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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CpEHEro 00111ero oOpazoBaHus pa3padoTaHa Ha
ocHoBe @DenepanpHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit ®Deneparnum», TpeOOBaHUN K pe3yibTaTaM OCBOeHHUs (enepanbHON
oOpa3oBaTenpHON TporpaMMmbl  cpemHero obmero obpaszoBanms (DPOIT  COO),
npe/cTaBiIeHHbBIX B DenepalbHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konuemnuuu mnpenogaBaHusi ydeOHOro mpeaMeTa «XUMHSD» B
oOpa3oBarenpHbIX opraHusauuax Poccuiickoil denepannu, peanu3yroluX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXEHUNH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii @enepauuu Ha nepuopn no 2025 roga» (Pacnopsikenwue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0JIOB K pa3pabOTKe MpOorpamMMbl IO XMUMUH, K ONPEIEICHUI0 00IIeH
CTpaTeruu OOy4YEeHUs, BOCIIUTAHUS U PA3BUTHUS OOYYalOUIUXCS CPEICTBAMH y4yeOHOTO
npeameta «Xumus» ana 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuenrtyanbHble mnonoxkeHus @OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
COJICp’KaHMs, pPE3yJbTaTOB OOyuYeHHUs] W TpeOOBaHUH K YPOBHIO IMOJTOTOBKHU
BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, MOJydaeMoOe BBIMTYCKHUKaMH 00I11e00pa3oBaTenbHON
OpraHu3alliu, SIBISIETCS HEOThEMJIEMOM YacThi0 MX 00pa30BaHHOCTU. OHO CIIYKHUT
3aBEpPILAIOIIMM ASTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPHUCYUIUX IIEJOCTHON CHUCTEME XUMHUYECKOrO 00pa3oBaHUS.
OTH IEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB MPUPOIbI, (POPMUPOBAHUS MUPOBO33PECHHUS
1 OOIIeH KyJbTYphl YEJIOBEKA, a TAKXKE DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3JI0pOBbI0 W MPHUPOIHON cpeae. Peanusyercss xumuyeckoe o0Opa3oBaHHE
oOyyJarolmmxcsi Ha ypOBHE CpeaHero oO0Imiero oOpa3oBaHUsS CPEACTBAMH Y4eOHOTO
npeaMeTa «XUMHs», COAEp)KaHUe U MOCTPOCHUE KOTOPOTO OMpeNeNieHbl B Mporpamme
M0 XUMUU C y4€TOM crelUbUKN HAyKU XUMHH, €€ 3HAYCHUSI B TIO3HAHUH TIPUPOIHI U B
MaTepUabHOW >KM3HU OOIIECTBA, a TaKkKe C YYETOM OOIMX IeJied W MPUHITUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHEro OOLIero 00pa3oBaHUs
B Poccutickoii @enepanuu.

XvMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIPAaeT OCOOYH pOJb B
COBPEMEHHOW IMBWIIM3AINK, B CO3JaHUM HOBOW 0a3bl MaTepUalbHON KyJibTyphl. OHa
BHOCUT CBOW BKJaJ B (POPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3J]aHME LIEJIOCTHOIO TPEACTABICHHUS 00 OKpYXKalIeM MHpE Kak O €IUHCTBE
OpUpPOABl W YEJNOBEKa, KOTOpoe (QOopMUpYETCsl B XMUMHUM Ha OCHOBE IMOHHWMAHMUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAKOUIEr0 MHUpPA, OCO3HAHMUS B3aWMOCBSI3U MEXIY
CTPOEHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMECHEHHUSI.

TecHo B3aMMOAECHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMHW, XHMUsS CTaja
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYJbTYpbl, HEOOXOJIMMBIM YCIOBHUEM YCIHEIIHOTO
TpyJla ¥ OKU3HU Kaxzjoro uwieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka



co3uaTebHasl, Kak HayKa BHICOKMX TEXHOJIOTHI HampaplieHa Ha pelIeHHe rI00anbHbIX
npo0JieM yCTOMYMBOTO pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, DSHEPreTUUYECKOM,
MULIEBO, 3KOJIOTHYECKON O€30aCHOCTH M OXPaHbI 37J0POBBA.

B coorBerctBUM ¢ OOUMMM LENSIMH W NPUHLUIAMU CpPEIHETO OOMIETo
oOpazoBaHus coaepxkanue mnpenMera «Xumus» (10-11 kmaccel, 06a30BbI YpOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO NPEHMMYLIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOyJaromuxcsi, HeOOXOIUMYIO MM JIJIsl BRIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB,
YCIIEITHOTO BKJIFOUEHUS B JKM3Hb COLIMYMa, MPOJOJDKEHHsI 00pa3oBaHMs B Pa3IUUHbIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBmsiromiuMy ~ npeameTa  «XUMHsDY  SIBISIIOTCSL  0a30BbIE  KypChl  —
«Oprannyeckas xumus» M «OOmEas W HeopraHWYeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUU O HEOPraHWYECKOM XMMHUHU (C BKJIIOYEHHUEM 3HAaHUN U3 O0IIed XUMUHU) U
opranudeckoil xumuu. DopMuUpOBaHHE JAHHOW CHCTEMBl 3HAHUU 0IpPH H3YYECHHH
npeaMeTa 00ecrneyruBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasHsi BEUIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» c(GOpMHUpPOBaHAa B IMpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTI'0 MOJIX0Ja K M3YYEHHIO Y4eOHOro MaTepuaia U 00yciIOBJIE€Ha UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpPraHMYE€CKOM XHMMHHU BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUS OPraHUYECKUX COCIUHEHHM, a TAKKE HA YPOBHE CTEPEOXUMUYECKUX
U DJIEKTPOHHBIX MpPEJCTaBICHUA O CTpoeHuu BeulecTB. CBeneHus 00 M3ydyaeMbIX B
Kypce BEILeCTBaX Jal0TCs B Pa3BUTHH — OT YIJIEBOJOPOAOB JI0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHnM4ecKkol XHWMHUHU TOJIy4alOT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMsS MEPBOHAYAIIbHbBIC
NPEJCTaBICHUSI O XUMHYECKOW CBS3M, KJIACCHU(PUKAMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON PEAKLIUH.

[log HOBBIM yrjaoMm 3peHHss B mOpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs HW3YYEHHBII Ha YypOBHE OCHOBHOrO oOIIero o0pa3oBaHUs
TEOPETHUUECKUI MaTeprasl U (aKTOJOTUYECKUE CBEACHHS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B wyacTHocTH, B Kypce «OOm@as u HeopraHMYecKas XHUMHUSD»
oOyJaroImuMcsl MPEeI0CTaBIsIeTCs BO3MOKHOCTh OCO3HATh 3HAUYEHUE IMEPHUOTUUYECKOrO
3aKOHa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TMO3UIMH, TIy0Xe MOHSITh
UCTOPUYECKOE HW3MEHEHHE (YHKIMH 3TOro 3akoHa — OT o0oOmaromed 1o
OOBSCHSIONICH 1 MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BAXKHEHWIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU,
CBOMCTBAaX M IPUMEHEHUHM, a TAKXKE O XHMMYECKHX pEaKUMSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHus AomnonHsercs B Kypcax 10 u 11 kiaccoB anemeHTamu
CoJlepKaHUs, UMEIOIUMHU KYJIbTYPOJIOTMYECKUI U NPUKIAJIHON XapaKkTep. DT 3HAHUSA



CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3H XHUMUH C APYTUMH HayKaMH, PaCKPBHIBAIOT €&
poJib B TO3HABATEIBHONW W MPAKTHUUYECKON AESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCITUTAHUIO YBOKCHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPHUH M MPAKTUUECKHUX
NPUIOKECHUN XHUMHH, TOMOTAaOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJIeMaxX, CBA3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATH
“H(DOPMAITUIO ¥ IPUMEHSTH €€ NIJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
1 DKCHEPUMEHTAJBHBIX MCCIEIOBATENbCKUX 3adad.B 1enom coaepkanue ydeOHOTro
npeamera «XUMHUsS» JTaHHOTO YPOBHS HM3YUCHHs OPUEHTHPOBAHO Ha (POPMHUpPOBAHHE Y
00y4Jaromuxcsi MHPOBO33PEHUYECKOM OCHOBBI Il MOHMMaHUA (HUIOCO(CKUX HIEeH,
TaKUX KaK: MaTepUaIbHOE €IWHCTBO HEOPraHWYECKOr0 M OPraHM4YeCcKOoro MHUpa,
00yCIIOBJIEHHOCTh CBOICTB BEIIECTB MX COCTaBOM W CTPOEHUEM, II03HABAEMOCTH
MIPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
(hakTaMl U TEOPETUUYSCKUMHU IPEANOChUIKAMU, OCO3HAHHME POJM XHUMHHU B PEIICHUU
AKOJIOTUYECKUX MpoOJieM, a Takke MpobiieM COEpeKeHHs] YHEPTEeTHUYECKUX PECypCOB,
CBIPbS, CO3JAaHUSI HOBBIX TEXHOJIOTHM U MAaTEPUAIIOB.

B nnane pernienus 3agay BOCIUTAHUS, PA3BUTUSA U COIMATM3AIMN 00YYaOIINXCS
MPUHATBIE MPOrpaMMON MO XUMHUHM MOAXOJbl K ONPEACICHUIO COACPXKAHUS U
IIOCTPOCHUS TIpeAMETa IMpeaycMaTpUBaOT (OPMHUPOBAHUE YHHBEPCAIbHBIX YUEOHBIX
NercTBUl, WMEMIMX 0a30BO€ 3HAYEHHE JUIS PA3IUYHBIX BHAOB JCATEIBHOCTH:
perieHuss npooOsieM, MOMCKa, aHauu3a U 00pabOTKM MH(MOpMAIUU, HEOOXOIUMBIX IS
MPUOOPETEHUS  OMbITAa  MPAKTAUYECKOM UM KMCCIENOBATENbCKOU  JEATEIBHOCTH,
3aHUMAIOIIECH BaXXHOE MECTO B O3HAHUU XHMUHU.

B mpaktuke mnpenomaBaHMsS XUMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs, TaK U Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHs, NMPH OIpeaeIeHUN
COAEPKATEIIbHON  XAPAKTEPUCTUKU ILEJIEH HW3Yy4YEHUs TMPEeAMETa HAMNpPaBICHUEM
MEPBOCTETICHHON 3HAYUMOCTH TPAAUIMOHHO mMpu3HaéTcsi (QopMHUpOBaHUE OCHOB
XUMUYECKOM HayKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOMN
NEATEIbHOCTH YEJOBEKa W KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOAUYECKOM TOYKM 3PEHUS TAaKOM IMOAXOJ K OINPEACICHUI0 LEJIeu HW3YyYEHUS
MpeIMETA SABJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pE€HUS TJIaBHBIMU LEISAMU M3YYCHHUS IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opMHUpPOBaHHE CUCTEMbl XUMHUYECKUX 3HAHUN KaK BaKHECHIIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC
NMOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHE SI3bIKa HAYKH,

YCBOCHHUE 151 ITOHUMaHHE CYLIHOCTH JOCTYITHBIX 00001IeHMI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HMCTOPUEHW HUX DPA3BUTHUS U
CTaHOBJICHUS;

e (¢opMupoBaHHE W pa3BUTHE IMPEJCTABICHUM O HAay4YHBIX METOJIaX IO3HAHMS
BEILIECTB U XUMHUYECKUX PEaKIui, HEOOXOJAUMBIX I MPUOOPETCHUS YMEHHI



OpPUEHTHPOBATHCS B MUPE BEIECTB U XUMUUYECKUX SBIICHUH, UMEIOIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUN MU CHOCOOOB JAESITEIHHOCTH, CBSI3aHHBIX C HAONIONCHUEM H
OOBSICHEHMEM XUMUYECKOTO IKCIIEPUMEHTA, COOJIIOCHUEM IIPaBUIl O€30I1aCHOTO
oOpallleHus C BEIECTBAMHU.

Hapsinmy ¢ »Tum, coaepkareibHas XapakTEpPUCTHKA LENed W 3a1ady U3y4EeHHs
npeaMera B IMporpamMme Mo XUMHH YTOYHEHa M CKOPPEKTHpPOBaHA B COOTBETCTBHH C
HOBBIMU NPUOPUTETAMU B CUCTEME cpefaHero obmero obOpas3oBanusa. CeromHs B
IPENOJAaBaHUU XUMHUM B OOJIBILIEH CTENEHU OTHAETCS MPEANOYTEHHE MPaKTUYECKOU
KOMIIOHEHTE COJIep:KaHusl OOy4eHHUs, OPUEHTUPOBAHHOW Ha MOJTOTOBKY BBITYCKHUKA
00111€00pa30BaTeIbHON  OpraHM3alMy, BIAJCIONIEr0O HE HaOopoMm 3HaHUM, a
(GYHKIIMOHATFHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
MOJIyYEHUsl 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM KU3HU ISl PEILICHUS IPAKTUYECKUX
3ajad.

B cBsi3u ¢ 3TUM Tipu M3y4YeHUH MpeaMeTra «XUMHUsS» TOMHHHUPYIOIIEee 3HAYCHHUE
MpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajganTanus oOydYarolMXCsl K YCIOBUSAM JMHAMUYHO pPa3BUBAIOIIETOCS MHUPA,
(GbopMHpOBaHNE WHTEIIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dopMHpoBaHrEe Y OOYYAIOIINXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI),
MMEIOLINX YHHUBEpPCAIbHOE 3HAUYCHUE JJISl Pa3IMYHBIX BHUJOB JIEATEIbHOCTH: PEIICHUS
mpoOjeM, TMOUCKa, aHaldu3a W 00paboTku uWHGOPMAIMK, HEOOXOAUMBIX TS
NpUOOpETEHUsI OMbITa JESITENIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B IO3HAHHUU
XUMHUH, a TakXKe Uil OLEHKU C MO3ULMN SKOJOTMYECKOM Oe30MacHOCTH XapakTepa
BIUSHUS BEIECTB M XMMHUYECKHX TMPOIECCOB HAa OPTraHW3M YeJIOBEKa W MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUIEKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN O00yYaroluXxcsi: CHOCOOHOCTH CaMOCTOSITENIbBHO MNPUOOPETaTh HOBBIE
3HAaHUSA 0 XMMHU B COOTBETCTBUHU C JKU3HEHHBIMU TOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpPEMEHHbIE HMH(POPMALIMOHHBIE TEXHOJIOTHMU JUIsl TIOMCKAa M aHalu3a Y4yeOHOU W
HAYYHO-TIOMYJISIPHON HH(POPMAIIUU XUMUYECKOTO COICPKAHMS,

(opMupoBaHHE W pa3BUTHE y OOYYAIOUIMXCA ACCOIMATUBHOIO U JIOTHYECKOTO
MBIIUICHUS, HaOJI0IaTeTbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH, KOTOpPbIEe OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, IpU IUIAHUPOBAHMM U TPOBEACHUHM XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCHHUTaHME Yy  oOOywaroumxcsa  yOeKIAEHHOCTH B T'yYMaHHUCTHUYECKOH
HAIPaBIEHHOCTH XUMHHM, €€ BaXHOH pOJM B PEIICHUWU TJIOOANBHBIX MpodseM
palMOHAIBHOIO MPUPOJOIIONb30BAHMS, IIONOJHEHUS JHEPIeTUYECKUX PECYPCOB U
COXPAaHEHHUsl MPHUPOAHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEek HOro



OTHOIIEHUSI K TIPUPOJE W CBOEMY 3J0pPOBBIO, a TakKKe MPUOOPETEHUsS OIbITa
WCIIOJIB30BAHUS TIOJNIYYCHHBIX 3HAHWW I TPUHATUS TPAMOTHBIX pCEIICHUH B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuebHOM mane cpemHero oOmiero oOpa3oBaHUS MPEAMET «XUMHUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTh « ECTECTBEHHO-HAYYHBIE MTPEIMETHIY.

OO6miee yuciIO YacoB, OTBEACHHBIX MJISi M3YYCHHS XWMHU, Ha 0a30BOM ypOBHE
cpemHero oomero oopasoBaHus, coctaBisieT 68 dacos: B 10 kimacce — 34 gaca (1 gac B
Henento), B 11 kimacce — 34 yaca (1 4ac B Heielno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUMX BEUIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKAaHOB: (PU3MUYECKHME M XUMHUYECKHUE CBOMCTBA
(peakuuy 3aMelleHusT M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN aJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEePEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTUYecKuil), mnuposus. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHE C O0Opa3lamMu IJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO MU3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢uznyeckne W XUMHUYECKHE CBOICTBAa (peaklUM C aKTUBHBIMU MeETajllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHUE,
¢usznyeckue W XMMHUYECKHE CBOMICTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U STUICHTIIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth peHona. [Ipumenenue gpenona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHe, (pU3HuecKue W XUMHUYECKHUE CBOMCTBa (CBOMCTBa,
o0miue Juisl Kjiacca KUCIOT, PEaKIysl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyiucaxapubl). I'oKo3a — NpoCcTelmii MOHOCAaXapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @otocrunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIOJCHHE W ONHCAHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIUPTOB, KauE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHUA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKON peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MM IPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMurHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakliy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUS]

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
HOJIMMEPU3ALIUS U MTOJIMKOHCHCALIMSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLCHUNA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, Kiaccuukaius, nepuoInIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbIE, TOILUIMBO,
pECypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaTbl, MaTepHalIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000JI04Ka. DHEPreTUYeCKe YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOT0 3aKoHA U [lepnoanyeckoid cucTeMbl
xuMmudeckux aieMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpPyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
aKkUenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATEIBHOCTB.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMHuaeckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoiautuueckas nuccouuanus. CuiabHble U ciadblie 1eKTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M WX MNPEBPALICHUN:
neMoHcTpanus Tadaui «llepuognueckas cucrteMa XuMu4eckux snemeHToB [, U.
MeHnneneeBay, U3ydeHHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaAKIIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckass xumus

Hemerannel. Ilonoxkenne HemetraiuioB B Ilepuoamueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (TaJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMmMHHs)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [leprnonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METaJLIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl moayueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl M CIUIaBbl», O00Pa3lOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHWE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
J7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PAcTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYeCTBEHHBIE PEAKIIUU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétel macchl BemiecTBa WM 0OBbEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHS ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUAJIOB: BAXKHEWIINE CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKIHOHHBIE MATEPHANIbl, KpPAacKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ya0OpeHwusl.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO HUCIOIb30BAHMS MPENapaToB OBITOBOM XUMUU
B OBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MeXNpeaMEeTHBIX  CBS3ed Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCylIECTBIIAETCS YEpE3 MCIOJIb30BAHUE KAK
OOLIMX €eCTECTBEHHO-HAYYHBIX TMOHSTHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMHU JIJISI OTACIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIC MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, UBMEPEHUE, SIBJICHHE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HMCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CJICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIHMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IIE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XUMHsS» JOCTUTaroTCs B
CAVHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHMS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4YaronmMxcs Mo peaju3aluy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMHU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMIoIeHNsT TpaBWJl O€30MacHOTO OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUSl TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOseHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4e€OHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE€ B PEIICHHWM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U PE3yJbTaTaM TPYAOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUA:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIB30BAHUSA JOCTHIXKEHUNW XUMHH JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHAMAECMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKOMU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTHUBHO MPOTUBOCTOSITh HJEOJOTHUHU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUS CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBIeHUsT 00 OKPYXKAIOIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUHU JJIsI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TMPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHECHUS SBJICHHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHAIbHOU
NESATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MPoIIeCC, CUCTEMa, HAYYHBIA (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbBIE
JICVCTBYS B MIO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKmne JeCTBUSI:

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

ONPEAEATh LENU JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN HPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMu — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, TMPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HHPOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAaeMOM TEMBbI B XOJ€ JUaJIoTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHYECKOTO 3KCIEpUMEHTA, MPAKTHUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAaHHWS TO3UIUN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejiaraeéMblii aJIropuTt™M JAEUCTBUI MpHU
BBIMIOJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHMSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPaMOTHOCTH, HEOOXOIUMOM JIJIsl peLICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIIEBOIOPOJBI,
KUCJIOPOJ U a30TCOAEpXKallMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PECHYECKHUE 3HAHUI,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HWCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALECHUN OPTaHUYECKUX COCTUHEHU;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MAJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEakLui,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALUU HUX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 10
cuctematuyeckoil Homenknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, INPONWIEH, alEeTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblerus, aueTalbIerui, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCJI0TA, CTEAPUHOBAs KUCJIOTA, IIII0K034,
dpyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUSAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCThL YMEHHUS TPUMEHATH TIIOJOKECHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJCIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0l U J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TaK)Ke MpaBwia oOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEBaHUH, TIOJTyUEHUE
ATUJIEHA U W3Y4YEHHE €ro CBOWCTB, KA4YE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha J>KUBBIC OPTaHW3MBI OMPEACIEHHBIX OpPTraHMYECKHUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIISHHS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIpPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJIUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XHUMHYECKOE pPaBHOBECHE);TCOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHHUH U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALLECHUN;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIbIM ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJIHASA) B COCIUHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MIEPUOIUYECKOT0 3aKoHa /[,
W. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcnoib3ys MHOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
o nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKAY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEUIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISTh YPAaBHEHHS PEaKUUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSL, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHsI AJIEKTPOHHOTO OasiaHca
ATUX PEaKIUi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT pa3aIuvHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npuHuun JlelllaTense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMHUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOLIUX B PEAKIMU
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BELLECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIO W J1TabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEedbl PAcTBOPOB BEIIECTB C IMOMOIIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaey U «HeMmeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHHUKHU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMEHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYAOBOM JESITCIBHOCTH B IIEISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IIPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIAIIMX OOYyYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HamMeHoBanNepa31enoB 1 KonuyecrBouacos DJIEeKTPOHHbIE
n/m TeMIporpamMmbi Bcero Konrpoabnbiepaborel  IIpakTnueckuepadoTsl (mppornic)
o0pa3oBaTe/bHbIEPeCYpPChl
Pa3nen 1.Teoperuyeckue 0CHOBBI OPraHU4eCKOM XUMHH
[TpenmMeT opraHu4YecKo XUMUH.
1.1 Teopust cTpoeHUs OPraHUuYECKUX 3
coenurenuit A. M. byrnepoa
Hroromnopazaeny 3
Pa3nes 2.¥YriaeBogopoabt
)1 [TpenenbHBICYTIEBOIOPOIBI — )
ANKaHBbI
9 HenpenenbHble yrieBogopoib: 6 |
AJIKEHBI, aJIKa/INEHBbI, AJTKUHBI
2.3 ApOoMaTH4eCKUEYTIIEBOAOPOIBI 2
24 [IpupoHbIE HCTOYHHUKHU 3 |
YIJIEBOAOPOAOB M UX NepepaboTka
Hroronopazneny 13
Pa3nen 3.KuciiopoacoaepxamueopranuyecKkuecoeIMHeHUs
3.1 Cnuprel. ®enon 3
39 Anbneruasl. Kap6oHoBbie 7 |
KUCIOTHI. CIIOKHBIE YPUPBI
3.3 YrneBoibl 3 2




Uroronopazneny 13

Pa3znen 4.A30Tc0}1ep)lcamneoprannqecmdecoe):mﬂeﬂuﬂ

4.1 AMUHEL. AMUHOKHUCIIOTEL. benku 3

Uroronopazneny 3

Pa3zgen S5.BbicokomolieKy/JISIPHbIeCOETUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2

Hroromnopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34




11 KJIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (ndpoBbIe)
n/m TEMIIPOrpaMMbI Bcero Koutpoabubiepaborsl  IIpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbBIEPECYPCHI
Pa3nes 1.TeopeTuyeckueocHOBBIXUMHH
CtpoeHue aToOMOB.
[lepuonnueckuii 3aKoH 1
1.1 [Tepuonuueckas cuctema 3
XUMHUYECKUX dieMeHToR /I, .
Menneneena
12 CrpoeHueseniecTna. 4
' MHuoroo6pa3ueBeniecTs
1.3 XHAMHUYECKUEPEAKLIUH 6 1 1
Hroronopasaeny 13
Pa3nen 2.HeoprannueckassxumMusi
2.1 Meraisl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U )
’ OPraHUYECKUX BELIECTB
Hroronopaszneny 17
Pazgean 3. Xumus u :Ku3Hb
3.1 ‘ XUMHS U KU3Hb 4
Nroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ’ 3
[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KosnnuyecrBouacos
Temaypoka
n/n Bcero KonTpoasubiepadorsl IlpakTnuecknepadornl
| [IpenmeT opraHn4ecKOl XUMUH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUYCHUE
) Teopus cTpoeHUs OpraHU4ECKUX COeIMHEHnN A. M. |
bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o kaaccuUKauy OpraHMYECKUX
3 BemecTB. Homenkiarypa (cucreMaruueckas) u 1
TPUBUAJIbHbIE HA3BAaHUSI OPraHUYECKUX BEILLECTB
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH L 1
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
AJTIKEHBI: COCTaB U CTPOEHUE, CBOKCTBA 1
7 OTUJIEH U NPOIUJIEH — MPOCTEHIINe MpeICTaBUTENN |
AJIKEHOB
g [Tpaktnyeckas padora Ne 1. «ITomyuenue sTuneHa u | |
U3YYEHUE €r0 CBOWCTBY»
9 Anxanuensl. byraguen-1,3 u metunOyraguen-1,3. |
[TosryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
10 TOMOJIOTMUECKUHN psii. AUETHIIEH — 1
IPOCTEHIINNIIPEICTABUTENBAIKMHOB
11 Brruucnenus no ypaBHEHHIO XUMHYECKOW pEaKIMKU 1
12 ApeHbl: 6eH3011 1 TOIYyoJ. TOKCHYHOCTh apeHOB 1
13 ['eneTnueckas CBS3b YriaeBOIOPOI0OB, MPUHAIICKAIINX 1




K pa3JIM4YHbIM KJIaCCaM

[IpupoHbIE HCTOYHUKH YIVIEBOJOPOIOB: IPUPOIHBIN

14 ra3 u nomnyTHble HeTsaHbIe ra3bl, HePTh U TPOIYKTHI €€
nepepadoTKu
[IpupoHbIE HCTOYHUKH YIVIEBOLOPOIOB: IPUPOIHBII

15 ra3 ¥ MonyTHbIe HeTsHbIE ra3bl, HePTh U TPOIYKTHI €€
nepepadoTKu

16 KonTponpHas padota mo pazueny «Y riIeBoJ0pOIb

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOJL.
Bonoponnasices3b

18 MHOroaTroMHbIE CIUPTHI: ITHICHTIUKOIb U TIUIEPUH

19 @DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMambACTH U alleTAIbICTHI. ATICTOH

71 OnHOOCHOBHBIE MTpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHAas

2 [Tpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOopa
YKCYCHOU KHUCIIOTBI»

7 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
MPEJCTABUTENH BBICITUX KAPOOHOBBIX KUCIIOT

24 Mpbina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIlee NEUCTBUE

75 CrnosxxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ uaponu3cinoxHbIxdPpupoB

26 Kupsl: ruaponus, npuMeHeHue, OuoIornyecKas posb
KUPOB

7 YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme

MMpEACTaBUTCIIN: TJIFOKO34, (bpYKTOSa, caxapo3sa




28 Kpaxman u nemirono3a Kak NpUpogHbIE OJIUMEPHI 1
KonTponpHas padora mo pazaeny

29 «Kucnopoacoaepkaiine OpraHuuecKie COeTUuHECHUS/ 1
Bcepoccuiickas mpoBepouHas pabota
OO01mast XxapakTepuCTHKa a30TCOACPIKAUX

30 OpraHn4ecKux coenuHeHuii / Becepoccuiickas 1
npoBepoyHas pabora

31 AMUHBI: METHJIAMUH U aHWJIHH 1
AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHUuYECKre

32 COeMHEHUS, NX Ouonoruueckoe 3HaueHue. [lentuapr. 1
benkukaknpupoIHbIEBBICOKOMOJIEK YIS PHBIECOESTUHEHUS

13 OCHOBHBIE TTOHATHSI XUMUH BEICOKOMOJIEKYIISIPHBIX !
COCTMHEHU I

34 OcHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX |
coennHeHun. Ilmactmaccesl, kKaydyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/n

Temaypoxa

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(UTypalys aToMOB

KoauuyecTBo4uacoB

Bcero

KoHTposibHbIepadoThI

IMpakTuyecknepadoTbl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTEMAa XUMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOPUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB J[.1. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOU CBsI3U. BonopoaHasCBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTD.
CreneHn okucienus. BelecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.

VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX COeAUHEHNN. ['eHeTnueckas




CBs3b HCOPraHM4YCCKUX BEIICCTB, PAa3JIMYHBIX
KJ1aCCOB

Krnaccudukanus XuMHUUECKUX peakluii B
HEOPraHUYECKON 1 OPraHu4eCKOW XHUMHUH.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU MPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

11

DnexrponuTHyeckas qucconuanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaknuunonnorooomena.
I'mpponusoprannyeckux u
HEOPTraHNYECKUXBEIIECTB

12

13

14

15

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTre 006 31eKTpoIN3€e paciiaBoB U
pacTBOpPOB COJIEH

KonrtponsHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

Meraiuel, ux noyioxenue B [lepuognyeckoii
cUcTeMe XuMudeckux anemeHToB 1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aTOMOB.
Oo6mumedr3nuecKuecBoiCTBaMETaIIOB

CrnnaBel METAIJIOB. DIIEKTPOXUMUYECKUH P




16

HanpsHKEHUHA METaJIOB

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpWiA, KW, KaJIbIIWA, MarHuu,
ATFOMUHHNA) U UX COCTUHEHUN

17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XUMUUYecKre CBOMCTBA IIUHKA, JKeJle3a U UX
COE€IUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
«Mertamns»"

20

Hewmeramisl, X IOJIOKEHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
snemenTtoB /1. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOEHUS AaTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

22

23

XHUMUYECKUE CBOKMCTBA I'aJIOT€HOB, CEPHI U UX
COE€IUHEHUN

XuMudeckue cBOoMCTBa a30Ta, (hocdopa u ux
COeTUHEHUN

24

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpuMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

O0001IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 10
teme «HeMeTaiuiely. BeraucieHus 1mo




YPaBHEHUSAM XUMHUYECKHUX PEAKLMN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33724 M0 TEME 1
"Hemerannsl"»

73 KonrponsHas pabora no temam «MeTamisny U 1
«Hemeramubi»

79 Heopranuueckue u opraHnyecKue KUciaoThl. |
Heopranuueckue u opraHuyecKrue OCHOBaHUS
AmMdoTepHbIe HeopraHM4ecKHue u

30 opranuueckue coequHenus. ['enernueckas |
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOM,

31 SHEPreTHUECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIUIIAX IPOMBIIUIEHHOTO MOIYy4eHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1

34 XHMHS U 300pOBbEUYEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3yjibTata

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

TeopeTnuecKkneoCHOBBIOPIraHUYECKONXUMUN

CdopMUpOBaHHOCTD MPEACTABICHHA O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poauM XMMHMM B TIO3HAHHMM SBJICHUM NPUPOIBI, B
(OpMHPOBAHNUN MBILUIEHUS U KYJIbTYphl JIUYHOCTH, €&
(yHKIIMOHAJIBHOW TI'PAMOTHOCTH, HEOOXOAUMOW st
pelieHusl IMPaKTHUYECKUX 3aJad M OKOJOTMYECKU
00OCHOBaHHOTO OTHOILEHHS K CBOEMY 3/I0pOBbIO U
IIPUPOIHON cpene

Bnanenune cucTeMOM XMMHUYECKUMX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralolie MOHATHS (MOJIeKyIa,
BAJICHTHOCTb,  DJIEKTPOOTPHUILIATEIIBHOCTh,  CTEIEHb
OKHCIICHUsI, XUMHYECKas CBA3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 00BEM, YIJIEpOJIHBIH CKEJeT,
GbyHKUMOHANbHAS — TpyNNa, pajaukaig, H30Mepus,
WU30MEpbI,  TOMOJIOTMYECKUH  Dsi, TOMOJIOTH,
YIJIEBOJAOPOABI,  KHCIOPOA- M a30TCOJEp KallHe
COEIMHEHUs, OWOJIOTUYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpBI, O€JKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS); TEOPUH U 3aKOHBI (TEOPUS XMMUYECKOTO
CTpoeHHMs opraHuuyeckux Beuniects A.M. Byrneposa),
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI A3BIK  XUMHH,
(aKTOJIOTUUECKHE CBEJCHUS O CBOWCTBAaX, COCTAaBe,
MIOJIy4YEHU U u 6e30macHOM MCII0JIb30BaHUNU
BOXHEHIINX HEOPraHMYECKUX U  OpPraHMYECKUX
BEIIECTB B OBITY U MNPaKTHYECKOW MAEATENbHOCTU

YCJIO0BEKa

1.3

CdopMupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHBIE
MpPU3HAKW MOHSTUN, yCTaHABIMBATh MX B3aUMOCBS3b,

HCIIOJB30BaTh COOTBCTCTBYIOIIUC IIOHATHUA npu




ONMCAHUU COCTaBa, CTPOEHUS M IPEBpaLICHUU

OPraHUYECKUX COCIMHEHUI

1.4

1.5

c(hOpMUPOBAHHOCTH YMEHHI HCIOJIb30BATh
XUMHYECKYIO CUMBOJIMKY JUIsL COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX  (pa3BEpHYTOIA,
COKpamEHHOW) (OpMyNn OpPraHUYECKUX BEIIECTB H
YpPaBHEHUN XHMHUYECKUX PEAKIUH, H3rOTaBJIUBATh
MOJEIM MOJIEKYJI OpPraHMYE€CKHX BEUIECTB IS
WJUTFOCTPALIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O

CTPOCHHA

CdopmMupoBaHHOCTD YMEHHI yCTaHaBJIMBATh
MIPUHAJICKHOCTh M3yYEHHBIX OPTAaHWMYECKUX BEIICCTB
M0 X COCTAaBY U CTPOCHHIO K ONpPENeIEHHOMY Kilaccy
(rpymnmne) coenvHEHU# (YriaeBOIOPOAbI, KHUCIOPOA U
a30TCO/ICpIKAIINEe COCTUHECHHUS, BRICOKOMOJICKYIISIPHBIC
COCITUHEHUS ), JaBaTh UM Ha3BaHUS 1o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopMHpPOBAaHHOCT,  YMEHHUS  ONPEACNATh  BHUJBI
XUMHUYECKOW CBSI3U B OPraHUYECKHX COCJTMHEHUSIX

(omMHapHbIE U KpaTHBIE)

1.6

CdopMUpOBaHHOCTh YMEHUS MPUMEHSTH: MMOJTOKECHHS
TEOPUH CTPOEHUsI OpraHuyeckux BemecTs A.M.
byrnepoBa miis 0oOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

2.1

YrneBoopoibl. Kucnoponconep:xarre Hu
a30Tco/epKaIe OpraHUYEeCcKue COEIMHEHUS.

BBICOKOMOJ'ICKy.HHpHBIe COCAMHCHUA

CdopmupoBaHHOCTH yMEHU MIPUBOIUTH
TPUBUAIbHBIE HAa3BaHUS OTIEJIbHBIX OPraHMYECKHUX
BEIIECTB (3THNEH, MIPOIUJIEH, aleTUJIEH,
STUJICHIJIMKONb, TIHLEPHH, (eHod, (opMalbIeru,
aleTaibleru], MypaBbUHAs KHUCIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KUCIIOTa, CTE€apUHOBAsl KUCIOTA,

TJTI0K03a, PpyKTO3a, KpaxmMal, [eJUTI0JI03a, TIIUIIUH)

22

CdopMHupOBaHHOCTH YMEHHI XapaKTepU30BaATh
COCTaB, CTpO€HHE, (U3MUYecKue U XUMHYECKHE

CBOMCTBA TUIIMYHBIX HpCIICTaBI/ITeJIeﬁ Pa3JIMYHBIX




KJIACCOB  OPraHMYeCKHX BEIIECTB (MeTaH, OTaH,
STWJICH,  TNPONMWJIEH,  aleTWwieH, OyragueH-1,3,
MetunOyraaueH-1,3, O€H30J, METaHOJ, JTaHOII,
STHJICHTJIMKOJb, TJIUIEPHUH, (EHOJ, aleTalbIeru/I,
MypaBbHUHAS M YKCYCHAsi KUCIIOTBI, TJIFOKO3a, Kpaxma,

LIEJUTI0J1032, aMUHOYKCYCHAs KUCJIOTA)

23

CdopmupoBanHOCTh yMeHUs WUJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXKIY TUNWYHBIMU
[IPEACTABUTENIAMU PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB YPaBHEHUAMU COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKuHﬁ C HUCIIOJIB30BaHHEM

CTPYKTYPHBIX (OPMYIT

24

3.1

32

CdopMUpOBaHHOCTE  YMEHUS XapaKTepU30BaTh
UCTOYHUKH  YIJICBOJAOPOJHOTO  ChIpbs  (HE]Th,
MPUPOJHBIN Ta3, yroib), CIOCOObI UX NepepaboTKu U

MPaKTUYECKOE MTPUMEHEHHE MTPOIYKTOB MepepadboTKU
XUMHS U KU3Hb. PacuyéThl

ChopMHpPOBAaHHOCT, yYMEHHH BJIQJE€Th CHUCTEMOU
3HaHUI 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHUS,
HCIIOJIb3YEMBIX B XHMHMHM NHpPU HM3YUYEHUH BEIIECTB M
XUMHUYECKUX SIBIICHUH (HaOmIofeHue, W3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh
CHUCTEMHBIE XHWMHMUYECKHE 3HAHUS JUIA TPUHATHUS
pelIeHuii B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUEM

ChopMupoBaHHOCTH yMEHHUH COOIIOAATH TpaBHIIA
MOJIb30BaHUs XMMUYECKON TOCYJON U J1abopaTOpHBIM
o0opynoBaHuEM, a Takke IpaBuia oOOpalleHus c
BCIIECCTBAMH B COOTBETCTBUU C HHCTPYKHOUAMU I10

BBITIOJTHCHHTO J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB

33

ChopMupoBaHHOCT ~ YMEHHMH  IJIaHUPOBATH U
BBINOJIHATh XUMHUECKUI SIKCIIEPUMEHT (TIpEBpaICHUs
OpPraHWYeCKHUX BEIIECTB MPH HATPEBAHUU, MOTyUCHHE
STWIEHA W W3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakIMM OpPraHMYeCKUX  BEIIECTB, JCHATypauus
O€JIKOB MPU HArPEeBaHUU, [IBETHBIC PEAKLUU OEIIKOB) B
COOTBETCTBUH C NPABWIAMH TEXHHUKH O€30MacCHOCTH

npu oOpalieHuu C BeHieCTBaMU W JaOOpaTOPHBIM




3.4

3.5

000pyI0BaHUEM; IPEJCTaBIISTh pe3ynbTaThl
XMMHUYECKOTO 3KClepuMeHTa B  (opMme 3ammcu
YpaBHEHUU COOTBETCTBYIOIINX peakuuii u

(dbopMynupoOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

ChopMUPOBaHHOCTh YMEHHI MPOBOJUTH BBIUYHCICHHS
0 XUMHUYECKHMM ypaBHCHHsM (Macchl, 00BEMa,
KOJIMYECTBA WCXOJHOTO BEIIECTBA WJIH MPOIYKTa
pEakIuu 10 M3BECTHBIM Macce, 00BEMY, KOIHUYECTBY
OJIHOTO M3 HCXOJHBIX BEIICCTB WM IPOIYKTOB
PEaKIIVM)

CdopMHpOBaHHOCTH YMEHHH KPUTHYECKH
AHATM3UPOBATH XUMHYECKYIO uH(OpPMAIIHIO,
MOJIy4aeMyi0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa

MaccoBoi uHbopMaiuu, cetb HTepHET U pyrue)

3.6

11 KIIACC

KoanposepsiemoropesyJsibtaTa

CdopMUpOBaHHOCTh YMEHHM COOJIIOATh TpaBUia
HKOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYJIOBON JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO
30pOBbSI M OKPYXKalollEd IPUPOJHOM  Cpenbl,
OCO3HaBaTh OMNACHOCTb BO3JEHUCTBUS Ha JKUBBIC
OpraHU3MBbl ONPEICIEHHBIX OPraHUYECKUX BELIECTB,
noHnMmas cmeicn  nokazarens IIJIK  (mpeaensHO
JOTTYCTUMON KOHLIEHTPALIMHK), MOACHATh Ha MpUMepax
CrocoObl YMEHBUIEHMS] W  NPEJOTBpAIICHUS UX

BpPEAHOT'O BO3JCHCTBUA Ha OpTraHu3M 4YCJIOBCKa

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPpaMMBbI CPEAHEro
o0uiero o6pa3oBaHus

TeopeTnyecKkneoCHOBBIXUMHH

1.1

Brnanenve cucreMol XUMUYECKHMX 3HAHMM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIUE TTOHATHS (XMMHUYCCKHIMA
AIIEMEHT, aTOM, JIEKTPOHHAs 000I0YKa aToma, s-, p-, d-
DIIEKTPOHHBIE OpOWTANM AaTOMOB, WOH, MOJEKYJa,
BAJICHTHOCTh,  AJICKTPOOTPUIATEIBHOCTh,  CTENEHb

OKHCJICHUS, XUMHWYECKaA CBA3b, MOJIb, MOJISIpHAs Macca,




MOJISIPHBIM 00BEM, KPUCTAJUTMUECKass PElIETKa, TUIIBI
XUMHYECKUX peaxiuii (OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE, OJK30- U  JHAOTEPMHYECKUE,
peakluy HMOHHOrO OOMEHa), pacTBOp, 3SJIEKTPOJIUTHI,
HEBJIEKTPOJIUTBI, BJIEKTPOJIMTUYECKAs —JAUCCOLMALMS,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOU
peakLuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopust IEKTPOIUTUYECKON JMCCOLMALINY,
Ilepuoguueckuii 3axkon .M. MenneneeBa, 3aKoH
COXpaHEHUs Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM  A3BIK  XHUMHHM, (HaKTOJIOTHUECKHE
CBEICHUS O CBOMCTBAaX, COCTaBe, IIOJIyYCHUH W
0e30macHOM UCIOJIb30BAHUU BaXHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOU

JCATCIIbHOCTH YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHUI BBISBISATH XapaKTepHBIE
NpU3HAKA W B3aUMOCBS3b HW3YYEHHBIX MOHATHIA,
MPUMEHATh  COOTBETCTBYIOIIME  TOHATHUS  TPHU
OMMCAaHWUU CTPOCHHUSI M CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX MPEBPAIICHUIA; BBISIBIATH B3aHMOCBS3b
XUMHYECKHUX 3HaHUU c HOHSITUSIMU u
MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX

MIPEAMETOB

1.3

Branenne oCHOBHBIMU METOJIJaMU HAYYHOTO TMO3HAHUS
BEIIECTB W XHUMHUUYECKHX sIBIIEHUU (HaOIr0/IeHue,

HU3MCPCHUC, SKCTICPUMCHT, MOI{CJ’II/IPOBaHI/Ie)

1.4

1.5

CdopMHupoBaHHOCTH YMEHHI OIPEIEIISIT
BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUAX PAa3JIMYHOIO COCTaBa, BUJ]
XAMHYECKON CBSI3H (koBaneHTHAs, HWOHHas,
MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCIWHEHUSX, THII
KPUCTAJUIMYECKOM PELIETKH KOHKPETHOTO BELIECTBA

(aToMHast, MOJIEKYJISIpHAS, HOHHASI, METAJTHIECKAsT )
CdopMUpOBaHHOCTh yYMEHUU OIMPEACITSATh XapakTep
cpeapl B BOJHBIX pacTBOpax HEOPraHUYECKUX

COEeIUHEHNN

1.6

ChopMHpPOBAaHHOCT, ~ yMEHHS  KJIacCH(HUIIUPOBATH

XUMHUYCCKUE PpPCAKIIMK TII0 Pa3IMYHBIM IIpHU3HAKaM




1.7

(4UCITy U COCTABY PEarupyroIIuX BEIIECTB, TEIIIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTETICHEH OKWCICHUS
9JIEMEHTOB,  OOpPaTUMOCTH  pEaKIMH,  y4acTHIO

KaTajuu3aTopa)

CdopMUpOBaHHOCTh YMEHHM COCTABJIATH YpaBHEHUS
peaklUMil pa3IMYHbIX THIIOB, MOJHBIE U COKpAIIEHHbIE
YpaBHEGHUS peaKIHWii HOHHOTO OOMEHa, YUYUTHIBAS

YCJI0BUS, ITPHU KOTOPLIX 3TU PCAKIIUU UAYT 10 KOHIIA

1.8

ChopMupoBaHHOCT YMEHHMH MPOBOJIUTH PEAKIIHH,
MOATBEPKIAIOIIUE KAYECTBEHHBIM COCTAB pa3IU4HbIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, PUCYTCTBYIOLIME B BOJHBIX PACTBOPAX

HCOPTraHNYCCKUX BCIICCTB

1.9

1.10

CdopMUpOBaHHOCTh YMEHUH PACKPHIBATh CYIIHOCTH
OKHCJIUTEIBLHO-BOCCTAHOBUTEILHBIX peakiuii
MOCPEJICTBOM COCTAaBJICHUS JJCKTPOHHOro OaaHca
ATUX peaKIui

CdopMupoBaHHOCTH YMEHUI OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOW PEaKIUh OT Pa3InYHBIX

¢dakTopoB

1.11

CdopMupoBaHHOCTh YMEHUN OOBACHATH XapakTep
CMEIIIEHNs XMMHUYECKOIO paBHOBECUS! B 3aBUCHMOCTH

oT BHemrHero Bo3aeiictBus (mpunnui Jlelllarense)

061.[[8.5{ 1 HCOPraHUYCCKaAAXUMUS

2.1

CdopMupoBaHHOCTh YMEHUW PACKPBIBATH CMBICI
Ilepuonuueckoro 3akonHa J[.MI. MenneneeBa wu
JIEMOHCTPHUPOBATh €ro CHUCTEMAaTU3UPYIOIYIO,

OO0BSCHUTENBHYIO Y IPOTHOCTUYECKYIO (YHKIIUU
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CdopmMupoBaHHOCTH yMEHUHN XapakTepu3oBaTh
AIEKTPOHHOE CTpOECHHUE aTOMOB  XHMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuognueckoi cucTemsl
XUMHYECKHX 3JIEMEHTOB JI.1. Menneneena,
UCTIONB3Ysl  TOHATHS ~ «S-, p-,  d-dJEKTPOHHBIC
opOuTaIm», «PHEPTeTHUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COSAWHEHUH M0 MEPUOJaM U TPYIIIaM
[lepuoauyueckoil CUCTEMBbl XHMHYECKHX DSJIEMEHTOB

J.. MenneneeBa




2.3

ChopMupoBaHHOCT, ~ YMEHHH  XapaKTepH30BaTh
(onuceIBaTh) o0mue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HOJATBEPXK/IaTh CYLIECTBOBAaHME TI'C€HETUYECKOH CBS3U
MEXJly HEOPraHWYECKUMH BELIECTBAMU C I1OMOILBIO

YPAaBHEHU COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN
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CdopmMupoBaHHOCTH yMEHUM yCTaHaBJIUBATh
MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO WX
COCTaBy K OINpeneiéHHOMY Kiaccy  (rpyrmre)
COCJMHEHUH (MPOCThIE BEIIECTBA — METAIBI U
HEMETAJUIbl,  OKCHJIIbI, = OCHOBAaHHWS,  KHCJIOTHI,

amM(OTEepHbIE THIPOKCUIBI, COITH)

2.5

2.6

2.7

CdopmupoBanHOCTH YMEHUH HCII0JIb30BATh
XMMUYECKYI0 CHUMBOJMKY Ul COCTaBJie€HUs (HOpMyI
BEIIECTB M YPABHEHUH XUMHUYECKUX  PEaKIHi,
cucremaruueckyro  HomeHkiarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OT/AEIbHBIX HEOPraHMYECKUX
BellecTB (yrapHblii Tra3, YIJIEKUCIBIA ra3, aMMHakK,
rameéHasl U3BeCThb, HeraléHas U3BeCTh, ITUThEBasl COJa,
MIUPUT U APYTHUE)

ChopMupoBaHHOCT, ~ yMEHHH  XapaKTepH30BaTh
(onuceIBaTh) oOmiue XUMUYECKHE CBONCTBA
HEOPraHMYECKHUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEP)KJIaTh CYILIECTBOBAHUE T'€HETUUYECKOM CBA3U
MEXJy HEOPraHWYECKMMH BELIECTBAMHU C ITOMOILBIO

YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN

ChopMupoBaHHOCT, ~ YMEHHWH  IUIAaHWPOBATH U
BBITTOJTHATh XUMHUYECKHH ADKCIIEPUMEHT (pasiioKeHHe
NEpOKCHIa BOJOPOJAa B IMPHUCYTCTBUHU KaTajau3aropa,
OIIpEJIeNIEHNE CPebl PACTBOPOB BELIECTB C ITOMOILBIO
YHHUBEPCAJIHHOTO HHIUKATOPA, BIMSHUE Pa3IUIHBIX
GakTOpOB HAa CKOPOCTh XHMMHYECKOH peaKIuw,
peaKkIMy MOHHOTO 0OOMEHA, KaUeCTBEHHBIE PEaKIMM Ha
cynbdar-, kapOOHAT- M XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHHSI, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad II0
temaMm «Metamie» U «HemeTayuier») B COOTBETCTBHU
C IpaBUJIAMU TEXHHUKH 0€30MacHOCTH MpHU 00paleHun

C BeIIeCTBaMH M JIabOpaTOpHBIM 000pPYIOBAHUEM;




2.8

MPEACTABISTh pe3yIbTaThl XUMHUYECKOTO
IKCIepUMeHTa B (GopMe  3aluCH  ypaBHEHHH
COOTBETCTBYIOIIMX  peakiuii u  ¢GopMyIupoBarh

BBIBOJIbI HA OCHOBEC 3THUX PE3YJILTATOB

ChopMHPOBAaHHOCTh YMEHHUH COOJIOaTh IpaBHIIA
M0JIb30BaHMsT XUMHUYECKON MOCYION U JIaOOpaTOpHBIM
obopysoBaHHEeM, a Takke MpaBuiIa OOpameHus ¢
BCIICCTBAMH B COOTBCTCTBUU C HHCTPYKLOUSAMU I10

BBITIOJTHCHH IO J'Ia60paT0pHBIX XHUMHUYECKUX OIIBITOB

2.9

3.1

3.2

CdopmMupoBaHHOCTD YMEHHH XapaKTepu30BaTh
XUMHUYECKHE  TPOIECChl, JieXallhue B  OCHOBE
MPOMBIIIUICHHOTO  TIOJIYYEHHS]  CEPHOM  KHUCIOTHI,
aMMHaKa, a TaKxKe c(hOpMUPOBAHHOCTH
npecTaBieHuii 00 OOIUX HayuyHbIX NPHUHIUIAX U
HKOJIOTHYECKUX npobiemax XUMHUYECKOTO

MPOU3BOACTBA
XUMHS U KU3Hb. PacuyéThl

ChopMupOBaHHOCTh MPEJICTABICHUH O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poauM XMMHMM B TIO3HAHHMM SBJIEHUH NPHUPOIBI, B
(OpMUPOBAHNUN MBIIUIEHUS U KYJIbTYpBI JINYHOCTH, €€
(YHKIMOHAJIBHONH TI'PaMOTHOCTH, HEOOXOAMMOW s
pemiCHusd MPAKTUYCCKUX 3aJad U OKOJOTHYECKHU
00OCHOBaHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBBIO U
IIPUPOJHON cpene

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKHU
AHAIN3UPOBATH XUMHYECKYIO UHpOpMaLHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (cpeacTBa

MaccoBOW KOMMYHHKAIINH, ceTb IHTepHET u ipyrue)
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CdopMupoBaHHOCTh YMEHHH COOMIOIATh MpaBUia
HKOJIOTHYECKH TIeJIECO00Pa3HOT0 TIOBEICHUS B OBITY H
TPYJIOBON NEATENBHOCTH B IENSIX COXPAHEHHUS CBOETO

3I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh OMNACHOCTH BO3ACUCTBUS Ha JKHBBIC
OpTraHHU3MBbI Ol'IpeI[eJ'IéHHI)IX BC€IICCTB, ITOHUMAast CMbICJI

nokazatenst [1JIK, mosicHATh Ha mpuMepax CIocoObl




YMCHBIICHUA W TPCAOTBPAIICHHUA HUX BpPCAHOIO

BO3JECHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

ChopMupoBaHHOCTH YMEHHI MPOBOIUTH BBIYMCICHUS
C HCHOJb30BAaHUEM IIOHATUS  «MaccoBas  J10JId
BElIECTBa B PacTBOpe», 0ObEMHBIX OTHOLICHHM ra3oB
IIpU XUMHUYECKUX PEaKUUAX, MacChl BEUIECTBA WJIU
00BbEMa ra3oB 1O W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wid OO0bEMY OJHOTO M3 YYaCTBYIOIIUX B
peaxkiuu BelIeCTB, TemioBoro 3ddexra peakuud Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEUIECTB,

MNpEeBpalICHUA U COXPAaHCHHUA SHECPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMmbliidjieMeHTCOIEPKAHUS

1

TeopeTnueckneoCHOBBIOPIraHUUECKONXUMUN

1.1

1.2

1.3

IIpenmer opraHmyeckoill XUMHUM: €€ BO3HUKHOBCHHME, PAa3BUTHE W 3HAYCHHE B
MOJIyYeHUM HOBBIX BEILIECTB M MarepuanoB. Teopus CTpOEHUsT OpPraHUYECKUX
coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJI0KEHUS

CtpykrypHble (QOpMYyNbl OpraHMYECKHX BeIIecTB. [omomorusi, H30Mepusl.
XuMH4YecKasi CBA3b B OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KpaTHBIE
cBs3u. [IpencraBnenue o KiaccuPpUKATUHOPTaHNICCKUXBEIIISCTB

Homenknarypa opraHu4eckux CO€IMHEHUH (cucTeMaTudecKas)) U TpUBUAIbHBIE

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrneBoxopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psid. MeTaH u 3TaH — npocreime
NPEJCTAaBUTENIN aJIKAaHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (peakiuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPUPOJAL, MMOJIIYYCHHUEC U IPUMCHCHUC
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ANKeHBI: cocTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUjieH " IMPpOMNUJICH —
HpOCTGfIH.IPIC IMPEACTAaBUTCIIN AJIKCHOB: (bI/I3I/I‘-IeCKI/Ie U XHMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPUPOBAHUA, TAJIOICHUPOBAHHWA, TUApaTallkM, OKHCICHHA H

HOHI/IMepI/I3aHI/II/I), MMOJYUCHUC U IPUMCHCHUC

2.3

Ankaguensl: OyranueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOICTBa (peakuus MOJMMEPHU3ALIHHN).

HOJ'IyLICHI/ICCI/IHTCTI/I‘-IeCKOF OKaydyKa 1 PC3UHbI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUM psia. ALIETUIEH —
OPOCTEHIIMK TpEeACTaBUTENb aJKMHOB: COCTaB, CTpOEHHE, (u3nyeckue u
XUMHYECKHE CBOMCTBA (peakluu TUIPUPOBAHMUS, FAIOTEHUPOBAHUS, THIpATAllUH,

TOpeHUs), MOJIyueHUE U MPUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHue, (QU3NYECKME U XHMHUYECKHE CBOWCTBA
(peakuuy rajJoreHUPOBaHUS U HUTPOBAHUS), IOJyYEHHE U MpUMeHeHue. Tomyout:
cocTaB, CTpoeHue, (uU3MYeCKue M XHMHUYECKHE CBOicTBa  (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUs), IOJYyYEHUE W INpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTmyeckas CBA3b MEXKIY YIVIEBOAOPOAAMH, HPUHAMISKAMMUMU K

Pa3InuYHBIM KJ1acCaM

2.6

[IpupoaHbIe UCTOYHUKH YTIAEBOAOPOAOB. [IprpoaHbIid Ta3 U MOMyTHBIC HEPTIHBIE




3.1

ra3sl. Hedte u e€ mpoucxoxnaenue. Criocodbl nepepaboTKu HEPTU: TEeperoHkKa,
KPEKUHI (TEpMUYECKUM, KaTaIUTHUeCKuil), nuponus. [IpoaykTsl mnepepaboTku
He(TH, UX NPUMEHEHHE B IMPOMBIIUIEHHOCTH U B ObITy. KameHHblifyrons u

MPOAYKThIEronepepadoTKu
KucnopoconepxanmeoprannyecKuecoe JuHEHHUS

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOJ M 3TAHOMI: CTpOeHHUE, HU3HUECKUE
u XUMUYCCKHE CBOIiCTBa (peakiuu c AKTUBHBIMH MeTalllIaMH,
rajioreHOBOJIOPOJIaMy, TOpEHHUE), MpUMeHeHue. BojopoaHbie CBS3UM MEXIY
MOJIEKYJIaMH CIUPTOB. [lelicTBME MeTaHOJa W 3TAaHOJIa Ha OpPraHu3M YeJIOBEKa.
MHOr0aTOMHBIC CIIUPTHI. DTUICHTIUKOIb M TIUIEPUH: CTpoeHUe, (PU3HUIECKUE 1
XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO  IIEIOYHBIMU  METaJUIAMH,
KadyeCTBCHHAs peakuus Ha MHOT0aTOMHBIC CITUPTHI).

I[eﬁCTBHCHaOpFaHI/ISM‘{eHOBCKa. HpI/IMeHeHI/IeFHI/IHepI/IHa W STHUJICHTJIMKOJIA

3.2

®DeHoM:  CTpOEHUE  MOJICKYNbI, (U3WMYEeCKHEe ¥  XHMHYECKHE CBOWCTBA.

Tokcuunoctbdenona. [Ipumenenunedenomna
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3.5

3.6

Anpneruapl 1 KeToHbl. DOpMaIbIeTry, aleTalbIerua: CTpOoeHue, (pu3ndecKue u
XUMUYECKHE CBOMCTBA (PEAaKIMH OKHUCICHHUS M BOCCTAHOBJICHHS, KaYECTBEHHBIC

peakuun), Moxy4eHrue U NpuMeHEeHue

OnHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KHCIOThL. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHE, PU3NYECKUE U XMMHUECKHE CBOMCTBA (CBOMCTBA, OOLIMe AJIs
Kjlacca KHCIIOT, peakuus »TepuduKanuu), I[OJy4eHHEe U IPUMEHEHUE.
CreapuHOBas M OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JIEHCTBHE

CrnoxHble 3(pUpbl Kak NMPOU3BOAHbIE KApOOHOBBIX KHUCIOT. ['MIPONIN3 CIOKHBIX
s¢upoB. XKupsel. ['maponus xupos. IIpumeHnenue xupoB. buonoruueckas poib
KUPOB

VYrneBonpl: cocTaB, Kiaccu(uKamus yrieBoJoB (MOHO-, TU- U TIOJUCAXAPUJIBI).
['moko3a — mpocTedimuii MOHOcaxapHua: OCOOCHHOCTH CTPOCHMSI MOJIEKYJIBI,
¢u3nueckre U XMMUYECKHe CBOMcTBa (B3aumoeiictue ¢ ruapokcuiom meau(1l),
OKHCIICHME aMMHaYHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBieHue,
Opo’KeHHE TJIIOKO3bl), HAaXOXIEHHE B MpPHUpPOJAE, NpUMEHEHHue, Ouoyiorhyeckas
posb. @otocuHTe3. DpyKTO3a KaK M30MEP IIIIOKO3bI. Kpaxman u nemiono3a Kak
npupoaHble nonaumepbl. CTpoeHHe Kpaxmala W Le/UIroNo3bl. Pusndeckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (TUIPOIN3, KAUeCTBEHHAs PEAKIIHUS C HOI0M)

A30TCcozepKalMeOpraHnYECKUECOECTUHEHUS

4.1

AMUHOKHCIIOTHI KaK aMm(OTepHble OpraHudeckue coequHeHus. Pusmueckue u

XUMHUYECKHE CBOIiCTBa AMUHOKHCIIOT (Ha npuMepe TJIMLKHA).




4.2

Bbuosornueckoe3snaueHneaMUHOKHUCIIOT. [lennTranl

benkn kak npUpOIHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. IlepBuuHas,
BTOPHYHAS W TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHECBOWCTBAOECIKOB:

TuapoJn3, ACHAaTypanus;, Ka‘-IGCTBeHHbIepeaKHI/II/IHaGGJIKI/I

BricokoMoOneKyIspHbIECOEITMHEHUS

5.1

5.2

OCHOBHbBIE TIOHSITUS XUMHU BBICOKOMOJICKYJISIPHBIX COEIMHEHHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPHU3ALUU, CPEIHSAS MOJIEKYIApHas
Mmacca. OCHOBHBIEMETO/IBICHHTE3aBbICOKOMOJIEKYISIPHBIXCOCTMHEHHIA —

MnoJIMMEpur3alAa 1 NOJUKOHACHCAI A

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHE ¢ o0pa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HOJIy‘-IGHI/IGCI/IHTCTI/I‘ICCKOFOKayLIYKa " PC3UHLBL

11 KVIACC

Kon
1

IIpoBepsieMbliidIeMeHTCONEPKAHUS

TeopeTn4ecKkneoCHOBBIXUMUH

1.1

1.2

1.3

XuMudeckuil sneMeHT. AToMm. fpo atoma, W30TONbl. DJIEKTPOHHAs 000JIOUKA.
DHEpPreTUYEeCKue YpOBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-3JI€MEHTHI.
OcoOeHHOCTH pacIipe/ieIeHus] IEKTPOHOB 10 OpOMTAIsIM B aTOMax 3JEMEHTOB

TNEPBLIX quBIpéX 11(5]0)5(01(0): 8 3J'IeKTp0HHa$IKOH(I)I/IpraI_II/IHaTOMOB

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX d1eMeHToB J[. 1.
MenaeneeBa. CBs3bp NepHOAUYECKOTO 3akoHa W llepuogumyeckoil cucTembl
xuMudeckux annemeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOW TEOpPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWMCTB XHWMHMUYECKHX 3JEMEHTOB U
o0pa3yeMbIX UMH MPOCTBIX W CIOXKHBIX BEIIECTB IO TPYyMNIaM U TMEPUOAAM.

3HaquHenepH021quCK0ro3 AKOHAa B pa3BUTHUHAYKU

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. Buasl XMUMHYECKON  CBS3U
(koBajieHTHAsT HETOJSIpHAs W TIOJApHAs, HWOHHAsA, MeTaumueckas). HoHBI:
KaTHOHBI U aHUOHBI. MeXaHW3MbI 00pa30BaHMsI KOBAJICHTHON XUMHUYECKOMN CBSI3U

(0OMeHHBIN 1 TOHOPHO-aKLENTOPHBIH). BogopoaHascessb

1.4

BanenTHOCTh. DneKTpooTpULIaTeabHOCTh. CTENEHbOKUCIICHUS

1.5

BemecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BeELIECTBA. THIBI KPUCTANIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBA
BEHICCTB OT THUINA KPUCTALUIMYECKOM peweéTku. IloHATHE O nucnepcHbIX

cucremax. McTuHHBIE H KOJIJIOMAHBICPACTBOPHEI. MaCCOBaSI,I[OJ'IHBeIHCCTBa B




1.6

1.7

pactBope
Kinaccudukanus HeopraHudeckux coeuHeHU. HoMeHKIaTypa HeOpraHu4ecKux
BCILIECTB
Xumuueckas peakus. Knaccudukanus XUMHUYECKUX peaxkuuii B
HEOPraHUYeCKOM U OPraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHSI MacChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPIUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

CKopocTh peaknuu, e€ 3aBUCUMOCTb OT pa3iInyHbIX (PaKTOpOB

1.9

OOparumble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTopbl, BIHUSIOIIKE Ha

COCTOsSIHME XUMHUUecKoro paBHoBecus. [Ipuniun/lelllaTense

1.10

1.11

2.1
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QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanusi. CunpHble W crladble QJICKTPOJIUTHI. Cpezla
BOAHBIX pacTBOPOB BCIIICCTB: Kuciaasd, HeﬁTpaJIBHaH, mejaI049Hasd.

Peakuunronnoroodmena
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIEPEAKIINH
Heoprannueckasxumus

Hemeramnsl. Ilonoxxenne HeMmerauioB B Ilepuoanueckol cUCTEME XUMHYECKHUX
anemenToB JI.MI. MenneneeBa U 0COOEHHOCTH CTPOEHMsI aTOMOB. DuU3MUECKUe
CBOWCTBA HEMETAJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCI0po/a, Cephbl,
docdopa u yraepoaa)

XUMHUECKHE CBOMCTBA BaXKHEMIIMX HEMETaIoB (raJloTeHOB, CEphl, a30Ta,
¢dochopa, yriaepoma M KpeMHHs) U HMX  COCIMHEHMHA  (OKCHIOB,
KHCJIOPOACOAEPKAIINX KHCJIOT, BOJIOPOJHBIX

coenunenui ). [ [pumMeHeHHEBAKHEHIITMXHEMETAIIJIOB M MXCOSTUHEHU N

2.3
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Meramnsl. Ilonoxenune MeramioB B llepuoanueckoil cHCTeME€ XHMHYECKHMX
annemeHToB .M. MenneneeBa. OcoOOEHHOCTH CTPOEHHSI 3JEKTPOHHBIX 000J0YEeK
aToMoOB MeTauioB. O6mue usnueckue cBoiictBa MeTayioB. CIuiaBbl METALIOB.

DNEeKTPOXUMHUYECKUH Psi/i HATIPSYKEHUH METAJUIOB
XUMHUYECKHE CBOMCTBA BaXKHEUIINX METAUIOB (HATPUM, KalWii, KalbIUH,
MarHui, aJIOMUHUN, ITUHK, XpOM, Kelie30, MeJb) U uX coeaumHeHuil. OOmue

CHocoObI MOTy4YeHUsI MeTa/UIOB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'emeTnueckas CBI3b HCOPraHNYCCKUX BCUICCTB, MPUHAAJICKAININX K Pa3JIMYHbBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Pone xuMum B oOecrieuyeHWH HKOJOTHYECKOH, SHEPreTHUUECKOW M IHINECBOU
0e301MacHOCTH, pa3BuTUU MEIULUHBI. [TonsTHe o]

HAaYYHBIXMCTOJAXITO3HAHUABCIICCTB U XI/IMI/I‘IeCKI/IXpeaKLII/If/’I

3.2

[IpencraBnenus o0 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOIYyYeHHS
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BOXHEUIIMX BELIECTB. YENOBEK B MHUpE BELIECTB M MATEPUANIOB: BaXKHEUILIHE
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHOHHBIE MATEpHANIbl, KPAaCKH, CTEKIIO,
KepaMuKa, MaTepuajibl ISl 3JEKTPOHHKHU, HaHOMATEpHUasbl, OPraHUYECKHE U
MUHEpaJIbHbIC YI00pEHUS

XuMHUd W 370pOBbE 4YEJIOBEKAa: MpaBUJa MCIOJIb30BAHUSA JIEKAPCTBEHHBIX

Impenaparos, IIpaBujia 0€30I1aCHOT0 MCIIOJIb30BaHUs npernapaToB OBITOBOM XMMHH

B IIOBCEHEBHOMU KU3HU
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* Xumus. 10 knacc. 'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»
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METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
resh.edu.ru
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