OTHOCHUTEJIBHO JOCTOBEPHOCTH pPE3YyJbTaTOB HCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O MpoeIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKON UCCIICI0BATEIbCKON U MPOEKTHON JIEITEIIbHOCTH,
MPOSIBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIILHOMY MTOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIUYHBIX METOJIOB O3HAHUSI.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HUCTOYHHMKAX HMH(pOpManuu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBbIC MOcoOms, pecypchl MHTEpHeTa),
aHAM3UPOBATh MH(POPMAIIUIO PA3IMYHBIX BUJIOB M (OPM IPEACTABIICHUS, KPUTHICCKU
OILICHMBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMynHpoOBaTh 3aIIPOCHI U MPUMEHSTH Pa3IMYHBIE METOJIbI IIPHU TTOUCKE U OTOOpE
uHbOpMaIIK, HEOOXOAUMOM JIJIsl BBITIOTHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTb  OMBIT  MCMOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMpPATh ONTUMAJIBHYIO (OpMY NpeacTaBieHUsS WH(OpMaIU
(cxembl, rpaduKH, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpEACTBAa MpH paboTe ¢ XUMHUYECKOU
uHbOpMaIIHe: TPUMEHATh MEXIPEAMETHbIE (PU3NUECKre U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (HOPMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH.

KomMMmyHMKaTHBHBIE YHMBepPCaJlbHble Y4eOHbIe ACHCTBHS:

3a/JlaBaTh BOIPOCHI [0 CYIIECTBY OOCyXJaeMoll TeMbl B XOJ€ JAuanora
W/WIM  JUCKYCCUHM, BBICKa3bIBaTh UJAEH, (OPMYyIUpOBATH CBOM  MPEIIOKCHUS
OTHOCHUTCIIBHO BBIIIOJIHCHU A HpC,Z[J'IO)KGHHOfI 3aa4u,

BBICTYIIATh C HpCBGHTaHHCﬁ PE3yJIbTaTOB [M03HABaTCIILHOU ACATECIIBHOCTH,
IMOJTYYCHHBIX CaAMOCTOATCIBHO HIIM COBMCCTHO CO CBCPCTHHKAMH IIPU BBIIOJHCHHHA
XUMHUYECKOTO SKCINEPUMEHTa, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealiu3alid y4eOHOro MpOeKTa U (POPMYIUPOBATH BBIBOJIBI
M0 pe3yjbTaTaM MPOBEAEHHBIX MCCICAOBAHUM MYyTEM COIJIACOBAHMS MO3UIUN B XOJI€
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMU.
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PeryasiTuBHble YHUBepPCAJIbHbIE yUeOHbIE HeCTBUS

CaMOCTOATEIbHO IIAHUPOBATH U OCYILUECTBIATH CBOX  IIO3HABATEIBHYIO
HNEeATEIbHOCTh, ompeneisas €€ LelId W 3aJayd, KOHTPOIUPOBaTH U IO Mepe
HE0OXOIMMOCTH KOPPEKTUPOBATH MIPEAJIaraeMblil alrOPUTM IEUCTBUI MPHU BHIMOIHEHUU
y4eOHBIX U HCCIE0BATENIbCKUX 3a7a4, BbIOMpaTh Hanbosee 3(h(PeKTUBHbBIN crocod ux
peleHns ¢ y4ETOM MOJyYEHHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKLINSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAIM3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KVIACC

IIpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMHUsD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O XUMHUYECKON COCTAaBIISIONIEH €CTeCTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUH NPUPOJIBI, B POPMHUPOBAHUH
MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM
JUISL pelleHHus] MPaKTUYECKUX 3a/lad U DKOJOTUYECKH OOOCHOBAaHHOTO OTHOILICHUS
K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOM CpENE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasi BKIIFOUAET: OCHOBOIIOJIATraloLue
HNOHATHS (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTpOHHAas 000Ji0uka aToMa, MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XMUMHYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BEépHyTas u cokpamiéHHas), MoJb, MOJISIpHAasi Macca, MOJIAPHBIN 00BEM, YTIIIepOIHbBIN
CKeJeT, PyHKIIMOHANIbHAS TPYIITa, PauKall, U30MEpUs, H30MEPHI, TOMOJIOTHYECKUH P,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA U a30TCOAEpKAIIUE COEAUHEHUS, MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHHS); TEOPUH U 3aKOHBI
(Teopus cTpoeHus: opraHnyeckux BeuectB A.M. byTiepoBa, 3aKOH COXpaHEHHs MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHU SA3bIK XUMHUH; MUPOBO33PEHYECKUE 3HAHMUS,
JeXxanue B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUI,
(dakToNOTMYEeCKHUE CBEJACHHS O CBOWCTBax, COCTaBe, IMOJY4YCHHH U 0€30MacHOM
WCIIOJIb30BAaHUM BAXKHEWIIUX OPraHUYECKUX BEIIECTB B OBITY HW MPAKTUYECKON
JNEATEbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATh XapakTEepHbIE TMPU3HAKH TOHITHH,
YCTaHAaBIMBAaTh MUX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME  IOHSTHS
IIPY ONHUCAHUHU COCTAaBA, CTPOCHUS U PEBPALLICHUN OPTaHUYECKUX COCINHEHUN;

chOpPMHPOBAHHOCT, ~ YMEHHMHA  HWCIOJIB30BaTh  XUMHYECKYH)  CHMBOJHUKY
JUTS1 COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW ) (opMyIT
OpPraHMYEeCKUX BEIIECTB M YPAaBHEHUW XUMHUYECKHX PEAKIIUMM, U3rOTaBIMBATH MOIECIU
MOJIEKYJI ~OPraHMYE€CKMX BEUIECTB JUIS WJUIIOCTPAUMH HMX XHUMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMUPOBAHHOCTh yYMEHUW yCTaHABIMBATh MPUHAMJIECKHOCTh HU3YUYEHHBIX
OpraHUYECKUX BEIIECTB MO MX COCTAaBY M CTPOCHUIO K ONPENCIEHHOMY KJIacCy/Tpymime
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COCIMHEHUN  (YrIeBOAOPONbI,  KHUCIOPOA M  a30TCOJEp)KAlllUe  COEAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHUS IO CHUCTEMAaTUYECKON
Homenknatype (IUPAC), a Takke NpUBOAMTH TPUBUAJIbHBIE HAa3BaHMS OTIEIbHBIX
OpPraHMYeCKUX BEUIECTB (3TUJIEH, TPOIUIIEH, alleTUIIEH, STHUIICHTJIMKOIb, TITULIEPHUH, (EHOM,
dopManpaerua, ameTaabIeru, MypaBbUHAs KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAS
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, LeJUII0JI03a, [IULKH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BUIAbl XUMHUUECKOU CBA3U B OPTaHUYECKUX
COEIMHEHUSX (OJIMHAPHBIEC U KPATHBIE);

chOpPMHUPOBAHHOCTh ~YMEHHUS NPUMEHSITh TOJOXKEHHS TEOPUU  CTPOCHUS
opranndeckux BemiectB A.M. bytinepoBa 1 OObBSICHEHUS 3aBUCMMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYecKue u
XUMUYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BelIeCTB (MeTaH, 3TaH, 3TUJICH, MPOIMUJIEH, aleTuiieH, Oyraauen-1,3, meTunOyTraaueH-
1,3, OeH30i1, METaHOJ, ATaHOJ, ATHICHIJIMKOIb, TIULEPHUH, (EHOJ, aleTalbIerui,
MypaBbUHAsI M YKCYCHasi KHUCJOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCyCHas
KHCJIOTA), WJUIFOCTPUPOBATh TI'E€HETUYECKYK) CBSI3b MEXKIAYy HUMU YpPaBHEHUSIMH
COOTBETCTBYIOIIMX XUMHUECKHX PEAKIIUN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTE€pPU30BaTb HCTOYHUKHU YIJIEBOAOPOIHOIO
ChIpbsl (HEPTH, NIPUPOIHBIA ra3, yroib), CIOCOOBI MX NMEPEPadOTKH U MPAKTHYECKOE
IpUMEHEHHUE MPOIYKTOB NepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUI IPOBOJUTH BEIYMCICHUS [0 XUMUUYECKUM YPABHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA HCXOAHOIO BEIIECTBA WM MPOAYKTa PEAKIHUH I10
U3BECTHBIM  Macce, O0OBEMY, KOJMYECTBY OJHOIO U3 MCXOJIHBIX  BEILECTB
WJIU TIPOAYKTOB PEAKIINH);

chopMHUPOBAaHHOCTh YMEHUHN BIQJACTh CHCTEMOU 3HAaHWNW 00 OCHOBHBIX METOAAX
HAy4HOI'0 ITIO3HAHMS, UCIOJIb3YyEMBIX B XUMHUU IIPU U3YYECHHUU BELIECTB U XUMHUYECKHUX
ABJeHU (HaOMIOJIeHUE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBIC XMMUYECKUE 3HAHMS JUIA NPUHATHUS PEIICHUM B KOHKPETHBIX JKM3HEHHBIX
CUTyalUsX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHECHHEM;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOJaTh MpaBUJa IOJIB30BAHUS XMMHUYECKOU
nocy10i 1 1a00paTopHBIM 000PYIOBAaHUEM, A TAKXKE MpaBUiIa OOpallleHus C BELECTBAMU
B COOTBETCTBUU C UHCTPYKLUSMH IO BBHIIIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh ~ YMEHMH IUIAHUPOBAaTh M BBIIOJHATH  XUMHUYECKHUH
SKCIIEPUMEHT (MPEBpALIEHUs] OPraHUYECKHUX BEIIECTB IMPU HArPEBAHHUM, IOJIYYEHUE
OTUJIIEHA M W3YyYEHHUE €Tr0 CBOMCTB, KAYECTBEHHBIE PEAKLIHUH OPTraHMYECKUX BEIIECTB,
JeHaTypauus O€JKOB NMpPU HArpeBaHUM, IBETHBIE PEAKIMH OEIKOB) B COOTBETCTBUU
C MpaBUJIAMHU TEXHUKH O€30MaCHOCTHU MPHU OOpAIeHUH C BELIECTBAMU U JIAOOPATOPHBIM
000pyAOBaHUEM, NPEICTABIATh PE3YJbTAaThl XWMHUYECKOIO 3KCIEPUMEHTa B (opMme
3alMCH YPABHEHUN COOTBETCTBYIOLIUX PEAKUM U (OPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB,;
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cOPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAJU3UPOBATH  XUMHUYECKYIO
nH(pOpMaIHIO, MOTYyYaeMyl0 U3 pa3HbIX UICTOYHUKOB (CpeaCcTBa MacCOBOM MHGOpMAIUU,
WuTepHeT u apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOIIOAATH MPaBUIIa HKOJIOTMUYECKHU LEIECO00pa3HOTO
MOBEACHUS B OBITY U TPYAOBOMU JAESITEIILHOCTH B LEISAX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYXalolel MPUPOIHON Cpellbl, OCO3HAaBaTh OMACHOCTb BO3ICHCTBUS Ha >KHUBBIC
OpraHu3Mbl ONpeeNEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbIci nokaszatens [1JIK,
MOSICHATh Ha NpPUMEpax CHOCOObl YMEHBIIEHHS W MPEAOTBPALICHUS HX BPEAHOTO
BO3/ICHCTBUS Ha OPTraHU3M YEJIOBEKa;

st o0y4aroIMXCs C OrpaHMYEHHBIMHU BO3MOXKHOCTSIMU 370POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJIaX T[O3HAHUS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISL CJIETIBIX M CIa0OBUASIIMX OOYYaIOLIUXCS: YMEHHUE HCIOJIb30BaTh PENbePHO
TOUEUHYIO cucTeMy oO6o3Hauenuit JI. bpains ans 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOCHHS Kypca «OOIas U HEOpraHUYecKas XUMUS)
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHIA: O  XMMHYECKOM  COCTaBIIAIONICH

€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XMMHHU B MO3HAHUU SIBIICHUN MTPUPOJIbI,
B (HOpPMUPOBAHMM MBINUICHUS W KYJIbTYphl JUYHOCTH, €€ (QYyHKIMOHAIBLHOU
IPAMOTHOCTH, HEOOXOAUMON MJId pEIICHUS NPAKTHYSCKUX 3aJad M OSKOJOTHYECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U IIPUPOTHOM Cpejie;

BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPas BKIIOYAET: OCHOBOIIOJIAratoiue
HOHATHSA (XMMHUYCCKHAH 3JCMEHT, aTOM, H30TOm, S-, P-, O- 3JIEKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIECHb OKHUCJCHMS, XUMHUYECKas CBs3b (KOBAJICHTHas,
HWOHHas, METAJJINYECKasi, BOAOPOJIHAS ), KPUCTAININYECKAs PEIIETKA, TUIIBI XUMUUYECKUX
peaKkIun, pacTBOP, BJAECKTPOJIUTHI, HEAIEKTPOJIMUTHI, IEKTPOJIUTHYECCKAS TUCCOLMALIMS,
OKHUCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHYECKOW PpEAKIUH, XHUMHUYECKOE
paBHOBECHE); TEOPUM UM 3aKOHBI (TEOpUA DJIEKTPOJIUTUYECKOW JUCCOLMAINH,
nepuoanuecknii 3akoH [[.M. MenaeneeBa, 3aKOH COXpPaHEHHUS] MAacChl BEIIECTB, 3aKOH
COXpAaHEHHUsI U TPEBPAIICHUS YHEPTUM MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CAMBOJIMYECKUN SI3bIK XWMHH, MHUPOBO33PCHUYECKUE 3HAHUA, JICKAIIHE B OCHOBE
MMOHUMAaHHS TPUYMHHOCTH M CUCTEMHOCTH XUMHUYCCKUX SBJICHUM, (haKTOJIOTHYCCKUC
CBEJICHHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH M 0€30MTaCHOM MCITOJIb30BAaHUHU BAKHEHIITUX
HEOPraHUYECKUX BEIIECTB B OBITY M MIPAKTUUECKOMN JEATCIHHOCTH YEJIOBEKA;

c()OpMHUPOBAHHOCTh YMEHHUM BBISBIISITH XapaKTEpPHbIE TIPU3HAKU TIOHATHH,
YCTaHABIMBaTh HMX B3aUMOCBA3b, MCIIOJb30BaTh COOTBETCTBYIOIIME  IOHSTHS
NP OMUCAHWHA HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAILICHUIM;
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c(hOpMUPOBAHHOCTh ~ YMEHHMH  HCIOJIB30BaTh  XUMHYECKYIO  CHUMBOJIMKY
JUIsL  COCTaBJIEHHWs (OpMyJ BEIIECTB MW YPAaBHEHUM XMMHMYECKUX PpEaKLH,
cucreMarnueckyio HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTHAEJIBbHBIX
HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIBIN ra3, aMMUak, raméHas u3BecCTb,
HeramiéHas U3BeCTbh, MUThEBAsI COJIa, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPEACNATh BAJICHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKHX JIEMEHTOB B COCAUHEHUSX PA3JIUYHOTIO COCTaBa, BUJ XUMUUYECKOW CBA3U
(koBaJeHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJAOPOAHAs) B COCAUHEHUSX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA (aTOMHAs, MOJICKYJIIpHasi, MOHHAas,
MeTaJUTM4ecKas ), XapakTep Cpejibl B BOAHBIX PACTBOPAX HEOPTraHUUECKUX COCTMHEHUMN;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABIUBATh IMPUHAJJICHKHOCTh HEOPTAaHMYECKUX
BEIIECTB IO WX COCTaBy K OIpeAeIEHHOMY KiaccCy/TpyIrme cOeAuHEHU (MPOCThIe
BEI[ECTBA — METAJUIbI M HEMETAJlIbl, OKCHUIbI, OCHOBaHMS, KUCIOTHI, aMdoTepHbIe
TUIPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh yMEHUN pPACKpPhIBATh CMBICT TIEPHOJUYECKOTO 3aKOHA
J.W. MenaeneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dJIeMeHTOB 1—4 mnepuonoB llepuoguyeckoil CHUCTEMBI XUMHUUYECKHUX
anementoB J{.W. MenneneeBa, HCIOIB3Ys IOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY,
(QHEPreTUYECKUE YPOBHU», OOBIACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M MX COCAWHEHUN MO mepuojam u rpymmaMm l[lepuognueckoi
cuctemMbl Xumndeckux sinemeHToB [.1. Menneneena;

c(hopMHUPOBAHHOCTh YMCHHH XapaKTEepHU30BaTh (OMHUCHIBATH) OOIUE XUMUYECKHE
CBOMCTBAa  HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  ITOJATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOM CBA3M MEXKIY HEOPraHUYECKMMH  BEIIECTBAMHU
C MOMOIIBI0 YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

chOpMHUPOBAHHOCTh  YMEHHS  KIACCU(PHUIIUPOBATH  XHMHYECKHE  PEAKIUU
M0 Pa3JWYHbIM TpU3HAKaM (YUCIYy M COCTaBy PEarupyroliux BEIIECTB, TEIIOBOMY
addekTy peaknud, H3MEHCHUIO CTENCHEH OKHCISHUS JJIIEMEHTOB, OOpaTHUMOCTH
peaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUN COCTABJISATH YPaBHEHUS PEaKIMK Pa3IMYHBIX THIIOB,
MOJTHBIC M COKpAIIEHHBIC YpaBHCHUS PEAKIMA MOHHOTO OOMEHa, YYWUTHIBAs YCIIOBHS,
MPHU KOTOPBIX 3TH PEAKIUU UIYT 10 KOHIIA;

chOpMHPOBAHHOCTh ~ YMEHWUH  TPOBOAUTH  PEAKIHH,  TOJATBEP)KIAIOIINE
Ka4ECTBEHHBIA COCTAB Pa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACMIO3HABATH OIMBITHBIM
MMyTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

c(hOopMUPOBAHHOCTH YMEHUM pPacCKpbIBaTh CYIIIHOCTb OKHCJIUTEIILHO -
BOCCTAHOBUTEIILHBIX PEAKIIMN MOCPEACTBOM COCTABIEHUS JIEKTPOHHOIO OallaHca 3THX

peaxkuu;
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c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOr0 pPaBHOBECUS
B 3aBUCHMOCTH OT BHenHero Bo3aeictBus (mpuniui Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XMUMHUYECKHUE MPOIECCHI, JIeKaIUe
B OCHOBE MPOMBIIUICHHOTO TIOJIYYEHUSI CEPHOM KHUCJIOThI, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTbH MIPEACTaBICHUN 00 OOIIMX HAYUHBIX MPUHIIUIAX U IKOJIOTUYECKUX
npobJieMax XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOopMUPOBAHHOCTh YMEHUI TPOBOJAUTH BHIYUCIICHUS C UCTIOJIb30BAHUEM MTOHSATHUS
«MaccoBas JI0JIs BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B TPU XUMUYECKHUX
peaKkIusiX, MacChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIHMX B PEAKIMM BEIIECTB, TEIUIOBOro 3¢ dexTa
pEeaKUKi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAIICHUS U COXPAHECHUS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHHMM COONIOZATh TIpaBWJIa TOJB30BAHUS XUMHUYECKOM
NOCYJI0¥ 1 JIaOOpaTOPHBIM 000PYIOBAHKHEM, a TAKXKE MPaBHIIa OOpaIeHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMUSIMU 11O BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OTBITOB,;

c(hOPMUPOBAHHOCTh ~ YMEHHMH  IIJITAHUPOBaTh ¥ BBINOJHATh  XUMHUYECKHM
IKCTIIEpUMEHT (pa3foKeHUue TMEepPOKCHIa BOJAOpPOJa B TPUCYTCTBHHM KaTajlu3aTopa,
ONpEAEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIMHU, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIE PeaKIMK Ha Cynb(har-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metainb» u « Hemeranabi»)
B COOTBETCTBHUU C MPABWIAMHU TEXHUKHU 0€30MMaCHOCTH IPH OOpalieHUH C BEIIECTBAMU U
7a00paTOpHBIM  OOOPYJIOBaHWEM,  NPEACTaBIATh  PE3YIbTAThl  XHUMHUYECKOTO
JKcTieprMeHTa B (GOpME 3alUCH  YPaBHCHHM COOTBETCTBYIOIIMX pEaKIUd W
(bopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB;

chOpMUPOBAHHOCTh  YMEHUH  KPUTHYECKH  AHAIM3UPOBATh  XUMHYECKYIO
uHQOpMaLMIO, TIOy4aeMYK HW3 pa3HbIX HCTOYHHKOB (CpelIcTBa  MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPABUIIA SKOJIOTUIECKHU 1IETECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOU NEATEILHOCTH B LEJSAX COXPAHEHUS CBOETO 310POBbS U
OKPY’KAIOWIEH MPUPOJHOM CpPEIbl, OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA YKUBBIE
OpraHu3Mbl OINPEACIEHHBIX BELIECTB, NMOHMMAas cMbIci nokaszarens [IJIK, moscHsTh
Ha MpUMEpax CHOCOObl YMEHBIICHHS] W TPEJOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS
Ha OPraHHU3M YE€JIOBEKA,

U1 O0y4YarIIMXCsl € OrpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX TO3HAHMS BEUIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CJENBbIX U CJIa0OBHUASIIMX OOYyYaIOIIMXCSA: YMEHUE HMCHOJb30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.
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11 KJIACC

Haumenosanue
pa3zesnoB U TeM
y4eOHOro rpeaMeTa

No
i\t

KomnnuecTtBo
YacoB

IIporpammHoOe conepxaHue

OCHOBHBIC BUBI ICATCITLHOCTH
o0y4Jaronuxcs

Pa3nen 1. TeopeTuueckne 0OCHOBBI XMMUH

1.1 | Ctpoenue aTomMoOB.
[Tepunognueckuii
3aKOH U
[Tepnoanueckas
CUCTEMA XUMMUYECKHUX
AJIEMEHTOB

J1.. MenaeneeBa

3

Xumuueckui ssieMenT. Atom. CocTaB
aToMa, U30TOMbI. DJIEKTPOHHAS
000J109Ka. DHEPreTUYECKUE YPOBHH,
MOJYPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTel. OcoOeHHOCTH
pacrpeiesIeHUsl JICKTPOHOB

0 OPOUTANISIM B aTOMaX MaJIBIX U
OOJIBIITUX MTEPUOIOB. DJIECKTPOHHASL
KOH(UTYypaIus aToMOB.
[lepnognuueckuit 3aKOH U
[Tepuonndeckas cucreMa XUMUYECKUX
sanemeHTOB Jl. YI. Menpaeneena. CBs3b
MEPUOIUYECKOr0 3aKOHA U
[leproanueckoi CUCTEMbI XUMHYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOpHUEHN
CTPOEHHMS ATOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XMMHYCCKUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOXKHBIX BEIIECTB I10 TPYMIaM U
neprojiaM. 3Ha4eHUe MePUOIUIECKOro
3aKOHA M CUCTEMBI XUMHYCCKUX

PackpbiBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOUUECKOTO
3akoHa /. 1. Menneneera u
JIEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO
GbyHKIHIH.

XapakTepu30BaTh JIEKTPOHHOE
CTPOEHHUE ATOMOB XUMUYECKUX
a1eMeHTOB 1-4 nepro 0B, UCTIOJb3Ys
HOHATHA S-, P-, d-37EKTPOHHBIC
opOuTaIu, SHEPreTUYECKUE YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCAUHEHUM

o NMepuoaaM U rpymniam
[Teprnoanyeckoi CHCTEMBI

J1. . MenneneeBa
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aneMmeHToB /.M. Menneneena

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YeHHsI BelIeCTB U UX MPeBpPallleHUii:
e JlemoHCcTpanuu:

Bunbl Tabnun «Ilepuoanueckas cucrema
XUMHYECKHUX DJIEMEHTOB

JI.. MenaeneeBay

1.2

CrtpoeHue BemecTsa.
MHoroobpasue
BEIIIECTB

Ctpoenue BeniecTBa. XMMUYECKas CBSI3b.
Bupl (koBasieHTHAs! HEMOJApHAS U
NOJISIpHAs, MOHHAS, METAJTTUYECKAs) U
MEXaHU3MbI 00pa30BaHUs XUMHUYECKOM
cBs131 (0OMEHHBIN U JOHOPHO-
aKIenTopHbiii). BogopoaHas cBs3b.
BaneHTHOCTS.
DNEeKTpOOTpUIATENBHOCTh. CTENEHb
okucyeHusa. KaTMoHbl 1 aHUOHBI.
BemecTBa MOJIEKYIISIPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHHS.

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTAINTMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O AUCHIEPCHBIX CUCTEMAX.
Hctunnabie pacTBOphl. KosnuecTBEHHBIE
XapaKTEPUCTUKH PACTBOPOB (MaccoBas
JIOJIS1 BEIIECTBA B PacTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
TOHATHH (BBIJACISITH MX XapaKTCPHBIC
MIPU3HAKK) U IPUMEHSATD 3TH TOHSITHSI
MIPU OMHMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JUIS1 OOBSICHEHUS OTJEIIbHBIX
(haKTOB M SBJICHUM.

OnpenensaTs BUABI XUMUYECKON CBS3U
(koBaJICHTHOM, HOHHOW,
METAIMYECKOM, BOAOPOIHOM)

B COCJIMHCHUSX; TUIT KPUCTAJTMNIECKON
PEIETKH KOHKPETHOT'O BEIIECTBA.
OnpenensaTs BaJCHTHOCTD U CTEIICHB
OKHCJICHHUS XUMHUUYECKUX DJIEMEHTOB

B COCIMHCHUSX PA3JIMYHOIO COCTaBA.
[TpoBOAMTH BEIYMCICHUS

C MCITOJIb30BaHUEM IOHATHUS «MaccoBast
JIOJISI BEIIIECTBA B PACTBOPEY.

Bnamers n3ydyaeMbpIMH XUMAYECKUMHU
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Knaccudukanus HeopraHmueckux
coenquHeHur. Homenkiatypa
HEOPraHMYECKUX BEILECTB.
JKCIEePUMEHTAIbHbIE METOABI
HU3y4eHHUs BELeCTB M MX NPeBpalleHMIi:
e JleMoHCTpanuu:

— MOJIETY KPUCTAJUIMYECKUX PELIETOK.
e PacuérHble 3a1auu:

— pacyeTsl C UCTIOJIb30BAHUEM MTOHATHS
«MaccoBas 107151 paCTBOPEHHOTO
BEILECTBA»

1.3

XUMHAYECKHUE
peaxkuuu

Xumudeckas peakius. Kinaccudukamms
XUMHUYECKUX PEaKIuii B HEOPTraHUYECKOM
Y OPTaHUYECKON XMMHU. 3aKOH
COXpAaHEHHUS MACCHI BEILIECTB; 3aKOH
COXpPAHEHHUS U MPEBPAICHUS YHEPTUU
MIPU XUMHYECKUX PEAKIIUSX.

CKopoCTb peakiiuu, €€ 3aBUCUMOCTh

OT pa3nu4yHbIX pakTopoB. OOpaTuMBbIe
peakiuu. XMMUYECKOE paBHOBECHE.
DaKTOPHI, BIUAIONINE Ha COCTOSTHUE
XUMHUYECKOTO PaBHOBECHS.

[Tpunumn Jle [latense.
DIIEKTPOIUTHYECKAS TUCCOLNAITHS.
CwitbHBIC U clTa0ble 3J1eKTpoauThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas,
HEeUTpasabHasi, 1menouHas. BogopoaHsiit

MOHATHUSIMHU.

OOBACHITH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEAKIIUU OT Pa3INYHBIX
(haxkTopoB.

OnpenensaTs XapakTep CMENICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIIHETO
BozneiicTBus (mpuniun Jle [llatense).
CocTaBisiTh ypaBHEHUS pEaKIUN
Pa3JIMYHBIX TUIIOB; MOJIHBIEC U
COKpAlIEHHBIE YPABHEHUS pEaKIUi
HOHHOTO OOMEHA, YUUThIBAs YCIOBUS,
IIPY KOTOPBIX 3TU PEAKLUUU UILYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI I03HAHKS — IIPOBEICHUE,
HAOJIIO/ICHHE U ONTUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a60paTOPHBIEC OMBITHI, TPAKTUIECKUE
paboThI): MO OMPEACICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLINN
MOHHOTO 0OMEHA, BIUSHUIO PAa3IMYHBIX
(aKTOpOB HAa CKOPOCTh PEAKIUH.
CnenoBath npaBuiiaM MOJIb30BAHUS
XUMUYECKOU OCYA0M 1 TabOpaTOPHBIM
000pyTIOBaHUEM.

[IpencraBnsaTh pe3yabTaThl
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nokasatelnb (PH) pactBopa. Peakiuu
MOHHOI'0 0OMEHa B OpraHU4eCKOu U
HEOPTraHUYECKONU XUMHUH.
OKHUCIHUTENTBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [lonsitue 00 snexTponmnze
pacIuIaBOB U pacTBOPOB COJIEH.
[IprMmeHeHnue 31eKTpon3a.
JKCIepUMEHTAJIbHbIE METOAbI

U3y4YeHHsI BEeleCTB U UX MPeBpPallleHHii:

e JleMoHCTpanuu:

— pa3JIoKEeHUE MEPOKCHIA BOIOPOAa
B IPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTopHBIC OMBITHI:

— TMPOBEJICHUE PEAKIINI HOHHOTO
oOMeHa;

— OmpeesIeHUE CPe/ibl paCTBOPOB
BEILIECTB C TIOMOIIbIO YHUBEPCATBHOIO
WHJIUKATOpA.

e [IpakTryeckue pabOTHI:

Ne 1. Brniusinue pa3nudHbix GakTopoB
Ha CKOPOCTh XUMHUYECKOU pEaKIHUH.
e PacuérHrle 3agaun:

— PaCUCThI 110 YPABHCHHUAM XUMHUYCCKHUX

peakiui, B TOM YUCJIe
TEPMOXUMHYECKHE PACUETHI

XUMHUYECKOTr0 dKCIIepUMeHTa B hopme
3aIMCH YPaBHEHUH COOTBETCTBYIONTUX
peakuii U JAeIaTh BRIBOJBI HA UX
OCHOBe.

[TpoBOIUTE BBIYUCIICHUS

110 YPABHCHHSIM XUMUYCCKHUX PEAKIIHH,
B TOM YHCJIC TCPMOXHUMHUYCCKUE
pacu€Thl

Hroro no pazpeny

13
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Pa3nen 2. Heoprannueckasi Xumus

2.1

MeTamibst

6

Meramisl. [IonoxeHne MeTaIoB

B [leproanyeckon CUCTEME XUMUYECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtasioB. O0mue pu3ndecKkrue CBOMCTBa
MeTaioB. [IpumeHeHre MeTamion

B OBITY, pupojie U TexHuKe. CIUIaBbl
METaJIJIOB. DJIEKTPOXUMHUYECKUI PsiT
HaIpspKeHU MeTauioB. O01ue crmocoos
nony4deHus: Mmeramuios. Kopposus
MeTaoB. CiocoObI 3aIUThI

OT KOPPO3HH.

OO611as xapaKTepUCTUKA METAIIOB
rnaBHbIX noArpynn (IA-rpymma,
ITA-rpynna) [Teproandeckoii CUCTEMBI
XUMHYECKUX PJIEMEHTOB. AJIFOMUHUM.
AM@oTepHBIC CBOMCTBA OKCHJIA U
TUAPOKCUIA ATFOMHUHMUS.

OO6mr1ast XxapaKTepUCTHKA METAJJIOB
no0ouHbIX oarpynn (b-rpymm)
[lepnoanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB: MEJb, LIMHK, XPOM, JKEJIE30.
Baxuelime coeTMHEHNs] METAJIIIOB
(OKCH[IBI, TUAPOKCHUIBI, COJIN).
JKCNepUMeEHTAIbHbIE METOAbI
U3y4eHHUs BellleCTB M UX NpeBpalleHMii:

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIIESATh UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITh 9TH TTOHSATHUS
MIPY OMUCAHUU COCTABA U CTPOCHUS
BEIIIECTB, JUIs1 OOBSICHEHUS OTICIBHBIX
(baKToB U SBJICHUU.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB 3JIEMECHTOB —
METAJJIOB U UX COCIMHEHUM C YUYETOM
CTPOCHHUS UX AaTOMOB U MOJIOKEHHUS

B [lepnoanueckoii cucreme
XUMHWYECKUX DJIEMEHTOB

. Y. Menneneena.

XapakTepu3oBarh (OMUCHIBATH) OOIIHE
XHUMHYECKHE CBOMCTBA METAJIJIOB, UX
BOKHEUIINX COEMHEHH M, TOATBEPKAAs
ATO OMHUCAHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKnii; TPUMEHEHHUE METAJLIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCII0JIb30BaHUE UX JIJISL CO3IaHUS
COBPEMEHHBIX MaTepHUaJIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOKI 3aIIMTHI METAIJIOB
OT KOPPO3HH.

PackpbIBaTh CyIIIHOCTh OKUCIUTEIIBHO-
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e JleMoHCTpanuu:

— KOJUIEKIUS «MeTalibl U CILTIaBbI».

e JlaGopaTopHBIE OMBITHI:

— B3aMMOJICMCTBUE TUAPOKCHUIA
AJIOMUHHUS C PACTBOPAMU KHUCJIOT U
1ICJIOYUCH;

— KA4YE€CTBEHHBIE PEAKIIMU HA KATUOHBI
METAILIIOB.

e [IpakTyeckue pabOTHI:

Ne 2. Pemienue skcniepruMeHTaTbHbIX
3a1a4 1o reMe «MeTtaibb.

e PacuérHrle 3a1a4u:

— pacyeTsl Macchl (00BbeMa, KOJIMYEeCTBa
BEILECTBA) MPOAYKTA PEAKIINH, ECITU
OJIHO M3 BELIECTB JaHO B BUJE PacTBOpa
C OIPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O BEILIECTBA

BOCCTAaHOBUTEIILHBIX PEAKIUN
IIOCPEACTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIui.
IIpoBoauTh peakuuu,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MyTEM HOHBI
METAJIOB, TPUCYTCTBYIOIIUE B BOJIHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METObI IO3HAHUS — IPOBEJCHHUE,
HAO0JII0/ICHHE U ONTUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisATh pe3yJibTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3aMMCHU YPaBHEHHI COOTBETCTBYIOIINX
peaKkiuil ¥ AenaTh BEIBOABI HA UX
OCHOBE.

CrnenmoBath MpaBuiIaM MOJIb30BAHUS
XUMUYECKOUN OCYA0U 1 TabOpaTOPHBIM
000py1IOBaHUEM.

[IpoBOANTH BBIUMCIICHUS

10 YPABHEHHSIM XUMUYECKUX PEAKIIUH.
CamMOCTOsATENIbHO TUIAHUPOBATH U
OCYLIECTBIIATH CBOIO ITO3HABATEIBHYIO
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JIEATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JEATEIIBHOCTH

2.2

HemeTtamb:

Hewmerannel. [lonoxxeHne HEeMETAILIOB
B [leproanyeckon CUCTEME XUMUYECKUX
aneMmeHToB (.M. MenaeneeBa u
O0COOCHHOCTU CTPOEHUS aTOMOB.
@u3NYECKUEe CBOMCTBA HEMETAIJIOB.
AIOTpOIMS HEMETAUIOB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaepoa).
XUMHUYECKHE CBOMCTBA BAKHEUIITNX
HEMETAJIJIOB (TaJIOT€HOB, CEPBI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKcupl HEMETAIIOB.
Kucnoponconepxaniue KUciaoThl.
Bogpoponansie coequHeHust

HEMETAaJIOB.

JKCIEePUMEHTATIbHbIC METOABI
U3y4YeHHs BelleCTB

U UX [PeBpPalllCeHUN:

e JleMoHCTpanuu:

— 00pa3Iisl HEMETaJlIOB;

— B3aMMOJICMICTBUE MEIU C A30THOU
KHUCJIOTOM Pa3JINYHON KOHICHTPAIUH.

¢ JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHbBIEC PEAKIIMU HA AaHUOHBI U
KaTUOH aMMOHMUSL.

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITh OTH TTOHSATHUS
MIpY OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHEHUS OTICIBHBIX
(baKToB U SBJICHUU.

OOBSCHATH 00IITE 3aKOHOMEPHOCTH

B UI3BMCHEHHUH CBOMCTB HEMETAJJIOB M UX
COEJIMHEHUH C YUYETOM CTPOEHHUS UX
aTOMOB H ITOJIOKECHHUS

B [lepnoanueckoii cucreme
XUMHWYECKUX DJIEMECHTOB

J. Y. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIIINX COEUHEHH M, TOATBEPKAas
3TO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX
peaKuui.

XapakTepu3oBaTh BIUSIHUE HEMETAJIJIOB
1 UX COCIMHCHHUU Ha KUBBIC
OpTaHU3MbI; OMTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 001ACTAX MPAKTUIECKOM
JICATEIbHOCTH YEJIOBEKA.
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e [IpakTuueckue paboThI:

Ne 3. Pemienue skcriepuMeHTalbHbIX
3azay 1o reMe «Hemerauibny.

e PacuérHble 3a1a4u:

— pacueThl MacChl BEUIECTBA

WK 00bemMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYaCTBYIOLIUX

B PEAKIIMH BEIIECTB; PACUEThl MaCChI
(oObema, KOJIMYECTBA BEIIECTBA)
POJYKTOB PEAKINH, €CIIU OJTHO

U3 BEILECTB UIMEET IPUMECH

2.3

CBs13b
HEOPTraHUYECKUX U
OpraHUYECKUX
BEIIECTB

Heoprannyeckue u opraHndeckue
kucnotel. Heopranmueckue u
opraHu4eckue ocHoBaHUs. AM(oTepHbIe
HEOPraHUYECKUE U OPTraHNYECKUE
coenuHenus. ['eneTnueckas CBA3b
HEOPraHUYECKUX U OPraHUIECKUX
BELIECTB

IloaTBepkaaTh CyLIECTBOBAHUE
ITEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuui.

PackpbIBaTh CYIIHOCTH OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIUi
IIOCPEJCTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKIIU.
IIpoBoauTh peakuuu,
MIOATBEPKAAIOLINE XapaKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOILINE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bl [I03HAHUA — IIPOBEJCHHUE,
HaOJII0/IEHNE U ONMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, IPAKTHUYECKHE
padoThI).

[IpencraBiaaTh pe3ysIbTaThl
XMMHUYECKOTO dKCIIEpUMEHTa B hopMme
3aIMCH YPAaBHEHUM COOTBETCTBYIOIINX
peaKkui U AeNaTh BEIBOABI HA UX
OCHOBE.
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CreroBaTh NpaBuIaM MOJIb30BAHMS
XUMHYECKOU MOCYA01 1 J1abOpaTOPHBIM
000pyI0OBaHUEM.

[IpoBOANTH BBIUUCIEHNUS

10 YPABHEHUSIM XUMHUYECKUX PEAKIIUN.
CamoCTOATENBHO INIAHUPOBATH U
OCYILECTBIATH CBOIO IT03HABATEIIBHYIO
JEATEINbHOCTh; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIIBHOCTH

Uroro no pazgeny 17
Pa3nena 3. Xumud M ;Ku3Hb
3.1. | Xumus u Ku3Hb 4 Ponb xumuu B obecnieueHnn PackpbIBaTh pojib XMMUH B PELICHUN

9KOJIOTUYECKOM, YHEPTETHUECKOH U
nUIEeBol 6€301aCHOCTH, PA3BUTHU
MeauuuHbL. [ToHATHE 0 HayIHBIX
MeTOo/aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIHM.

[IpencraBnenus 06 OOIIMX HAYYHBIX
MPUHIIAIIAX MTPOMBIIIJICHHOTO MOTYYSHUS
BaXHEHTIINX BEIIECTB (HA IPUMeEpPax
MIPOM3BOJICTBA AMMHAaKa, CEPHOU
KHUCJIOTBI, METaHOJIA).

YenoBek B MUpPE BEIECTB, MATEPHATIOB U
XUMHUYECKUX PEAKINil: XUMHSI 1
3I0pPOBbE YEJIOBEKA; MpaBUia
WCIIOJIb30BaHUS JICKAPCTBEHHBIX

SHEPreTUYECKUX, CHIPbEBBIX U
AKOJIOTUYECKUX MTPOOJIEM UesIoBeUeCTBa
ONHUCHIBATH OCHOBHBIC HAIIPABJICHUS
pPa3BUTHUSL XUMUYECKON HAYKHU U
TEXHOJIOTHUH.

[TpumensTh MpaBmiIa 6€30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMH,
UCIIOJIb3YEMBIMU B TIOBCEHEBHOM
JKU3HU, MPaBUJIa MMOBEACHUS B LIEIISIX
cOepeKeHUS 30POBbsI U OKPYKAIOIIEH
MPUPOJHOM Cpebl; IOHUMATh BPE
(omacHOCTh) BO3JECUCTBUS Ha KUBbBIC
OpraHU3MbI ONPE/ICTIECHHBIX BEIIECTB
cMbica nokaszarens [IJIK, nosicHsITh

b

45



npenapaToB; MpaBuiia 6€30MacHOro
WCIIOJIB30BaHUS MIPENapaToB OBITOBOM
XMMHHU B IIOBCEIHEBHOM KU3HU. brITOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha MpUMeEpax CoCOObl YMEHBIIICHUS
MPEIOTBPAIICHUS UX BPETHOTO
BO3JCHCTBUS.

AHaTU3UPOBATH U KPUTHICCKU
OIICHUBATh MH(POPMAIIHIO, CBA3AHHYIO
C XUMHUYECKHMH TPOIIECCaMU U UX
BJIMSTHUEM Ha COCTOSTHUE OKPYIKAIOIICH
CpEIBbL.

Hcnonb30BaTh MOTYyYEHHBIC 3HAHHS U
npecTaBIeHus 0 cepax
NEeATEIBbHOCTH, CBA3aHHBIX C HAYKOH 1
COBPEMEHHBIMU TEXHOJOTUAMHU, KaK
OCHOBY JIJIs1 OPUEHTAILIUH B BBIOOpE
cBoel Oynyrieit mpodeccuoHanIbHON
JESITEIIbHOCTH.

[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON B DKOJIOTHUYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTPodJIeMe U
npeayaraTb BO3MOXKHbBIE TTyTH €€
pelieHus

Hroro no paspeny 4
OBUIEE KOJIMYECTBO 34
YACOB I10 ITTPOI'PAMME
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