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OenepanbHas paboyas mporpamMma Mo ydeOHoMmy mnpeametry «Xumusi» (0a30BbIi
ypoBeHb) (mpeamerHas oOnactb «EcTecTBeHHO-Hay4yHble TpEeAMETHI») (nanee
COOTBETCTBEHHO — MpOrpamMMa Mo XUMHUH, XUMUsI) BKIIIOYAET MOSICHUTEIbHYIO 3aIUCKY,
cojiep>kaHre OOydYeHUs, TUIAaHUPYEMbI€ pe3yJbTaThl OCBOCHHUS MPOTPAMMBI 10 XUMUH,
IJIAHUPYEMBIE Pe3yJIbTaThl, TEMATHYECKOE MJIAHUPOBAHHUE.

[TosicHuTenpHAsT 3amUCKa OTpakaeT oOIMe LeNW W 3aJaud U3YyYEHHS] XUMHH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOCHIIOK K €€ M3YYEHUIO 00ydaroIluMucs,
MECTO B CTPYKType Y4YEOHOro IUIaHa, a TakKe MOAXOJbl K OTOOpY coep>KaHusi,
K OINpEIENCHUI0 IJIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType TEMaTUYECKOTO
TJIAaHUPOBAHMSL.

Cognepxanue OOy4YeHHUSI PpaCKpbIBAET COJIepXkKaTeIbHbIE JIMHUHU, KOTOPHIC
npeajaratoTces JJjig 0053aTebHOTO U3YYeHHUS! B KaXKJOM KJacce Ha YPOBHE CpEIHEro
o01iero oOpa3oBaHus.

[Inanupyemble pe3yabTaThl OCBOCHMSI MPOTPAMMbl 10 XHUMHUU  BKIIOYAIOT
JUYHOCTHBIC, METANpEJIMETHBIC PEe3yJIbTaThl 3a BECh IEpUOj OOyUYEeHHS Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUs, a TAaKXKe MPEIMETHBIE TOCTHXKEHHSI O0ydaromerocs
3a Kbl Toj1 00ydeHUsI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XUMHHM Ha ypOBHE CpeAHEro odiiero oOpa3zoBaHusi pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuH
B Poccuiickoit ®eneparnuu», TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS (eaepanbHON
oOpa3oBaTelbHOM TpOrpaMMmbl cpenHero obmiero oo6pazoanus (POII  COO),
npencraBieHHbIX B DenepanibHOM TOCYJapCTBEHHOM O0pPa30BaTENIbHOM CTaHIApTe
COO, c¢ yuérom KoHmenmuu mnpernogaBaHus y4eOHOTO MpeaMeTa «XHUMHS»
B 00pa3oBaTeIbHBIX OpraHu3anusax Poccuiickoit denepannn, peaau3yrOIIMX OCHOBHBIC
oOpa3oBaTeiabHbIE TPOTPAMMbI, M OCHOBHBIX TMOJIOXKEHUN «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoit @enepanuu Ha nepuon o 2025 roma» (PacnopsikeHue
ITpaButenbctBa PO o1 29.05. 2015 No 996 - p.)

OcHOBY MOIX0J0B K pa3pabOTKe MpOrpaMMBbl MO XUMHH, K ONPEIEICHUIO OO0IIeiH
CTpaTeruu OOy4eHHs, BOCTIMTAHUS U PA3BUTHs OOYYAIOMIMXCA CPEJCTBAMH y4eOHOTO
npeamera «Xumusi» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
KoHIenryainbHbie mnojoxkeHus PI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH,
CONepKaHMs, PE3yJlbTaTOB o0O0ydeHHUs ¢ TpeOOBaHWKA K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

B cooTBercTBUM C NaHHBIMM MOJOXKEHUSAMHU MporpaMma no Xumuu (0a30BbIH
YPOBEHB) Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus:

yCTaHaBIUBAeT 00s3aTeibHOE (MHBAapUAHTHOE) MPEIAMETHOE  COJIepKaHUeE,
OnpeieieT KOJMUYECTBEHHbIE U KAUECTBEHHbIE €r0 XapaKTEePUCTUKHU HA KaXKJOM JTare
M3YUYCHHUsI MpEeaMeTa, MpeayCMaTpUBAET MPUHIHUIIBI CTPYKTYPUPOBAHUS COJAEPKAHUS U
pacrpeiesieHus ero o KjiaccaM, OCHOBHBIM pasjieliaM U TeMaM Kypca;
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NaéT TMPUMEPHOE paclpeliesieHHe Y4eOHBIX YacoB IO TEMAaTUYECKUM paszJieiaM,
PEKOMEHAYeT NPUMEPHYIO TOCJIEN0BATEIbHOCTh M3YYEHUSI OTIENbHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpoiiecca,
BO3pacTHBIX 0coOeHHOCTeM oOyuaromuxcs 10—-11 kmaccos;

TaéT METOJMYECKYI0 HMHTEPHIpETAIUIo IeJIe H3ydeHHsl MpeaMera Ha YpPOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHCTEME CpeaHero olmiero  oOpa3oBaHUs,
COJIEpKaTeNIbHOM XapaKTePUCTUKU IUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON  MPOrpaMMbl  CpeIHEro oOlmmero o00pa3oBaHusi  (JUYHOCTHBIX,
METanpeIMETHbIX, TMPEAMETHBIX), OCHOBHBIX BHUJOB  y4€OHO-IIO3HABATEIHHOM
NeATeIbHOCTH O0Y4Yalollerocss IO OCBOCHHMIO cojiepaHus mnpeaMera. [lo Bcem
Ha3BaHHBIM TIO3UIIMSIM B TMpPOrpaMMe IO XUMHUH COOJIOJIEHa TPEEeMCTBEHHOCTh
c (enepanbHOl paboueil mMporpaMMoil OCHOBHOTO 0OIIEro 00pa3oBaHUsI MO XUMHUU
(s 89 xmaccoB 00pa3oBaTEIBLHBIX OpraHU3aIil, 0a30BbIN YPOBEHB).

Xumudeckoe oOpazoBaHUe, MOJydaeMOe BBITYCKHHKaMH 001eo0pa3oBaTeIbHON
OpraHu3aIliy, SBISCTCS HEOThEMJIEMON YacThi0O HUX 00pa3oBaHHOCTH. OHO CIIYXKHUT
3aBEpIIAIONIMM JSTallOM peaiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJTFOUEBBIX IIEHHOCTEH, MPUCYITUX IIEJIOCTHOW CUCTEME XUMUYECKOT0 00pa3oBaHus. DTH
IIEHHOCTH KacalTCs TMO3HAHUS 3aKOHOB MPUPOJbI, (OPMUPOBAHUS MHUPOBO33PCHUS U
oOmmiel KyJlabTyphl YEJIOBEKa, a TakKXe DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBbI0 M MPUPOIHON cpene. Peanusyercs xummueckoe oOpazoBaHHe
oOydJaroImuxcs Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs CPEACTBAMHU Y4eOHOTO
npeameTra «XUMHS», COAEPKaHUE U MOCTPOEHUE KOTOPOTO OIPEAEIEHBl B MPOrpamMme
0 XUMHH C YU4E€TOM CreU(PUKH HAYKH XUMUHU, €€ 3HAYCHUS B MO3HAHUU MPUPOIBI U
B MaTepHaJbHOM JKM3HU OOIIecTBa, a TaKke ¢ Yy4éroM oO0mmux Iened u
MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro 0OIIero
obpazoBanus B Poccuiickoit ®eneparuu. Tak, Hampumep, npu (GOPMHUPOBAHUU
collepKaHUsl TpeaMeTa «XHUMHUS» YUTCHBI CICAYIONIUE TOJIOKEHUS O CrHelupuke u
3HAYEHUU HAYKU XUMUH.

XUMHUSI KakK DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HWIpaeT ocoOyr poOJb
B COBPEMEHHOM IMBWIM3AIIMU, B CO3/JaHUN HOBOW 0a3bl MaTepHAIbHON KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHNE 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 OKPYXKAOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM BEUIECTB, HX
CBOMCTBaMH U BO3MOKHBIMH OOJACTAMHU MPUMEHEHUS.

TecHo B3auMOAENCTBYS € JAPYTMMH €CTECTBEHHBIMU HAayKaMU, XUMHUS CTaja
HEOTHEMJIEMOM YacCThI0 MHUPOBOM KYIbTYphbl, HEOOXOJMMBIM YCIOBHEM YCHEHIHOTO
TpyJa © OSKU3HU Kaxaoro wwieHa obOmectBa. CoBpeMeHHas XWMHS Kak Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHIl HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
MpoOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, ITUIIIEBOM,
AKOJIOTMUUYECKOI 0€30MaCHOCTU U OXPaHbI 3JJOPOBbSL.
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B cooTBeTcTBUM € 00IIMMHU LENSIMU U IPUHIIMIIAMY CPEAHETO 00IEro 00pa3oBaHus
comepkanne mnpenmera «Xumus» (10-11 xmaccel, 0a30BbIi ypOBEHb W3yUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroIIMXCH,
HEOOXOJUMYIO MM JJIsi BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEITHOTO
BKJIIOYEHHUS B JKU3Hb COI[MyMa, MPOJOJDKEHUS O0pa3oBaHMS B Pa3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocTaBisitonuMHy npeaMeTa « XuMHUs» SIBISIIOTCS 0a30BbIe Kypehl — «Opranudeckas
xumus» U «O01Ias 1 HeOpraHUYecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUS
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
BO3MOKHOCTb PACCMOTPEHHUSI BCETO MHOI000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATHM,
3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepxanusi KypcoB — «Opranudeckas xumus» u «OOmas #u
HEOpraHuyecKas XuMus» copMHUpOBaHa B MPOTpaMMe 110 XUMHH Ha OCHOBE CUCTEMHOTO
NoJIX0Ja K M3Yy4YeHHIO Yy4YeOHOro wmarepuajsa ¢ O0O0YCJIOBJIEHa HMCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUW Ha OMpEJEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak,
B Kypc€ OpraHMyecKOW XMMHUHU BEIeCTBa PacCMaTPHUBAIOTCS HA YPOBHE KJIACCHUYECKOU
TEOPHUH CTPOCHHS OPTaHUYECKUX COCIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJNIEKTPOHHBIX MPEICTaBICHUN O CTpOeHHUH BeliecTB. CBeeHUs 00 U3ydyaeMbIX B Kypce
BEIIECTBAX HAIOTCS B Pa3BUTHU — OT YIJIIEBOJOPOJOB IO CIOKHBIX OHOJIOTHYECKH
aKTUBHBIX COEQUWHEHHMI. B Kypce OpraHMyeckod XUMHUM [OJIYyYalOT pPa3BUTHE
chopMHpOBaHHBIE HA YpPOBHE OCHOBHOTO 00I1Iero o0Opa3oBaHMs TE€PBOHAYAIbHBIC
NPE/ICTABIICHUSI O XWMUYECKON CBS3HM, KIACCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjaoM 3peHHs B TpeaMeTe «XuMus» 0a30BOTO  ypPOBHS
paccMaTpuBaeTCs HM3Y4YEHHBId Ha YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHHs
TEOPETUUYECKUN MaTepual U (PaKTOIOTHMUECKHE CBEEHHUS O BEIIeCTBAX U XUMUYECKOU
peaknuu. Tak, B 4acTHOCTH, B Kypce «O01mast 1 HeopraHu4decKas XUMHUs» 00yJaronumcs
MPEAOCTABISAETCS BO3MOYKHOCTh  OCO3HaTh 3HAYEHUE MEPUOJAMYECKOrO  3aKOHA
C 0OOIIETEOPETUYECKUX U METOAOJOTHUECKUX MO3UIINMA, TIy0XKe MOHSATh UCTOPHUECKOE
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 pPEaKIUsAX, MUX CYIIHOCTU U
3aKOHOMEPHOCTAX IMPOTEKaHus aomnojHseTcs B Kypcax 10 u 11 kiaccoB anemeHTamMu
COJIEpKaHUsl, UMEIOINMH KYJIbTYPOJIOTUUECKUN U MPUKIAIHON XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aMMOCBS3U XHUMHUU C APYTMMU HayKaMU, PaCKpPbIBAIOT €€
pOJib B TMO3HABATEILHOM M MNPAKTUYECKON MAEsTEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXKCHUSI K IPOILIECCY TBOpUYECTBA B O0JACTU TEOPUHU U MPAKTHUYECKHUX
MPUWIOKEHUI XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO
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U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMUEH, KPUTUUECKU OCMBICIUBATH
MH(pOpMALINIO U PUMEHSTH €€ IJI MOMOJHEHUS 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
U DKCHEPUMEHTAIbHBIX MCCIENOBATEeIbCKUX 3a/1ad. B 1menoMm coaepkaHue ydeOHOro
npeaMera «XUMHUs» JTaHHOTO YPOBHSI M3Y4YEHHUS OPUEHTHPOBAHO Ha (HOPMUpPOBAHHE
y 00y4YarmIMXcsi MUPOBO33PEHUECKON OCHOBBI JJisi MOHUMaHUs (GuiIocodCKux HIeH,
TaKuX KaK: MaTepUalibHOE €IUHCTBO HEOPraHWYECKOr0 W OPraHWYeCKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
MPUPOAHBIX ABJICHUMN MYTEM SKCIIEPUMEHTA U PEIIECHUS MPOTUBOPEUUN MEXKIY 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 nane pemenus 3amad BOCHUTAHUSI, PA3BUTHSL U COIMATU3AIMHN O0YUYAIOIINXCS
MPUHSATHIC POrPAMMOM MO0 XUMHU MOJIXObI K OIIPEACICHUIO COIEPKaHUS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (HOPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JEHCTBHIA,
UMEIINX 0a30BOE 3HAUCHHE JJISI PA3TUYHBIX BUIOB JCATEILHOCTH: pElIeHUs TTpoOieM,
MOMCKa, aHalin3a U 00paboTku uHGOPMAIIUU, HEOOXOAUMBIX Il TPUOOPETEHUSI OTIbITa
MPAKTUYECKON M MCCIEI0BATENbCKON AEATEIBHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO
B ITO3HAHUU XUMHUHU.

B mpakTuke npenomaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHus
TaK U Ha YPOBHE CPEJHEro 00IIero oOpa3oBaHusl, MPHU ONPEACICHUN COAEPKaTEIbHOM
XapaKTEPUCTUKU II€Jel HM3y4eHUs MpeaMeTa HalpaBlIEHHEM TMEPBOCTEIEHHON
3HAYMMOCTH TPATUIIUOHHO MPU3HAETCS (HOPMHUPOBAHHUE OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON JESITEIIbHOCTH YEJI0BEeKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3PEHUSI TaKOU
NOAXO0J K OIPEACIICHUIO LIeJIel U3yUYEHHS TPEAMETA ABJISIETCS BIOJIHE ONPaBIAHHBIM.

CornacHo AaHHOU TOYKE 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 TEOPHUU XHMHH, OCBOCHHE s3bIKa HAyKH, YCBOEHUE U
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHWIA MHPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPUEUN UX PA3BUTHS U CTAHOBJICHUS;

dbopMupoBaHME W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX TIO3HAHUS
BEIIECTB W XUMHYECKUX PEAKIMi, HEOOXOMUMBIX [JIi TPHOOPETCHHS YMEHHM
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 XHUMHUYECKOTO OJKCIIEPUMEHTA, COOJIOJCHUEM TIPaBWI 0€30MacHOTO
oOpalleHus ¢ BeIeCTBAMHU.

Hapsiny ¢ »Tum coaepxkaTenbHasi XapaKTEpUCTUKa LeJed W 3a7ad H3y4YeHUs
MpeaIMeTa B NPOrpaMMe IO XMMHU YTOYHEHA UM CKOPPEKTHPOBAaHA B COOTBETCTBUU
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C HOBBIMM TPHOPUTETAaMH B CHCTEME cpeaHero obmero ooOpaszoBanus. Ceromans
B TPEMNOJIaBaHUM XWMHUU B OONBIIEH CTENMEHU OTAAETCS MPEANOYTEHHE MPaKTHYECKOU
KOMIIOHEHTE COJIep)KaHUsl OOY4YEeHHs, OPUEHTUPOBAHHOW HA MOATOTOBKY BBIITyCKHHKA
oromeo0pa3oBaTeIbHON  OpraHW3aly, BJIAJCIONIEr0 HE HAO0OpOM 3HAHUWH, a
(YHKIIMOHAIPHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSIMH AaKTHBHOTO
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 OoOydYaroIUXCsl K YCJIOBHSM JHHAMHYHO pPa3BHBAIOIIETOCS MUPA,
GopMupoBaHUE UHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0O00pa30BaHMIO,
COTPYIHHUYECTBY, CAMOCTOSITETbHOMY NMPUHSATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HECHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

dopmMupoBaHue y 00y4JarONINXCsl KIFOYSBBIX HABBIKOB (KITIOYEBBIX KOMIICTCHIINN),
MUMEIOIINX YHUBEPCAILHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB JESATEIBHOCTH: PEIICHUS
npoOieM, Toucka, aHanu3za U o0paboTku  uHGOpMAIMU, HEO0OXOIAUMBIX
TS IPHOOPETEHUS OTBITA IEATETHPHOCTH, KOTOpasi 3aHUMAaeT BaXXHOE MECTO B MTO3HAHUH
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
CHOCOOHOCTEH OOydYaroUUXcs: CIIOCOOHOCTH CaMOCTOSITEIBHO IPHOOPETaTh HOBBIC
3HAaHUS [0 XMMHUU B COOTBETCTBUU C YXU3HEHHBIMU IOTPEOHOCTSMH, HCIOJIB30BaTh
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT MY /I IOMCKA U aHaJIn3a yueOHOM U HaydHO-
HOMYJIAPHON HH(POPMALIUK XUMUYECKOTO COJEPKaHUS;

(GopMupoBaHue U pa3BUTHE Yy OOYYarOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOI'O
MBIIUICHHS, HAOJIIOMATeIbBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBhIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, IpU IUIAHUPOBAHWU U TPOBEACHUU XUMHUUYECKOTO
HKCIEPUMEHTA;

BOCIHMTAHUE Y 00yJaromuxcs yoe:k 1IEHHOCTH B TYMaHUCTHYECKON HANPaBICHHOCTH
XUMUH, €€ BaXHOM pOJIM B PEIIEHUH TJI00ANbHBIX MpoOJieM palMOHAIBHOTO
IPUPOJIOTIONB30BAHMS, TIONOJHEHHUS] DSHEPreTUYECKHX PECypCcoB M  COXpPaHEHUS
OPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHUS
K TpUPOAE M CBOEMY 3/I0pPOBBIO, a TakKe NPUOOPETEHUS ONbITa HCIOJIb30BaHUS
MOJYYEHHBIX 3HAHUW NJIS MPUHATHS TPAMOTHBIX PEIICHUH B CUTYallMsAX, CBA3AHHBIX
C XUMHUYECKUMH SBICHUSMHU.

Henu wu 3agaun  M3yyeHUs TMpeaMeTa «XUMHUS» MOIYyUYWIH HOIPOOHYIO
METOJIMYECKYI0 HHTeprpeTanuio B pasaene «llnanupyemble pe3ynbTaTbl OCBOCHHS
IporpaMMBbl IO XUMUW», OJarogaps ueMy oOecredeHO YETKOE MPEACTABICHHE O TOM,
KaKhe 3HaHUS M YMEHHUS HMEIOT NpPSAMOE OTHOIIECHHWE K pealu3alud KOHKPETHOU
eI
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B yueOHoM mnaHe cpeaHero oOiiero oOpa3oBaHHs NpeaMeT «XUMHs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00macTn « ECTeCTBEHHO-HAyYHBIE TIPEIMETHI.

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).
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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
coenuHenud A.M. BytnepoBa, €€ ocHOBHblE NOJOXeHUA. CTPYyKTypHbIE (OPMYIIbI
OpraHnyeckux BemecTs. ['omoiiorus, nzomepus. XuMHUECKasl CBSI3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupUKaMu OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHMYeCcKUX COCAMHEHUH (CHCTEMaTUYecKas) U TPUBHAJIbHbIE HA3BAHUS BaKHEUILIMX
IIPEACTAaBUTEIIEH KIIACCOB OPraHUYECKUX BEIIECTB.

JIKCNepUMEHTATbHBIE METOAbI H3yYeHHUsI BEIIEeCTB H UX MPeBPaIIeHU i

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHUIeCKHUX BEIIECTB U MaTeprallaMH Ha X OCHOBE,
MOJICIMPOBAaHME MOJIEKYJl OpPraHWYECKHX BEIIECTB, HAONIONEHHE M OMNHCAaHUE
JEMOHCTPAIIMOHHBIX OMBITOB 10 MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MPH HATPEBAHUH
(nnaBneHue, 0OyriMBaHUE U TOPEHUE).

Yriaesoxopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKHH psifl. MeTaH U 3TaH — mpocTeifine
NPEICTABUTENN aJIKAHOB: (PU3MUYECKUE U XUMUYECKHE CBOMCTBA (PeaKIMu 3aMEIICHHs 1
rOpeHusl), HaX0KJICHUE B MPUPO/IE, TIOJTYYSHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUW psf. OTWIEH M TPOINuieH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TalIOTEHUPOBAHUS, THUApPATAlUMA, OKHUCICHUS | TOJUMEpHU3aIun),
MOJIy4€HUE U IPUMEHEHUE.

Ankanuensl: OytaaweH-1,3 u wmetunOyramuen-1,3: crpoeHue, BaKHEUIINE
XUMHYECKUE CBOMCTBa (peakiusi mnonuMepusanuu). [lomyyeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHIN pPsif. ALETUNIEH —
MPOCTEUIITNI MPEACTABUTENh aJKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHUS, THUIApPATALUH, TOPEHUS),
MOJIyY€HUE U PUMEHEHUE.

Apensl. bensoi: cocras, ctpoeHue, pu3ndecKre U XUMHYECKIE CBOWCTBA (PeaKinu
rajoreHUpOBaHUS W HUTPOBAHHUsS), MOJYYEHHE W TpuMeHeHue. Tonyon: cocmas,
cmpoenue, @Quzuueckue U XumMuyeckue Ce0ouUcmea (peakyuu 2ai02eHupo8anus u
HUMPOBAHUs), noaydyeHue u npumeHeHue. TOKCUYHOCTb apeHOB. ['eHeTmyeckasi CBS3b
MEXK]y YII€BOAOPOAAMU, IPUHAJICHKANTUMHU K PA3TUYHBIM KJIACCaM.

! Kypcusom B TEKCTE BBINENECHBI JJIEMEHTHI COJIEPKaHUS Y4YeOHOro Marepuala, KOTOPhlE HW3Yy4aroTcs
B O3HAKOMMTEIBHOM IIAHE W HE BKIIOYAIOTCS B COCTaB IpeaMETHBIX pe3ynbTaTtoB ocBoeHus DOII COO
Ha 6a30BOM YpOBHE.
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[IpupoaHble UCTOUHUKHU YIIIEBOOPOAOB. [IpupoiHbIil ra3 1 NONMyTHHIE HEPTSIHBIE
ra3pl. Hetb 1 €€ nporcxoxnenne. CrocoObl nepepadoTKu HEPTHU: MEPETOHKA, KPEKUHT
(TepMuyeckuid, KaTaquTU4yecKuil), nuponu3. [lponykTel mnepepabOTku HePTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yronb M NPOAYKTHI €ro
nepepadoTKHU.

JKCIepUMEeHTAJIbHbIE METOAbI M3YUEeHHUsI BelleCTB U UX MpeBpaleH Ui

O3HakoMIIeHHE C 00pa3lamMu IJIAaCTMACC, Kayu4yKOB 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 BEIIECTBA WM TPOJYKTAa PEAKIUU 10 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH ).

Kuciopoacoaep:kamme oprannyeckne coeIMHEHUs

[IpenenpHbIE OTHOATOMHBIC CIIUPTHL. METaHOJ W ATAHOJ: CTPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA (peaklMM C aKTUBHBIMU METa/IaMH, TaJOreHOBOJOPOIaMU,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXIy MOJIEKyJlaMu crupToB. JlelcTBHe
METaHoJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEJIOYHBIMU METaUlaMH, KauyeCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBue Ha opraHu3M yenoBeka. lIprumeneHune
[JIMIEPUHA U YTUICHTIIUKOJIA.

deHoIT: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHUICCKUE CBOMCTBA. TOKCUYHOCTD
denona. [lpumenenue ¢genona.

Anbaerunsl U kemowsi. DopManbaeru, aleTaibJAeTu/l: CTPOCHUE, PU3NIECKUE U
XUMUYECKHE CBOMCTBAa (peakUMy OKHUCJIEHUS W BOCCTAHOBJICHHUS, KaueCTBEHHbIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

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

OnHOOCHOBHBIE TIpeJiebHBIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs W yKCyCHas
KHUCIIOTBI: CTpOEHUE, PU3NYeCcKre 1 XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIHe /7S Ki1acca
KHCIIOT, peakiusi »sTepudukanuu), mnoirydeHue u npumeHeHwe. CreapuHOBas U
OJICMHOBAs KMCJIOTHI KaK MPEJCTABUTENH BBICIIMX KAPOOHOBBIX KHCIOT. Mblla KaK COJIH
BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICICTBUE.

Crnoxxnbie 3QUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [MApPOIH3 CIOXKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrreBoasl: cocTaB, KiIacCH(PUKAUA YTIAEBOAOB (MOHO-, JU- W TIOJUCAXAPHUJIBI).
I'mroko3a — mpocTelmii MOHOCaxXapua: 0COOCHHOCTH CTPOCHUSI MOJIEKYJIbI, PU3NUIECKHUE
W XHMHYECKHE CBOMCTBa (B3aumojaeiictBue ¢ ruapokcuaoM wmeau(ll), oxucimenue
aMMHa4HbIM pacTBopoM okcujaa cepedpa(l), BocctaHOBIIeHHE, OPOKEHHUE TIIOKO3bI),

10
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HaxOXJCHUE B MPHUPOJE, MPUMEHEHHE, Onosiormueckas posib. @orocuuTe3. PpykTo3a
KaK M30Mep TIIOKO3bI.

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

Kpaxman w memmrono3a kak NpuUpoaHbie Toiaumepbl. CTpoeHue Kpaxmaia |
IEJUTI0NI03b1. DU3NYECKHEe M XUMHYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaueCTBECHHAs
peaKIus C UOJI0M).

JKCIepUMEHTAJbHbIE METObI H3yYeHHs BelleCTB M UX NMpeBpalleHuil

[IpoBenenue, HaOMIOACHUE W OMUCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUU OJJTHOATOMHBIX CIUPTOB (OKHCJICHUE ITAaHOJIa OKCHIOM
meau(Il)), MHOroaTrOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJMIEPUHA C THAPOKCHUIOM
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

Brluncnenus mo ypaBHEHUIO XUMUYECKONW peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUH IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOYKTOB PEAKIIUN ).

A30Tcoep:Kaniue OpraHnyecKue coenHeHust

Amunbl. Memunamun u anuaun: cocmae, cmpoenue, Quauveckue u Xumuyeckue
ceolicmaa (eopernue, 83aumooeticmaue ¢ 860001 U KUCIOMAMU).

AMUHOKUCTIOTHI Kak aMdoTepHble opraHudeckue coenuHenus. duzmdeckue u
XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIulMHa). bruonoruyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUpoOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHasi,
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,
MTOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MTOJTUMEpH3aIlui, CPEIHSS MOJICKYIISIPHAS Macca.
OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJCKYJISIPHBIX COSTUHCHHH — IOTUMEPHU3AIUsSI U
TTOJTMKOHICHCAITHSL.

Ilnacmmaccer  (nonusmuner, NOAUNPONUNEH, NOJUBUHUIXTIOPUO, NOJUCIUPOIL).
Hamypanonoii u cunmemuueckue xayuyku (0ymaouenoswvlil, XJI0pONpeHosvlil U
u30npenoswill). Bonoxkna: umamypanvHvle (XI0NOK, wiepcmv, WENK), UCKYCCMBEHHbIE
(ayemamnoe 80JI0KHO, BUCKO3a), CUHmMemuyecKkue (KanpoH u JIa8Cau).

11
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IKCNEPUMEHTAIbHbIC METOAbI H3yYCHHUS BeIECTB U UX NPeBPALLeHU
O3HakomIleHHE ¢ 00pa3luaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

Kay4yKOB.

Me:xnpeaMeTHbIe CBA3H

Peanuzanus MEXIpPEIMETHBIX CBSA3€H NPU H3YYECHUU OPraHUYECKOM XUMUU
B 10 Kyacce ocymiecTBIsieTCs Yepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUWA, TaK W TOHATHM, SBIAIOIIMXCS CUCTEMHBIMH MU OTAENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61Me ecTeCTBEHHO-HAay4YHbIE MIOHATHS: IBJICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHaJIU3, CUHTE3, KiaccU(pUKaIUs, NEPUOJUYHOCTb, HAOIIOJCHHE, U3MEPEHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE.

®usnka: MaTrepus, IHEPTUsI, MACCa, ATOM, DJIEKTPOH, MOJIEKYJA, SHEPTETUUECKUM
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 KOCMETUUECKHUE IIPENapaTsl, MaTepUabl 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.
OcobOeHHOCTH pacmpeneNieHus: JIEKTPOHOB IO OPOUTANIAM B aTOMaXx 3JIEMEHTOB MEPBHIX
4eThIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaAIIUSI aTOMOB.

[lepuonnuecknit 3akoH u llepuoamyeckas cucTeMa XUMHYECKHX 3JIEMEHTOB
J.. MengeneeBa. CBsi3b NEpUOAUYECKOrO0 3akoHa U llepuonnueckoil CHCTEMBI
xuMuueckux 3nemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW 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 BelecTBa. XUMHUYECKast CBsI3b. BUIbI XUMUYECKON CBA3U (KOBaJI€HTHAs
HEMoJsipHasT M TOJISIpHAsl, HWOHHAsA, MeTauinueckas). MexaHnuaMbl 00pa3oBaHUs
KOBJICHTHOM XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). BogopoaHas
CBsI3b. Bal€HTHOCTB. DIEKTPOOTPpUIATENBHOCTh. CTeneHb OKUCIeHUsA. VIOHbI: KATHOHBI
Y aHHOHBI.

12
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BemecTtsa MONEKYJSIPHOTO U HEMOJIEKYJSPHOIO CTPOCHMS. 3aKOH ITOCTOSHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB
OT TUIIa KPUCTAJIINYECKON PELIETKU.

IlonsiTHe 0 qucnepcHbIX cuctemMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBas
J0JIs BELIECTBA B PaCTBOPE.

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

Xumuueckas peakuus. Knaccudukanus XuMUYECKUX peakiuii B HEOPraHUYECKOM
U OpPraHWYeCKOW XMMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS H
PEBPALIEHUS SHEPTUU TPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3du4HbIX (akTopoB. OOpaTUMbIE
peakiuu. XumMuyeckoe paBHoBecue. MakTophl, BIUSIOIINE HA COCTOSTHUE XUMHUUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CunbHble U ciabble 3iekTposnnThl. Cpena
BOJIHBIX PACTBOPOB BEILLECTB: KUCJIasA, HEUTpanbHas, 1enouHas. Ilonamue o 6000pooHOM
nokasamene (pH) pacmeopa. Peakuun noHHoro oomeHa. [ uopoaus neopeanuyeckux u
OP2AHUYECKUX GEUJeCE.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  snekmponuse
pacniaeos u pacmeopos coiei. llpumenenue snexmpoausa.

JKCNePUMEHTAIbHbIE METOAbI H3y4YCHHUS BelleCTB U UX NMPeBpalleHuil

Hemonctpanusa tabnun «llepuoanydeckass cucreMa XUMUYECKHUX DIIEMEHTOB
J.W. MenneneeBay, u3ydeHHE MOjeNed KPUCTALIMYECKUX PEHIETOK, HAONIOJCHHE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3liOkKEHUE TMEPOKCUIA
BOAOpOAA B MPUCYTCTBUM KaTajau3aTopa, OIpPEAEIEHUE CpeAbl 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

Hemerannel. Ilonoxenune HemeramioB B lleppoandeckoil cUCTEME XMUMUUYECKHX
anemenToB /.M. MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB. DU3NYECKHE CBONCTBA
HEMETAJIOB. AJUTOTPOIHUsS HEMETaUIOB (Ha MpHUMEpPE KHUCIOpoaa, cepbl, ¢gocdopa u
yIIIepoa).

XUMUYECKHE CBOMCTBAa BAXHEUIIUX HEMETA/UIOB (Tajlor€HOB, CEpbl, a30Ta,
dochopa, yriaepona u KpeMHHUS) U UX COSTUHEHUN (OKCHIOB, KHCIOPOCOEPIKAIINX
KHCJIOT, BOJOPOJHBIX COSTUHEHUH).

[IprMmeHeHne BaKHENIIIMX HEMETAJNIOB U X COCTMHEHU .
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Meramubl. Ilonoxxenue MerayuioB B llepuoguyeckonl cucreMe XHUMHUUYECKUX
sanementoB J[.W. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI JIEKTPOHHBIX 000JI0YEK aTOMOB
MeramioB. OO6mme  ¢usuueckue cBoiicTBa  MeramwioB. CIulaBel  METaJUIOB.
DNEKTPOXUMHUYECKUI P HANIPSYKEHU METAJIOB.

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 HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIBHBIX  3a/1a4, Ha6J'IIOI[eHI/Ie n OIHNCAHHUC ACMOHCTPAIMOHHBIX U
Ha60paTOpHBIX OITIBITOB (BSaHMOﬂeﬁCTBHC TUAPOKCHUIA AJIFOMUHUA C paCTBOPAMH KHCJIOT
151 H.ICJIO‘I@ﬁ, Ka49CCTBCHHBIC PCAKITUU HA KATHOHBLI MeTaJ'IJIOB).

PacuéTHble 3aga4n

Pacuéter Maccel BemiecTBa WM 00bEMaA Tra30oB IO HW3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUX B PEAKIIMHM BEIIECTB, PACUYEThI
Macchl (00BEMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECCTB
UMEET MPUMECH.

X¥MHUA M )KU3Hb

Ponp xumum B oOecrmedyeHHH SKOJOTMYECKOM, IHEPreTUUeCKOWM W THIIEBOM
0€301acCHOCTH, Pa3BUTUM METUIIUHBL. [IOHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIICCTB
U XUMUYECKHUX PEAKIIN.

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

UenoBek B MUPE BEILIECTB U MAaTEPUAJIOB: BaKHEHUIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl,  KpackKd, CTEKJIO, KepaMHuKa, MaTepHuasbl
JUTSL DJICKTPOHUKH, HAHOMATEePHAJIbl, OpraHUYeCKUEe U MUHEPAJIbHBIC YI00PEHUS.

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

MeknpeaMeTHbIe CBSA3H

Peanuzanusa MeXNnpeaMeTHBIX CBSI3e NMPU HM3yYEHUHM OOIIEel MU HEOpraHWYECKOU
xumud B 11 Kacce ocylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUWA, TaK W IIOHATUH, SBISIOIIUXCS CHUCTEMHBIMM ISl OTIEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC 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 BEILIECTB B OPTaHU3ME.

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

TexHonorusi: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJULYpPTHsi, MPOU3BOJICTBO
CTPOUTENBbHBIX  MAaTEpUaJOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO,  MHUIIEBAS
MPOMBIIIIEHHOCTD, dbapmaneBTHyecKas MPOMBIIIIEHHOCTD, IPOU3BOJICTBO
KOCMETUYECKUX  MpenaparoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepuasoB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

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

B cooTBeTCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOJAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIEeTO
00pa30BaHus BbIJECICHBI CIEYIOLIME COCTABIISIIOIIME:

OCO3HAaHHWE OOYYAIOUIUMUCS POCCUHCKOW TpaxJaHCKOW HJACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

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
JNEATENbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IIPUCYIIIUMHU LIEJIOCTHOU CUCTEME
XUMHYECKOTO 00pa3oBaHus;

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

JInyHOCTHBIE PE3YyIAbTATHI OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAOTCA B €IMHCTBE
y4eOHOM M BOCHHUTATENHHOW NESITEIbHOCTH B COOTBETCTBHM C TYMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJI€AIIAMU POCCUHUCKOTO
IPaXKIAaHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMAMU U MPABUJIAMU TTOBEICHUSA,
CIIOCOOCTBYIOIIMMH TpOIIECCaM CAaMOIIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOTO
CTaHOBJICHMSI TIMYHOCTH 00YYarOIINXCS.

JImyHOCTHBIE  pE3yAbTaThl  OCBOCHMS  mpeamMera  «XUMHS»  OTPaXKaroT
cOpMUPOBAHHOCTh  OMNbITA TO3HABATEILHOM M  IPAKTHYECKOH  JesATeNbHOCTU
00yyaroUIMXxcs Mo peaau3aluy NPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCJIE 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
MPOEKTOB, PEIICHUM Y4YEOHBIX W TO3HABATEIBHBIX 3a/1ad, BBIITOJIHCHUU XHMUYCCKUX
IKCIICPUMEHTOB,;
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CrOCOOHOCTU MTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHThI
JIPYTUX NPU aHAJIU3E PA3JIMUHBIX BUJOB YUCOHOU NIESITEIHbHOCTH,

2) NIATPHOTHYECKOT0 BOCIIUTAHHUS .

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

yBaXEHUS K TMpolleccy TBOpPUYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOIO
NPUMEHEHNUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKHU €CThb pE3YyJbTaT
JUTUTENIBHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TPyZa YYEHBIX U NTPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJIYYEHHU U MOCIEAYIOLIEM AaHAIINA3E
uH(OpPMAIIMH O MEPEIOBLIX TIOCTUKEHUSIX COBPEMEHHOM OTEUeCTBEHHOM XUMMUHU;

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 MOBEJCHUE 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;

COOJIIO/ICHUST TpaBWJI OE30MaCHOr0 OOpaIleHWs ¢ BeEIIeCTBAaMHU B  OBITY,
MTOBCEJIHEBHOM XU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMaHHUSI 1IEHHOCTH TPABUJI WHIWBUIYAJIBHOTO M KOJJIEKTUBHOT'O OE30IMacCHOTO
MOBEJICHUS B CUTYyAITUAX, YTPOXKAIOMINX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TIOCICJICTBHUN UM HENPHUATHS BPEIHBIX MPHUBBIYCK (ymoTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBCKON IEATETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEILHOCTH;

YCTAHOBKM Ha aKTMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a/]ad COIUATbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpEeCa K TMPAKTUYECKOMY U3YYCHHIO TpodeccHii  pa3iudHOro  poja,
B TOM YHCJIE€ HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBUIYAIBHOU TPAEKTOPUH 00Opa30BaHUS,
Oynyme mpodeccud W peanusalid COOCTBEHHBIX >KHM3HEHHBIX IUIAHOB 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
SKOHOMUYECKUX IIPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIBHOU CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCHOJIb30BAHMS JTOCTHXKEHUM XUMHUU Uil pelIeHUs
BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HEIPUATUS NEUCTBUHM, NPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOISHOMU
cpele, yMEHHUs TPOTHO3UPOBATh HEOJIArONMPUATHBIE 3KOJOTMUYECKHE MOCIEICTBUSA
OpEANPUHUMAEMBIX AEHCTBAN U MPEIOTBPAILATh UX;

HaJU4MUs PA3BUTOIO HKOJOTMYECKOTO MBIIUICHHS, 3KOJIOIMYECKOM KYJIbTYpHI,
OMbITAa JIEITEIBHOCTH JKOJOTMYECKON HAIpPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TMO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLIMAJILHOM MpPaKTUKE, CIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOIOTUH XeMOpoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUSI CHEU(DUKA XUMUM KaK HayKH, OCO3HAHUs €€ poiu B (OPMUPOBAHUU
pallMOHAJILHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU II€JIOCTHOIO MPECTaBICHUS
00 OKpY’KaroIeM MUpPE KakK O €IUHCTBE MPUPOJIBI M YeJIOBEKa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pPeIIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH IS COBPEMEHHOM ITUBUIIU3AIIN: B €€
I'YMaHUCTUYECKOM HAIPaBJICHHOCTH W BaXHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTepUaJbHON KYJIbTYPhl, PEUICHHH TJOOANIBHBIX MPOOJIEM YCTOWYHMBOTO pPa3BHUTHUS
YeJI0BEYECTBA — CHIPHEBOM, YHEPTCTUUECKOM, TUIIIEBON M KOJIOTHYCCKON O€30IMacHOCTH,
B Pa3BUTHUU MEIUIIMHBI, OOCCIICYCHUH YCJIOBHH YCHENIHOTO TPyAa M IKOJIOTHYECKHU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHWMAHHUSI CYIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOIBH30BaTh IMOIy4aeMbIe
3HAHUS IS aHaliu3a M OOBSICHEHUS SBICHUN OKPYXKAIOIIEr0o MHpa W MPOUCXOJISIINX
B HEM HM3MEHEHWH, YMEHHS JeliaTh 0OOCHOBAaHHBIC 3aKIIOUCHHS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIHUXCS TAHHBIX C IETBIO TIOJYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOATENIBHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS IS PELICHUS
po0JIeM B pEaJIbHBIX )KU3HCHHBIX CUTYaIIHX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATEITbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUU MO XMMHH B COOTBETCTBUM C >KM3HCHHBIMHU
MOTPEOHOCTSIMH;

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

MertanpenMeTHbie pe3yabTaThl OCBOECHUS YU€OHOTO MpeaMeTa « XUMHUs» Ha YPOBHE
CpeaHero oo1ero 0opa3zoBaHus BKIIOYAIOT:

3HAYUMBIC TUTSt dbopmupoBaHuUs MUPOBO33PECHUS 00yJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIeHAYyYHbIE TOHITHS, OTpPaKAIOIIUE
[ETTIOCTHOCTh HAYYHOUW KapTUHBI MUpPa U ClIeNU(PUKY METOAOB MO3HAHMUSI, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, PHEPTHs, SBJICHHUE, MPOLECC, CUCTEMA,
Hay4YHBIM (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIICIOBAHMUE,
HaOII0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC Yy4YeOHbIE JelicTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryisTuBHbIE), obecrneunBaromue GopmMupoBaHue (yHKIIMOHAIBHOM T'PaMOTHOCTU H
COIMAIbHOM KOMITETCHITUN 00Yy4arommnXCs;

CIIOCOOHOCTh 00YYaIOIIMXCSI HMCIOJIB30BaTh OCBOCHHBIC MEXKIUCIHUIUIMHAPHBIC,
MHUPOBO33PECHUYECCKUE 3HAHHS U YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS B TTIO3HABATEILHON U
COLMATBbHOM MTPAKTHKE.

MertanpenMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBLHBIMU YUCOHBIMHU
N03HABaTEILHBIMH, KOMMYHHKATUBHBIMU U PETYJISITHBHBIMH JICHCTBUSAMHU.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUA
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOATEIHHO (POPMYIUPOBATH U AKTYaJU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEJICIISTH 1eNIN JeATEIbHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHUIKEHUS,
COOTHOCHTH PE3YyJbTaThI IEATEILHOCTH C MOCTABICHHBIMHU IIECIISIMH;

UCIIOJIb30BaTh MTPU OCBOCHUU 3HAHUH MPUEMBI TIOTUYECKOTO MBIIIJICHUS — BBIIEISATD
XapaKTepHble TPHU3HAKU TIOHSATHA M YCTAHABIMBATh MX B3aWMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIWE TTOHATHUS ISl OOBSICHEHUSI OTACIBbHBIX (PAKTOB U SIBICHUM;

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 ¥ TPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHHSX,
(dbopMyIHpOBaTH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSTh B TPOIECCE IMO3HAHMS, HWCIOIB3YeMbIe B XHUMHH CHMBOJUYCCKHE
(3HAKOBBIE) MOJIETTH, TIPEOOPA30BHIBATH MOJICTLHBIC MPEJCTABICHHUS — XUMUYECKUIA 3HAK
(cumMBO) BIeMeHTa, xuMuueckas (opmylia, ypaBHEHHUE XHMHUYECKOW peakiuu —
MIPY PEIICHUN YIeOHBIX TIO3HABATEIBHBIX U MTPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHBIC
MOJICITbHBIC TPEJCTABICHUS IS BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB H3Y4aeMBIX
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 CAMOCTOSTEIBLHOTO TUIAHUPOBAHUA U MPOBEACHUS YUEHUYECKUX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMS HaOII0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3yibrar, (GopMynupoBaTh OO0OOIICHUS U
BBIBOJIBl OTHOCHUTEJIBHO JOCTOBEPHOCTH pPE3YyJbTaTOB HCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTUYET O MpOJeIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKON UCCIIeIOBATEIbCKOM U MTPOCKTHON JEATeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIUYHBIX METOJIOB O3HAHUSI.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMaruu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBbIC MOcoOms, pecypchl MHTEpHeTa),
aHAM3UPOBATh MH(POPMAIIUIO PA3IMYHBIX BUJIOB M (OPM IPEACTABIICHUS, KPUTHICCKU
OILIEHUBATH €€ IOCTOBEPHOCTh M HEIIPOTHBOPEUNBOCTD;

(GopMyTUPOBATE 3aMPOCH] U IPUMEHSTH Pa3TUYHBIC METOIBI IPU TTOMCKE U 0TOOpE
UHPOpPMAIH, HEOOXOUMOM JJIsl BBITTOJHEHHUST yUEOHBIX 3a/1a4 ONpeeIé HHOTO THTIA;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHUS  HH(DPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3INIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHGOPMAIUH
(cxembl, TpadUKH, AHATPAMMBI, TAOIHIIBI, PUCYHKH U APYTHUE);

UCTIOJIh30BaTh HAYYHBIM SI3BIK B Ka4eCTBE CPEJCTBA IMPH pabOTe ¢ XUMHUYECKOM
MHpOpPMAIUEH: TPUMEHSATh MEKITPeIMETHBIC ((pH3MUeckne u MaTeMaTHIeCKIe) 3HAKU U
CUMBOJIBI, (OPMYITBI, A00pEBHATYPHI, HOMEHKJIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH.

KoMMmyHMKaTHBHBIE YHMBepPCaJibHble Y4eOHbIe ACHCTBHS:

3a/JlaBaTh BOIPOCHI [0 CYIIECTBY OOCyXJaeMoll TeMbl B XOJ€ JAuanora
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh WACH, (OPMYIHPOBATH CBOM TMPEIJIOKCHHUS
OTHOCHUTCIIBHO BBIIIOJIHCHU A HpCI[J'IO)KGHHOfI 3aa4u,

BBICTYIIATh C HpCBGHTaHHCﬁ PE3yJIbTaTOB MMO3HABaTEIILHOU ACATCIIBHOCTH,
IMOJTYYCHHBIX CaAMOCTOATCIBHO HIIM COBMCCTHO CO CBCPCTHHKAMH IIPU BBIIOJHCHHHA
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOM paldoThl MO MCCICAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealiu3alid y4eOHOro MpOeKTa U (POPMYIUPOBATH BBIBOJIBI
MO pe3yjbTaTaM MPOBEAEHHBIX MCCICAOBAHUN MYyTEM COIIACOBAHMS MO3UIUA B XOJI€
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMU.
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PeryasiTuBHble YHUBepPCAJIbHbIE yUeOHbIE HeiCTBUS

CaMOCTOATEIbHO IIAHUPOBATH U OCYILUECTBIATH CBOX  IIO3HABATEIBHYIO
HNEATEIbHOCTh, ompeneisdas e€ LelId U 3aJayd, KOHTPOJIHUpPOBATb U IO MEPE
HE0OXOIMMOCTH KOPPEKTUPOBATH MIPEAJIaraeMblil allrOPUTM JIEUCTBUIM MPHU BHIMOIHEHUU
y4eOHBIX U HCCIE0BATENIbCKUX 3a7a4, BbIOMpaTh Hanbosee 3pHEeKTUBHBIN cIocob Ux
peleHns ¢ y4ETOM MOJyYEHHUSI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKLINSIX;

OCYLIECTBJIATL CAMOKOHTPOJb CBOEH AEATEIBHOCTH HA OCHOBE CAaMOAHAINM3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KVIACC

IIpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O XUMHUYECKON COCTAaBIISIONIEH €CTeCTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBJICHUH NPUPOJIBI, B POPMHUPOBAHUH
MBIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM
JUISL pelIeHus MPaKTUYECKUX 3aJad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHUS
K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOM CpENE;

BJIAJICHUE CUCTEMON XUMUYECKNX 3HAHUM, KOTOpast BKIIOYAET: OCHOBOIIOJIATAF0IINE
HNOHATHS (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTpOHHAas 000Ji0uka aToMa, MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XMUMHYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BEépHyTas u cokpamiéHHas), MoJb, MOJISIpHAasi Macca, MOJIAPHBIN 00BEM, YTIIIepOIHbBIN
CKeJeT, PYHKIIMOHAJIbHAS TPYIIIA, PaJuKal, U30MEpHs, H30MEPhI, TOMOJIOTUYECKUH P,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA U a30TCOAEpKAIIUE COEAUHEHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHHS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust oprannyeckux BemectB A.M. ByTinepoBa, 3aK0OH COXpaHEHUSI MaCChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHU SA3bIK XUMHUH; MUPOBO33PEHYECKUE 3HAHMUS,
JeXxanue B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBIICHUI,
(akTomornueckue CBEICHHS O CBOWMCTBAaX, COCTaBe, IIOJyYeHUH U Oe30macHOM
WCIIOJIb30BAaHUU BAXKHEWIIUX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKON
JNEATEbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATh XapakTEepHbIE TMPU3HAKH TOHITHH,
YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIUME  IOHSITHS
IIpY ONHCAHUU COCTaBa, CTPOCHUS U MPEBPALLICHUN OPTaHUYECKUX COCIUHEHUN;

chOpPMHPOBAHHOCT, ~ YMEHHMHA  HWCIOJIB30BaTh  XUMHYECKYH)  CHMBOJHUKY
JUTS1 COCTaBIICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) POopMyTT
OPraHMYEeCKUX BEIIECTB M YPABHEHWW XMMHUYECKUX PEAKIUW, U3rOTaBIMBATH MOJIEIIH
MOJIEKYJI ~OPraHMYECKMX BEHIECTB JUIS WJUIIOCTPALMA HMX XHMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMUPOBAHHOCTh yYMEHUW yCTaHABIMBATh MPUHAMJIECKHOCTh HU3YUYEHHBIX
OpraHMYECKUX BEILECTB IO UX COCTABY U CTPOEHUIO K ONpPENEIEHHOMY KilacCy/TpyIie
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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 BEILIECTB (3TUJICH, MPONUJICH, alleTUJICH, STUIICHTJIMKOIIb, TTULEPHUH, (DEHOI,
dopManpaerua, ameTaabIeru, MypaBbUHAs KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAS
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, LeJUII0JI03a, [IULKH);

c(OpMHUPOBAHHOCTH YMEHUS ONPEEIATh BUABI XUMUYECKON CBS3H B OPraHUUYECKUX
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 COXPAHEHHNS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYecKue u
XUMUYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BelIeCTB (MeTaH, 3TaH, 3TUJICH, MPOIMUJIEH, aleTuiieH, Oyraauen-1,3, meTunOyTraaueH-
1,3, OeH30i1, METaHOJN, 3TaHOJ, JSTWICHIJIMKOJb, TIULEPUH, (EHOJN, aleTaabIeru/,
MypaBbUHAsI M YKCYCHasi KHUCJOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCyCHas
KHCJIOTA), WJUIFOCTPUPOBATh TI'E€HETUYECKYK) CBSI3b MEXKIAYy HUMU YpPaBHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEepHU30BaTb HCTOYHHKH 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 MWJIM MPOJIYKTa PEaKLUHUU II0
U3BECTHBIM  Macce, O0OBEMY, KOJMYECTBY OJHOIO U3 MCXOJIHBIX  BEILECTB
WJIU TIPOAYKTOB PEAKIINH);

chopMHUPOBAaHHOCTh YMEHUHN BIQJACTh CHCTEMOU 3HAaHWNW 00 OCHOBHBIX METOAAX
HAy4HOI'0 ITIO3HAHMS, UCIOJIB3YyEMbIX B XUMHUM IIPU U3YYEHHUH BEIIECTB U XUMHUUYECKUX
ABJeHU (HaOMIOJIeHUE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBIC XMMUYECKUE 3HAHMS JUIA NPUHATHUS PEIICHUM B KOHKPETHBIX JKM3HEHHBIX
CUTyalUsX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHECHHEM;

c(OPMHUPOBAHHOCTh YMEHHUU COOJIOJaTh MpaBUJa IOJIb30BAHUS XMMHYECKOU
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
AKCIIEPUMEHT (MPEBpPALICHUS] OPraHUYECKUX BEIIECTB IPU HArPEBAHHUH, IOJYUECHHE
OTUJIIEHA M W3YyYEHHUE €Tr0 CBOMCTB, KAYECTBEHHBIE PEAKLIHUH OPTraHMYECKUX BEIIECTB,
JeHaTypauusi OENKOB MpU HArpeBaHWH, I[BETHBIE pPEaKlUu OENKOB) B COOTBETCTBUU
C paBUJIAMHU TEXHUKH O€30MaCHOCTH MPU OOpAIeHUH C BEUIECTBAMH M J1aOOpaTOPHBIM
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  AHAIM3UPOBATH  XUMHUYECKYIO
MH(pOpMAIHIO, TOJYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBA MacCOBOM MH(pOpMALIHH,
WuTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHHUM COOJIIOATh MPaBUiIa IKOJIOTMUECKH LIEIECO00pPa3HOro
MOBEACHUS B OBITY U TPYAOBOMW JESATEIILHOCTH B LIEJISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKaloled NPUPOJHON Cpelbl, OCO3HAaBaTh ONACHOCTb BO3JACHUCTBUS Ha JKUBBIC
OpraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, TOHMMAas cMbica nokaszaress 1K,
MOSICHATh Ha NpPUMEpax CHOCOObl YMEHBIIEHHS W MPEAOTBPALICHUS HX BPEAHOTO
BO3JICMCTBUS HAa OPraHU3M YEJIOBEKa;

st o0ydaroIIMXCs C OrpaHUYEHHBIMH BO3MOMKHOCTSIMU 3/I0POBBSI:  YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJIaX T[O3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

U CIENbIX M CIa0OBUIAMIMX OOydYaloLUXCA: YMEHUE HCIOJIb30BaTh PEIbEPHO
TOUCUYHYIO cucTeMy oO0o3Hauenuit JI. bpaitns ans 3anucu xumuyeckux Gopmy.

11 KJIACC

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

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHIA: O  XMMHYECKOM  COCTaBIIAIONICH

€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJM XUMHHU B IMO3HAHUU SIBICHUW TPHUPOIBI,
B (GOpPMHUPOBAaHUU MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €€ (YHKIHMOHAIHHOM
IPaMOTHOCTH, HEOOXOJUMOM JUIsl pEIIeHHs] MPaKTUYECKUX 3alad U DKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIECHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUH, KOTOpast BKIIOYAET: OCHOBOIIOJIATA0IINE
HOHATHS (XUMHYCCKHI 3JIEMEHT, aTOM, HW30TOM, S-, P-, O- 3JIeKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBsI3b (KOBAJICHTHas,
MOHHAsA, METAJTIMYECKAsi, BOJAOPOAHAS ), KPUCTAIUINUECKAsl PEIIETKA, TUIIBI XUMUYECKHUX
pEeaKUnii, pacTBOP, JICKTPOJIUTHI, HEAIEKTPOIUTHI, ICKTPOJIUTAYECKAST TUCCOLUALIUS,
OKHCJIUTENDh, BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOW PEAKUHUH, XUMHYECKOE
pPaBHOBECHUE); TEOPUM U 3aKOHBI (TEOpHsl AIEKTPOJIUTHYECKOW JHCCOLMAIUHY,
nepuoanueckuii 3axkoH .M. MenaeneeBa, 3aKOH COXpaHEHHs] MAcChl BELIECTB, 3aKOH
COXpaHEHHMsI U MPEBPAECHUS PHEPTUM MPU XUMHUUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWMHH, MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE
MOHUMAaHUSI TPUYUHHOCTH M CHUCTEMHOCTH XMUMHYECKUX SIBICHHH, (PaKTOIOTHUECKHE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJYYEHUH U O€30I1aCHOM UCIIOIb30BaHUU BayKHEUIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATEIbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUU BBIABISITh XapaKTEpHbIE MPU3HAKK TMOHSITHUH,
YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME  TOHSTHS
MIpY ONUCAHWH HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHHUI;
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cOPMHPOBAHHOCTh ~ YMEHHUH  HUCIIOJIB30BaTh  XMMHUYECKYIHD  CHMBOJHUKY
JUIsL  COCTaBJIEHHWs (OpMyJ BEIIECTB W YPAaBHEHUM XUMHUYECKUX PEAKLHM,
cuctematnueckyro HomeHkinatypy (IUPAC) m TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIBIN ra3, aMMUak, raméHas u3BecCTb,
Herami€Hasi U3BeCTb, TUThEBAs COJa, MUPUT U JAPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUN OIpPEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN CBS3H
(koBaJIeHTHAsl, MOHHAs, METaJJIMYecKas, BOJOPOAHAs) B COCAMHEHMSX, THUI
KPUCTAINTMYECKON PEHIETKH KOHKPETHOTO BEIeCTBA (aTOMHAsl, MOJIEKYJIsipHasi, MOHHAs,
MeTaJsInyecKas), XapakTep Cpelibl B BOJAHBIX pacTBOpax HEOPraHWMYECKUX COCIMHEHUI;

c(OpMHPOBAHHOCTh YMEHHI YyCTaHABIMBATh MPUHAJJIEKHOCTh HEOPTaHUYECKUX
BEUIECTB IO HMX COCTaBY K OMNpEeAEIEHHOMY KJaccCy/Tpymne COeAHMHEHHH (IpocTbhie
BEUIECTBA — METaJUIbl U HEMETalUIbl, OKCHJIbI, OCHOBaHHUSA, KHCIOThI, aMdoTepHbIe
TUIPOKCUIBI, COJH);

chOpPMHPOBAHHOCTh YMEHUH paCKpbIBaTh CMBICT IEPUOJUYECKOrO 3aKOHA
J.W. MenaeneeBa 1 IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (PYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3ieMeHTOB 1-4 mnepuonoB llepuogudeckol CHCTEMBI XUMHUYECKHX
anemeHTOB J[.1. MeHnzeneeBa, UCIONB3YsI TOHATHS «S-, P-, 0-3JICKTPOHHBIC OpPOUTAIII,
«QHEPreTUYECKHE YPOBHM», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMUYECKUX JJIEMEHTOB U MX COCIMHEHHUH 110 nepuonaMm u rpymnnam llepuonnueckoit
cuctemMbl Xumndeckux sinemeHToB [.1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE
CBOMCTBA  HEOPraHMYECKUX  BEIICCTB  Pa3IMYHBIX  KJIACCOB,  IOATBEPXKIATh
CyLIECTBOBAHUE TE€HETUYECKOM CBA3M MEXKIAYy HEOPraHWYECKUMHU  BEIICCTBAMMU
C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTD YMEHUS  KJIaccU(UUUPOBATh  XUMHUECKHE  peaKlUu
[0 Pa3JIMYHBIM IpPU3HAKAM (YUCIY M COCTAaBY PEarupyrollUX BEIIECTB, TEILIOBOMY
3pdeKTy peakiuu, H3MEHEHHMIO CTENEeHEW OKUCICHHSI 3JIEMEHTOB, OOpaTUMOCTU
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBIIATH YPaBHEHMS PEAKIMN Pa3IUUYHBIX THUIIOB,
MOJIHBIE U COKpAalIEHHBIE YPAaBHEHUS PEAKIM MOHHOIO OOMEHA, yYUTHIBAsl YCJIOBHA,
IIPU KOTOPBIX ATH PEAKIHUU UAYT IO KOHLA;

cOpMUPOBAHHOCTh ~ YMEHHH  MPOBOAUTH  pEAKUWH,  MOJATBEP)KIAIOIINE
KA4EeCTBEHHBIN COCTaB Pa3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

c(OpMHPOBAHHOCTb YMEHHM  pacKphIBaTh CYIIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JEKTPOHHOIO OajaHca 3THX

peaxkuu;
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c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuu OT pa3IUYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOr0 PaBHOBECUS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XMUMHUYECKHUE MPOIECCHI, JIeKaIUe
B OCHOBE MPOMBIIUICHHOTO TIOJIYYEHUSI CEPHOM KHUCJIOThI, aMMHaKa, a TaKkKe
c(hOopMUPOBAHHOCTb MPEACTABICHUN 00 OOIIMX HAYYHBIX NMPUHIIUIIAX U SKOJOTUUECKUX
npobJieMax XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOopMUPOBAHHOCTh YMEHUI TPOBOJAUTH BHIYUCIICHUS C UCTIOJIb30BAHUEM MTOHSATHUS
«MaccoBas JI0JIsS BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B TPU XUMUYECKHUX
peaKkIusiX, MacChl BEIIECTBA WK 00BhEMA Ta30B M0 W3BECTHOMY KOJUYECTBY BEIECTRBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIHMX B PEAKIMM BEIIECTB, TEIUIOBOro 3¢ dexTa
pEeaKUi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IIPEBPAIICHUS U COXPAHECHUS
SHEpruuy;

c(hOpMUPOBAHHOCTh YMEHHMH 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 (pa3ioKeHUEe TMEepOKCHaa BOJAOpPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpEAEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOPA,
BIIUSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIMHU, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIE PeaKIMK Ha Cyib(har-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH
aMMOHUS, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «MeTaibsi» u «HemeTraniasy)
B COOTBETCTBHUU C MPABWIAMHU TEXHUKH 0€30MMacCHOCTH NPH 0OpalieHU! ¢ BEIIeCTBAMU U
Ja00paTOpHBIM  OOOPYJIOBaHWEM,  IPEACTABIATH  PE3YIAbTAaThl  XHUMHYECKOTO
JKcTiepuMeHTa B ¢GopMe 3alliCH  YpPaBHEHUH COOTBETCTBYIOIIUX PEAKIUA U
(bopMyITHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB;

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

c(hOpMHPOBAHHOCTh YMEHHI COOIIOATh MPABUIIA SKOJOTUIECKU 1IETECO00Pa3HOTO
MOBEACHUS B OBITY U TPYAOBOM JACATEIBHOCTU B IIEJSAX COXPAHEHUS CBOETO 370POBbS U
OKPY’KAIOWIEH MPUPOJHOM CpPEIbl, OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA YKUBBIE
OpraHu3Mbl OIPEACIEHHBIX 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 [JOCTYMHBIX METOAAX T[O3HAHUSA BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CJENBbIX U CJIa0OBHUASIIMX OOYyYaIOIIMXCSA: YMEHUE HMCHOJb30BaTh pelbedHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.
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10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe coaepxanue
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTuueckne 0CHOBBI OPraHMYeCcKOM XUMUH

11

IIpenmer
OpraHNYEeCKOW XUMUHU.
Teopus cTpoenus
OpraHUYECKHUX
COeIUHECHUN

A.M. bytnepona

3

[Ipenmer opraHM4eCKON XUMHUMU:

€€ BOBHUKHOBEHUE, Pa3BUTHE U
3HAYEHUE B MOJYYEHUHN HOBBIX BEIIECTB
U MatepuasioB. Teopust cTpoeHus
OPTaHUYECKUX COCIUHECHUHN

A.M. bytnepoBa, €€ OCHOBHbIC
nosioxkeHust. CTpyKTypHbIE (POPMYJIBI
OpraHUYECKUX BemecTB. ['oMomorus,
n3oMepusi. XUMHYECKasi CBA3b

B OPraHUYECKUX COCUHEHUSAX: KPATHbBIC
CBSI3H, G- U T-CBSA3U.

[IpencraBnenune o KiIacCU(PpUKAIUU
Oprann4eckux Bemects. HomeHnknarypa
OPraHUYECKHUX COCTUHECHUHN
(cuctemaTuueckas) U TpUBHAJIbHbBIC
Ha3BaHUS BAKHEUIIUX MPEACTABUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB.
JKCNepUMEHTAIbHbIE METOIbI
U3y4YeHHSI BelleCTB U UX MPeBpPaLlleHHi:

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

[IpuMEHSTh NOJIOKEHUS TEOPUU
CTPOEHHSI OPraHUYECKHUX BELIECTB

A. M. bytiepoBa 1151 00bICHEHUS
3aBUCHUMOCTHU CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSL.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS1 COCTaBIICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) (HOpPMYIT OPraHUMUECKUX
BELIECTB.

OnpeaensiTe BUIbl XUMUUYECKOH CBSI3U
(oMHApHBIE, KPATHBIE) B OPraHUYECKUX
COEIMHEHUSIX.

PackpbIBaTh poab OPraHUYECKON XUMHUHU
B IIPUPOJIE, XapaKTepU30BaATh €€
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e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamMu
OpPraHUYECKHUX BEIIECTB H MaTepUaTaMu
Ha MX OCHOBE;

— OIIBITHI TIO TIPEBPAIICHUTO
OpraHUYECKHUX BEIICCTB IPU HarpeBaHUU
(ru1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICIIMPOBAHUE MOJICKYIT
OpPraHMYECKUX BEIIECTB

3HAYEHHE B )KU3HU YEIIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C APYTHMHU
HayKaMH.

HaOmronats 1 onuceIiBaTh
JEMOHCTPAIMOHHBIC OTIBITHI; IPOBOAUTH
Y OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Hroro no pazgeny

Pazjien 2. YriieBoaopoabl

2.1 | IlpenenbHbIC
YIIIEBOIOPOIBI —
AJIKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUM psifl. MeTaH U 3TaH —
MPOCTEUIIINE TTPEICTABUTENM AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeIleHusl U TOPEHHUs),
HAaXOXKJICHUE B PUPOJE, MOJYYECHUE U
MIPUMEHCHUE

2.2 | HempenesbHbIe
YTJICBOJIOPOJIBI:
aJIKEHBI, aJIKaJUEHBDI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUN PsAll. DTHIICH —
MPOCTEUIIINN ITPEJICTABUTEIND aJIKEHOB!
COCTaB, XMMUYECKOE CTPOEHUE,
¢dbu3nUecKre 1 XUMUYIECKHIE CBONCTBA
(peakuuu rugpupoOBaHus,
rajioreHupOBaHUs, TUAPATALINH,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIIATH UX XapaKTEPHbBIE
MIPU3HAKH ), yCTAaHABIMBATh UX
B3aUMOCBS3b, UCIIOIb30BATh
COOTBETCTBYIOIIME MOHSITHS

IIpY ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILICHU OPTAaHUYECKUX
COCIUHEHHN.

Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHOM) (hopMyJ1 OpraHUuYECKUX
BEILIECTB.

VY cranaBnuBaTh NPUHAIIEAKHOCTD
BEILIECTB K ONPEACICHHOMY KJIacCy
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OKHCJICHHSI U MTOJIMMEPHU3aLINN )
HAaXO0JKJICHHE B IPUPOJIE, IOJIYUEHUE U
IIPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u
MeTUNOyTaaueH-1,3, Xumuyeckoe
CTPOEHHME, PEAKLIMs TOJTUMEPU3ALIHY,
npUMeHeHHe (151 CUHTe3a
IPUPOJHOTO U CHHTETHYECKOTO
Kay4yyKa U PE3UHBI).

AJKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKHUH PSIL.
AULETHIIEH — NPOCTERIINI
IIPEICTaBUTEIb AIKMHOB: COCTAB,
XUMHUYECKOE CTPOEHHE, PUZNUECKHE U
XMMHUYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHMS, TaJIOTE€HUPOBAHUS,
TUApaTaliy TOPEHUS ), HAX0XKICHHE

B [IPUPOJIE, NIOJIYYECHHE U IPUMEHEHHE

2.3

ApomaTtuueckue
YTIE€BOAOPOBI

ApeHbI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XUMHYECKOE CTPOCHHUE MOJICKYII,
bU3UIECKUe U XUMHUUECKHE CBOMCTBA
(peakiuy raJoreHUpOBAHUS U
HUTPOBAHUSA ), IOTYyUYCHHE

U IpuMeHeHne. Bimsaue 6en3oma

Ha OpPraHu3M YelloBeKa. | eHeThaecKas
CBSI3b YTJICBOJIOPOIOB

YTJIEBOAOPOIOB IO COCTaBY U
CTPOCHHUIO, HA3bIBATh UX

10 CHCTEMATUYECKON HOMEHKJIATYPE;
MPUBOAUTH TPUBUAJIbHBIC HA3BAHUS
OTJICNIbHBIX Mpe/ICTaBUTEIEH
YTJIEBOAOPOIOB.

OnpeaensiTh BUABI XUMUYECKON CBS3U
B MOJIEKYJax yriIeBOJOPOJOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
puUMeHeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MPEICTaBUTENCH pa3IMYHbIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa,
STUJICHA, alleTHIICHa, OyTanueHa -1,3,
OeH30J1a, TOJIyoJIa).

BBISIBIIATE TEHETUUECKYIO CBSI3b MEXKITY
YTJIEBOJOPOJIaMH U MOJITBEPKAATh €€
HaJIMYHUe YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX
PEaKIMI C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (OPMYIL.
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2.4

IIpuponnsie
HCTOYHHKH
YIJIEBOJOPOIOB U UX
nepepadboTka

[Ipuponnsiii ras. [lomytHeie HedTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NepEeroHKa, KPeKUHT (TepMHUUYECKHIA,
KatanuTudeckuil). IlpoayKTol
nepepaboTKu HePTH, UX TPUMEHEHHE
B IIPOMBIIIICHHOCTH U B OBITY.
KameHnHslii yroyib u mpoayKThI €0
nepepadboTKU.

JKcnepuMeHTATbHbIE METOIbI
U3y4eHHs BellecTB

U UX NpeBpalleHui:

e JleMOHCTpanuu:

— kosutekuuu «HedTb» u «Yrompy;

— BUJeo(parmeHT «Bynkanuzanus
PE3UHBD.

e JlaGopaTopHBIE OIBITHI:

— Ka4eCTBEHHOE OIPEJIEIICHUE yIiiepoaa
¥ BOJIOPOJa B OPraHUYECKHUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3amMu
IUIACTMACC, KAY4yKOB M PE3UHBI;

— MOJEIMPOBAHNE MOJIEKYI
yIJI€BOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue paboThI:

Ne 1. Tlonyuenue 3TUNICHA U U3yUYCHUE
€ro CBOMCTB.

Xapakrepu3oBaTb UCTOYHUKU
YIIEBOAOPOIHOTO ChIpbs (HEDTH,
IPUPOAHBIN Ta3, yroiib), CHOCOOBI UX
nepepadoTKU U MPaKTHUYECKOE
NPUMEHEHHUE MOTYy4aEMbIX MPOTYKTOB.
Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — MPOBECHUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
IKCIiepuMeHTa (11abopaToOpHBIE OMBITHI U
MpaKkTU4YeCcKue paboThl).

CrnepnoBatb npaBuiiam 6€30MacHON
paboTHI B TaGopaToOpuu

IIPU UCIIOJIB30BAHUY XUMUYECKOM
MOCYZbl U 000PYIOBaHUS, & TAKKE
paBUJIaM OOpallleHUs C BeIIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJTHEHHUS JTA0OPATOPHBIX OTIBITOB U
MPAKTUYECKUX PAOOT MO TOTYUECHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpeacTaBnsATh pe3ynbTaThl
HKCIEPUMEHTA B opMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIAM
Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOANTH BHIUUCIEHUS

JUTSL OTIPEAEIICHHSI MOJIEKYIJISIPHON
(GopMyJIBl OPraHUYECKOro BEUIECTBA,
110 YPABHEHHUIO XUMUYECKON pEaKIIMH.
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e Pacu€THble 3a1a4u:

— OIIPENIEIIEHUE MOJIEKYJISIPHOU
(bopMyJbI OpPraHMYECKOT O BEIIECTBA

10 MaCCOBBIM JI0JISIM aTOMOB
XUMHUYECKHUX JJIEMEHTOB;

— Pacy€Thl 10 YPAaBHEHUIO XUMUYECKOU
peakuuu

CamMoCTOATENBHO IUTAHUPOBATh U
OCYILECTBIISITh CBOIO IIO3HABATEIbHYIO
JeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPpYIIOBON yueOHOM
JeSITEIIbHOCTH

Uroro no pazgeny

13

Pasnen 3. Kuciopoacoaepixka

e OPraHu4eCKue COCAMHECHUSA

3.1

Cnouptel. ®eHon

3

[IpenensHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ DTAHOJI, XUMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBA (pEaKIUHU C AKTUBHBIMU
MEeTaJJIaMU, TaJOT€HOBOAOPOIaMHU,
ropeHue), npuMeHenue. BogopoaHas
CBA3b. OU3HOIOTHUECKOE IEHCTBHE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJI0BeKa.

MHOTroaToMHbI€ CITUPTHI: ITUIICHTIIUKOJIb
Y TJIMIEPUH, XUMHUYECKOE CTPOCHHE,
bu3uIeCKre ¥ XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO IIEJIOUYHBIMU
MeTaJlJIaMH, KAYeCTBEHHAs PEaKIIHs
Ha MHOTOAQTOMHBIE CITUPTHI).
duznonornyeckoe 1eHiCcTBHE

Ha OpraHu3M 4enoBeka. [Ipumenenue
TJIUIEPUHA U ATUJICHTIIUKOJIS.

PackpsiBaTh CMBICIT N3y4aeMbIX
MOHSATUH (BBISIBIISITh UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHUS

IIPU ONMCAaHUU COCTaBa, CTPOEHUS U
MPEBPAILLCHU OPTaHUYECKUX
COEIUHCHUM.

Hcronp30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUJISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpAIEHHOI ) OPMYIT OPraHUIECKUX
BEILIECTB.

VY craHaBnuBaTh NPUHAIEHKHOCTh
BEILIECTB K ONPEICIICHHOMY KJIacCy

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
M0 CUCTEMATUYECKO HOMEHKJIIATYPE;
MPUBOAUTH TPUBUATILHBIC HA3BAHUS
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®enoi. CTpOoeHHE MOJIEKYJIBI,
¢u3nYecKue U XUMHYECKHUE CBOWCTBA
¢denona. TokcuyHOCTh (PpeHomNa, ero
bu3noIIOrnYecKoe AeHCTBHE

Ha OpraHu3M ueioBeka. [[puMenenme
dbenona

3.2

Anbaeruabl.
KapOoHOBBIE KUCTTOTHI.
CrnosxHble 3Qupbl

Anpaerunl: GopManbaerui u
aleTaabJeru, XuMU4ecKoe CTPOCHHUE,
bu3nYeCKre U XUMHUYECKHUE CBOMCTBA
(peakIuy OKUCIEHUS U BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJTYyUYCHHUE U
IpUMEHEHUE.

O1HOOCHOBHBIE MPEICITbHBIC
KapOOHOBBIE KUCIIOTHI: YKCyCHAas
KHCJIOTa, XUMHUYECKOE CTPOEHHUE,
bu3uIeCKUe U XUMUUECKHE CBOMCTBA
(oO1mIue CBOMCTBA KUCIIOT, PEAKIIHS
aTepudrKaIun), TOJIyICHNE U
npuMeHeHne. CTeapruHOBas M OJICMHOBAS
KHCJIOTHI KaK IIPEACTAaBUTEIIN BBICIIIAX
KapOOHOBBIX KUCIIOT. MbIJIa KaK COJIN
BBICIITUX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ICHCTBUE.

CroxHbIe (DUl KaK TPOU3BOTHEIC
KapOOHOBBIX KUCJIOT. ['uaponu3
CJIOXHBIX 3(pupoB. JKuphI Kak

OTJIENIbHBIX MpPEe/ICTaBUTEICH
KUCIIOPOACOAEPKAIMUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, PU3NYECKUe U
XUMHYECKHE CBOMCTBA, BAXKHEHIIINEC
CIIOCOOBI TTOJTYYEHHUS TUITUYHBIX
npeACTaBUTENeH pa3IMYHbIX KIACCOB
KHCJIOPOJICOJIEPKAIINX COSTUHEHUI
(MeTaHoJIa, 3TaHOJA, TJIUIIEPUHA,
dbenona, hpopmanbaeruaa,
areTajabJeruaa, YKCyCHOM KUCTIOTHI,
TIFOKO3bI, Caxapo3bl, Kpaxmara,
LEJUTEOJI03bI ); BBIABISATH TEHETUYECKYIO
CBA3b MEKy HUMHU U MTOATBEPKAATH €€
HaJM4Yue ypaBHEHUAMU
COOTBETCTBYIOIINX XUMHUYECKHUX
peakiuii ¢ UCOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIL.

OnuceiBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepU30BaTh X 3HAUCHHE

JUIS JKU3HEAEATEIbHOCTH OPraHU3MOB.
Oco3HaBaTh ONACHOCTH BO3/ICHCTBHUS
Ha KUBbIE OPraHU3MBbl OTPEICIICHHBIX
OpraHUYECKHUX BEIIECTB, MOSCHSITh

Ha IpUMepax CrocoObl YMEHbILICHHUS
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IIPOU3BOHBIE TIIMLEPHUHA U BBICIIINX
KapOOHOBBIX KUCIOT. ['uAponIn3 kupoB

3.3

YrieBoabl

VYTri1eBobl: cocTaB, KiaaccupuKaius
yIieBOJI0B (MOHO-, TU- U
nosucaxapuibl). ['moko3a —
MPOCTENIINM MOHOCAXapUI:
0COOEHHOCTH CTPOCHUS MOJIEKYJIbI,
du3nYecKue U XUMHYECKHE CBOWCTBA
IJIFOKO3BI (B3aUMOJICHCTBHE

¢ runpokcuaom meau(ll), oxucnenue
aMMHUaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIeHHE, OpOKEHHE
TJIFOKO3BI ), HAXOXKIECHUE B IPUPOJIE,
IpUMEHEHHE TITI0KO03bI, OMOJIOTUYECKast
POJIb B KU3HENIEATETLHOCTH OPraHU3Ma
yenoBeka. dorocunTte3. Dpykrosza Kak
U30MEp TITIOKO3bI.

Caxapo3za — npe/ICTaBUTEb
JUCaXapu0B, TUAPOIN3 CaXapo3bl,
HAX0XICHUE B IPUPOJIC U PUMEHEHUE.
Kpaxmai u niemiono3a Kak npupoaHbIe
MOJIMMEPHI: CTPOCHHUE Kpaxmalia u
LEJITIONI03b], (PU3HUECKUE U XUMUYECKHUE
CBOMCTBa Kpaxmaja (THUIpPOJIH3,
KaueCTBEHHAas PEaKIUs C HOJOM).
JKcrepuMeHTATbHbIE MeTObI
U3y4YeHMs BellleCTB U UX MpeBpalleHuii:

Y TIPEJI0TBPAILICHHUS UX BPETHOTO
BO3/CHCTBHSI HA OpraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TTPOBEJICHHE,
HaOJI0/ICHNE U OTIICAHNE XUMUYECKOTO
IKCIIEpUMEHTA (JTa0OpaTOPHBIC OTBITHI U
paKkTU4YeCcKue paboThl).

CrnenoBaTh paBuiiaM O€30MaCHOM
paboTel B TabopaTopuu

IIPU UCTIOJTb30BAHUY XUMUYECKOM
TIOCY/IBI 1 00OPY/IOBAHMSI, & TAKXKE
IpaBUjIaM OOPAILEHUS C BEIIECTBAMU

B COOTBETCTBUH C HHCTPYKLHUSIMU
BBINOJIHEHUS TaOOPATOPHBIX OIBITOB

U NIPaKTUYECKUX padoT 110 MOJTyYEHUIO
Y U3yUYEHUIO0 OPIraHMYECKUX BEILECTB.
[IpencraBnaTh pe3ynbTaThl
HKCHEPUMEHTA B (popMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIHAM
U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOAUTH BBIYUCIICHUS

JUIS OIPEICIICHUS] MOJICKYJIIPHON
(bopMyIBl OpraHUYECKOr O BEIIECTBA,
110 YPaBHEHUIO XUMUYECKOMN PEaKIuu.
CaMOCTOSITENIbHO TNIAHUPOBATh U
OCYIIECTBIISITH CBOIO TO3HABATEIbHYIO
JeSITeNIbHOCTD; IPUHUMATh aKTUBHOE
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e JIaGopaTopHBIE OMBITHI:

— rOpEHHE CIIUPTOB;

— B3aMMOJICHCTBUE TIUIEPUHA

¢ ruapokcuaom meau(1l);

— Ka4eCTBEHHBIE PEAKIH aJIbJAETUI0B
(oKHCIIeHne aMMUAaYHBIM PACTBOPOM
okcuja cepedpa 1 TuAPOKCHIOM
meau(Il));

— B3aUMOJICHCTBUE Kpaxmasia C HOAOM.
e [IpakTruueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOMU
KUCTIOTHI.

e Pacuérnpie 3anauu:

— OIpe/ieNIeHNEe MOJIEKYJIIPHOM

(b opMyIIbI OPraHUYECKOTO BEIlleCTBa
10 MACCOBBIM JOJISIM aTOMOB
XUMHYECKUX JIEMEHTOB H 110 Macce
(00BEMY) IPOJTYKTOB CTOPaHUS;

— pacy€Thl IO YPABHEHUIO XUMUYECKOM
peakiuu

y4dacTue B TpyNIoBOM yueOHO
JEATEIIBHOCTH

Hroro no paspeny

13

Pa3znen 4. A3orcoaepikainiue opraHudecKue coeMHEeHUs!

4.1

AMUWHGEL.
AMWHOKHUCIIOTBHI.
benku

3

AMMHBI: METUJIAMHH — IPOCTEUILINAN
IIPEACTaBUTENb AMUHOB: COCTaB,
XUMHYECKOE CTpOeHUE, (pr3ndeckue u
XUMHUYECKHUE CBOMCTBA (peakuu

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSTUH (BBISIBISITh UX XapaKTEPHBIE
MPU3HAKHU ), YCTAaHABIUBATh UX
B3aUMOCBA3b, HCIIOJIb30BAThH
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C KUCJIOTaMU U TOPEHHUS ), HAXOXKICHUE

B MIPUPOJIe. AMUHOKUCIIOTHI KaK
aMdoTepHbIEe OPraHNYECKUE COCTUHEHUSI.
Du3NYEeCKUEe U XMMHUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEpE TIIUIMHA).
buomornyeckoe 3HaYeHHE aMUHOKHCIIOT.
CuHTE3 NENTUIOB.

benku kak mpupoIHbIE TTOJTMMEPHI.
[TepBuuHasi, BTopr4Hasi U TpETUIHAS
CTpYKTypa O0enKkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JeHaTypalusl, KAYECTBEHHBIC PEAKIIHH
Ha OEJIKH.

IKCcnepUMeHTAIbHbIE METOAbI
U3y4YeHHUsI BEeLeCTB M UX MpeBPaIIeHMii
e JleMOHCTpanuu:

— JieHaTypalus OCJIKOB MPU HarpeBaHUU;
— I[BETHBIC PEAKIIUH OCIIKOB

COOTBETCTBYIOIIME MMOHATHUSA
IIPU ONIMCAaHUM COCTaBa, CTPOEHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCAUHEHUN.

Hcronp30BaTh XUMHUYECKYIO CHMBOJIUKY
JUISl COCTaBJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpAILEHHO ) OPMYIT OpraHUYECKUX
BEILIECTB.

OnpenensaTe TPUHALIEKHOCTh BEIECTB
K ONPENIEIEHHOMY KJIacCy 10 COCTaBy U
CTPOEHHIO, Ha3bIBaTh UX

110 CUCTEMATHYECKOM HOMEHKJIIATYPE;
MPUBOAUTH TPUBUAJIbHBIE HA3BAHUS
OTJIENIbHBIX MPEICTABUTEIEH.
XapaKkTepHu30BaTh COCTAB, CTPOCHHUE,
IpUMEHEHHE, GU3NICCKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CHOCOOBI MOTYYeHUS TUTUYHBIX
IIPEACTAaBUTEIIEH a30TCOAEPKALIUX
COeIMHEHUH (METWJIaMUHA, TIUIHA,
OCJKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; NOSICHATh
Ha IpUMepax 3HadeHue OEJIKOB

JUISl OpraHU3Ma YeJI0BeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OIMCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT.

CamMoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO ITI03HABATEIBHYIO
JESATENbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEeATEIIBHOCTH

Hroro no pazgeny

3

Pa3nein. 5. BoicokoMoJieKy IsipHbIe COeIMHEHNSs

5.1

[Imactmaccael.
Kayuyku. Boiokna

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEITMHEHUI:
MOHOMED, MOJTUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJUMEpPU3ALUU, CPETHSS
MoJsieKyssipHas Macca. OCHOBHBIE
METOJbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COEMHEHU — MOJIMMEPU3ALINS U
ITOJIMKOHICHCAIUSI.

[InacTtmacchl (OJIMATUIIEH,
MOJIMIPONUJICH, MOTUBUHWIXIIOPH]I,
nonuctupon). HatypanbHblii u
CHHTETHYECKUE KAyUyKH
(OyTamMeHOBBIHN, XJIOPOTPEHOBHIN 1
U30IpPEHOBbIN). BoslokHA: HaTypanbHbIE
(XJI0MOK, MIEPCTh, MIENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

BnaneTs u3ydaeMbIMH XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICI
M3y4YaeMbIX MMOHSITUNA U IPUMEHSTH OTH
MOHATHS TIPU ONKUCAHUU COCTaBa U
CTPOECHHUS BHICOKOMOJIEKYIISIPHBIX
OpPTraHUYECKHX BEILIECTB,

J1s1 OOBSCHEHUS OTJICTLHBIX (DAKTOB U
SIBIICHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABJICHUS CTPYKTYPHBIX (OpMYJT
BEILIECTB U YPABHEHUM pEaKIUi
MOJTMMEPU3ALINH U TTOJTUKOHICHCAITUH.
OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanboJiee pacIpoCTPaHEHHBIX BUJIOB
MJIACTMAcCC, BOJIOKOH; TPUMEHEHUE
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BUCKO3a), CHHTETHUECKHE (KallpOH U
JaBcaH).

JKCcrepuMeHTATbHbIE MeTOIbI
U3Y4YeHMs BellleCTB U MX NpeBpalleHMii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ 00pa3amMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyykoB

B Pa3IU4HbIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OIKCHIBATH JIEMOHCTPALIMOHHBIH
HKCIIEPUMEHT

Uroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
i\t 4acoB 00yJarOIIUXCsI

y4eOHOro rpeaMeTa

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 XUMHYECKUX
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-
aKIEenTopHblii). 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).

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

OnpenensaTs BUABI XUMUYECKON CBS3U
(KOBaJICHTHOM, MIOHHOM,
METAIMYECKOM, BOAOPOIHOM)

B COCJIMHCHUSX; TUIT KPUCTAJTMNIECKON
PEIETKM KOHKPETHOTO BEIIECTRA.
OrnpeniensaTh BaJICHTHOCTD U CTETICHD
OKHCJICHUSI XUMHYCCKHX DJICMECHTOB

B COCJIMHECHUSX Pa3IMYHOIO COCTaBa.
[TpoBOAMTH BEIYMCICHUS

C MCIIOJIb30BAaHUEM ITOHSATHS «MaccoBas
JIOJIsl BEIIECTBA 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 PaBHOBECHSI.

[Tpunumn Jle [latense.
DIIEKTPOIIUTHYECKAS TUCCOLHAITH.
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 ATU PEAKLIUU UTYT

JI0 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI II03HAHUS — 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 MpaBuiiaM MOJIb30BAHMS
XUMUYECKOU OCYA0M 1 TabOpaTOPHBIM
000pyTIOBaHUEM.

[IpencraBnsaTh pe3yabTaThl
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nokasatelnb (PH) pactBopa. Peakiuu
MOHHOTO 0OMEHAa B OPraHU4YeCKOn 1
HEOPTraHUYECKONU XUMHUH.
OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE
peakiuu. [loHsiTue 00 AyIeKTpoIU3e
pacIiaBoB U pacTBOPOB COJIEH.
[IprMmeHeHnue 31eKTpon3a.
JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BEeleCTB U UX MPeBpPallleHHii:
e JleMoHCTpanuu:

— pa3JIoKEeHUE MEPOKCHIA BOIOPOAa

B IPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTopHBIE OIBITHI:

— TMPOBEJICHUE PEAKIINI HOHHOTO
oOMeHa;

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

e [IpakTryeckue pabOTHI:

Ne 1. Brniusinue pa3nudHbix GakTopoB
Ha CKOPOCTh XMMHUYECKOW PEAKLINH.

e Pacu€THble 3aa4u:

— pacyeThl 0 YPAaBHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIe
TEPMOXUMHYECKHE PACUETHI

XUMHUYECKOT0 IKCIepUMeHTa 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 Xumust

2.1

MeTamibst

6

Meramisl. [IonoxeHne MeTaIoB

B [leproanyeckon CUCTEME XUMUYECKUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJIEKTPOHHBIX 000JIOYEK 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
(OKCHJIBI, TUIPOKCHUJIBI, 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
XUMHAYECKHUX 3JI€MEHTOB

. Y. Menneneena.

XapakTepu3oBarh (OMUCHIBATH) OOIIHE
XHMHYECKHE CBOMCTBA METAIJIOB, 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:

— KoJuieKuMs «MeTajjibl U CIIaBbI».

e JlaGopaTopHBIE OMBITHI:

— B3aUMOJICHCTBUE TUPOKCUAA
AJIOMUHHUS C PACTBOPAMU KHUCJIOT U
1ICJIOYUCH;

— KA4YE€CTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIJIOB.

e [IpakTyeckue pabOTHI:

Ne 2. Pemienue skcniepruMeHTaTbHbIX
3aJ1a4 1o TeMe «MeTaliby.

e PacuérHrle 3a1a4u:

— pacyeTbl Macchl (00beMa, KOJTUIeCTBA
BEILIECTBA) MPOYKTa PEaKIMH, €CIIH
OJ[HO U3 BELIECTB JIAHO B BUJIE pacTBOpa
C OIPEAECICHHON MacCOBOM JIOJIEH
PAaCTBOPEHHOI'O BEIIECTBA

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

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

[IpeacTaBisATh pe3ybTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3aMMCHU YPaBHEHHI COOTBETCTBYIOIINX
peaKiuil ¥ AenaTh BRIBOAbI HA X
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. MeHaeneeBa 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 BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYaCTBYIOLIUX

B PEAKIIMH BEIIECTB; PACUEThl MaCChI
(oObema, KOJIMYEeCTBa BEIECTBA)
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

IToaTBepkaaTh 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
AKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, IPAKTHUYECKHE
padoThI).

[IpencraBiaaTh pe3ysIbTaThl
XMMHUYECKOTO dKCIIEpUMEHTa B hopMme
3aIMCH YPAaBHEHUM COOTBETCTBYIOIINX
peakuui 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
BXHEHTIINX BEIIECTB (HA MPUMeEpax
MIPOM3BOJICTBA AMMHAaKa, CEPHOU
KHUCJIOTBI, METaHOJIA).

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

HYHEPTreTUYECKUX, CHIPHEBBIX U
HKOJIOTUYECKUX TIPOOIJIEM YEeTIOBEYECTBRA,
OTHCHIBATH OCHOBHBIC HAINPABICHUS
Pa3BUTHS XUMUUYECKON HAYKU U
TEXHOJIOTHH.

[TpumensTh MpaBmiIa 6€30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMH,
UCIIOJIb3YEMBIMU B TIOBCEHEBHOM
YKU3HHU, TIpaBUjia MOBEICHUS B IIEJISIX
cOepeKeHUS 30POBbsI U OKPYKAIOIIEH
MPUPOTHON CPEIbl; TOHUMATh BPE.l
(omacHOCTh) BO3JECUCTBUS Ha KUBbBIC
OpraHU3MbI ONPE/ICTIECHHBIX BEIIECTB
cMbica nokaszarens [IJIK, nosicHsITh
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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
npeajiaraTb BO3MOXKHbBIE TTyTH €€
pelieHus

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