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INOACHUTEJIBHASA 3AITMCKA

[IporpamMma 1Mo XUMHUM Ha YpPOBHE cpenHero obOmero oOpa3oBaHUs pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHON MPOTPaMMBI CPEIHEr0 OOIIEeTo
obopaszoBanus (POII COO), npencraBieHHBIX B DeaepalbHOM TOCYIapPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npernonaBanusi yueOHOTO MpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoir ®Denepanuu, peaau3yloLMX OCHOBHbIE 00pa3oBaTelbHbIE I[POrpaMMbl, H
OCHOBHBIX I0JIO>keHUH «CTpareruu pa3Butus BocnuTanus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pPa3padOTKE MPOrpaMMbl 10 XUMHUH, K OINPEIEIICHUI0 OOLIeH CcTpareruu
00y4yeHHUs, BOCIIUTAHUSI U Pa3BUTHsI 00YydJarOLIMXCSl CpeAcTBaMHU ydyeOHoro npeamera «Xumus» ans 10-11
KJaccoOB Ha 0a30BOM ypOBHE COCTaBWIM  KOHIentyanpHble mnojoxenus PIOC COO o
B3aUMOOOYCIIOBJIIEGHHOCTH LI€JeH, COAEp)KaHMs, pe3yJlbTaToB oOO0ydeHHs U TpeOOBaHUH K YpPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00Opa3oBaHUE, I10JlydaeMO€ BBIITYCKHUKaMU 0011e00pa30BaTeIbHOW OpraHu3alui,
SBJIIETCS. HEOTHEMJIEMON YaCThI0 UX 00pa30BaHHOCTU. OHO CIIYXHT 3aBEPIIAIOIIMM 3TAllOM pealu3aluy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX ILEJOCTHOH CHUCTEME
XUMHAYECKOT0 00pa3oBaHMsA. OTH IICHHOCTHM KacalOTCs IO3HAHHWS 3aKOHOB MPUPOIBI, (HOpMUPOBAHHS
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl YEJIOBEKa, a TAaKKe HKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOLIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOLIUXCsl HA YPOBHE
cpeaHero oOuiero odpa3oBaHUsl CPEJACTBAMHU YyYEOHOro mnpenMera «XUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOTO OIpENeNIeHbl B MPOrpaMMe MO XUMHU C Y4ETOM CHEHU(PHUKH HAYKH XUMHH, €€ 3HAYCHHs B
MO3HAHUU MPUPOJBI U B MAaTEPUAIbHOM KU3HU OOLIECTBa, a TaKXkKe ¢ YUETOM OOLIMX 1ieJel U MPUHIIMIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpenHero ooOumiero obpasoBanus B Poccuiickoit
®Denepanuu.

XuUMHUsL Kak D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaer ocoOyl pojb B COBPEMEHHOMU
LIUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCUT CBOM BKJIax B
(dbopMHpOBaHHE PALMOHATBHOTO HAYYHOTO MBIIIICHHUSA, B CO3JaHUE IIEJIOCTHOTO MPEACTABICHHUS 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE NMPHUPOJbI U YeJIOBeKa, KOTopoe (HopMHUpyeTcs B XMMHUHU Ha OCHOBE
MMOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpPa, OCO3HAHHS B3aMMOCBSA3M MEXAY CTPOEHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja HEOThEMIIEMOH 4acThIO
MHUPOBOW KYyJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOIO TPyJa M JKU3HU KaKJOro 4jeHa OOIlecTBa.
CoBpeMeHHas XUMHUS Kak HayKa CO3MJaTeNbHasl, KaKk Hayka BBICOKHX TE€XHOJOIMI HalpaBjieHa Ha pellieHue
r700aNbHBIX MPOOJeM YCTOWYMBOIO DPAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTHYECKOM, MHIIEBOH,
9KOJIOTMUYECKOH 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B cooTrBercTBHM ¢ OOIIMMHU LENSIMU U NPUHIMIIAMH CpeAHEro olIiero oOpa3oBaHuUs COJEpKaHUE
npenMera «Xumus» (10—11 kiaccel, 6a30BbI ypOBEHb U3yU€HHUs1) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaromMXcsl, HEOOXOAUMYIO MM JJIsi BBIPAaOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKHU3Hb COLIMYMa, MPOJOJDKEHHMs 00pa30BaHUS B pa3iIMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngomuMy  mipeaMeTa «XuMus» ABIAIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMUS» H
«O0mas 1 HeopraHuyecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO HEOPTaHWYECKOW XMMHHM (C BKJIIOUEHUEM 3HaHUM K3 oOIell XuMumn) u
opranudeckoil xumun. @opMupoBaHue JTaHHONW CHUCTEMBbl 3HAHWH NMPHU U3YyYCHHU NpeaMeTa oOecreyrBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOTOOOpPa3Msl BELIECTB HA OCHOBE OOIIMX MOHSTHUN, 3aKOHOB U TEOPHI
XUMUH.

Crtpykrypa conepkaHus KypcoB — «Opranundeckas Xxumus» U «OOmias U HeopraHudeckas: XUMHUs»
copMHpOBaHa B IpOrpamMme 1o XUMHUHU Ha OCHOBE CUCTEMHOTO MO/IX0/ia K U3yUeHHI0 y4eOHOro MaTepuana
n 00ycJlOBJIeHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNW Ha ONPEAENEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpraHMYECKONM XMMHM BEIIECTBA PAacCMATPUBAIOTCA HAa YPOBHE KIIACCHYECKOU

2



TEOPUH CTPOCHHUS OPraHMYECKUX COCIMHEHHH, a TaKXKe Ha YPOBHE CTEPEOXUMHUYECKUX M 3JIEKTPOHHBIX
Mpe/ICTaBICHU 0 cTpoeHuu BemecTB. CBefeHNs 00 U3ydaeMbIX B Kypce BellecTBaxX JAl0TCs B Pa3BUTUU —
OT YTJIEBOJOPOJIOB /IO CJIOXHBIX OMOJOTHYECKH aKTUBHBIX COCIMHEHUU. B Kypce OopraHmueckodl XuMuu
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO O0IIEero oOpa3oBaHMs NMEpBOHAYaJbHBIE
MIPEJICTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM YTJIOM 3peHUS B MpeaMeTe «XUMUs» 0a30BOr0 YPOBHS pacCMaTpPUBACTCS M3yUEHHBIH HA
YpOBHE OCHOBHOrO 001Iero oOpa3oBaHHUs TEOpEeTUYECKUl Marepuasl U (aKTOJIOTUYECKUE CBEICHHUS O
BEILIECTBAX U XMMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias v HeOopraHudeckas XUMHUsD)
oOyyarolmuMcsi MPEOCTaBIseTCs BO3MOXHOCTH OCO3HAaTh 3HAUYEHHUE TEPUOJUYECKOTO 3aKOHA C
O0IIETEOPETUICCKUX M METOAO0JIOTHYECKHUX MO3UIUH, TIy0Ke MOHSATh UCTOPUIECKOE M3MECHEHUE (DYHKITUI
3TOr0 3aKOHA — OT 0000IaroIIel 10 00BACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enuvnas cucrema 3HaHMM O BaXKHEWIIMX BELIECTBaX, MX COCTAaBE, CTPOEHUH, CBOMCTBaX U
MPUMEHEHUH, a TaKKe O XUMHUYECKHUX pEAKIUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKAHUS
nomnonHserca B Kypcax 10 m 11 kmaccoB 3neMeHTaMH COAEP:KAHUS, UMEIOUIUMH KYJIbTYPOJIOTHYECKUI U
MPUKIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKaMH,
packpbIBaloT €€ poJib B TIO3HABATEILHOW W TPAKTUYECKOW JEeATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIUTAHHIO YBAXEHHS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUHU U MPAKTUYECKUX MPUITIOKEHUI XUMUH,
MTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX
C XUMHEH, KPUTUYECKU OCMBICIMBATh MHGOPMAIIMIO M MPUMEHATh €€ NI MOMOJHEHUs 3HAHUM, pPelIeHUs
WHTEJUICKTYAJIbHBIX W JKCHEPUMEHTAIBHBIX HCCIEAOBATEIIbCKUX 3a7ad. B memom copepkanue y4eOHOTO
npenMera «XuUMHUs» JAHHOTO YPOBHS H3YyU€HHUS OPUEHTHPOBAHO Ha (QOpMHUpPOBaHUE Y OOyYaroUIUXcs
MHPOBO33PEHUYECKON OCHOBBI JUIsl TIOHUMaHUs (UIOCOPCKUX HICH, TaKMX KaK: MaTepuaIbHOE €IMHCTBO
HEOPraHMYECKOTO U OPraHUYECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM,
MMO3HABAEMOCTh TMPUPOJIHBIX SIBICHUN MYTEM JKCIIEPUMEHTA M PEIICHHs] MPOTHBOPEUUN MEXYy HOBBIMU
dbakTaMd M TEOPETHMYECKUMHU MPEANOChUIKAMHM, OCO3HAHHE POJH XHMHHM B PEIICHUU SKOJOTHYECKHX
po0JIeM, a TaKkkKe MPodJIeM COSPEKCHHSI SIHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI H
MaTepHuaoB.

B mnmane pemienust 3amad BOCHUTAHUS, PA3BUTHUS M COIHUAIM3AIMK OOYYAIOIIUXCSA TMPUHSTHIC
MpOrpaMMoil 0 XMMHH MOJIXO0/IbI K ONPEACIICHUIO COIEPKAHUS U IIOCTPOCHUS TPEIMETA MPEyCMaTPUBAIOT
(hopMHUpPOBaHKNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUM, UMEIOMIMX 0a30BO€ 3HAYCHHE /I PA3IMYHBIX BHUJIOB
NeSTeNbHOCTH: pelIeHus MpoOjeM, MOWCKa, aHaiu3a W 00paboTKM HHQOpPMAIMH, HEOOXOIUMBIX IS
MpUOOpETEHUsT ONBITA MPAKTUYECKON M MCCIIEIOBATEIBCKON JEATEIFHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MMO3HAHUM XUMHH.

B npakTuke npenogaBanusi XUMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero o0Opa3oBaHus, TaK U HA YPOBHE
cpenHero o6miero oOpa3oBaHUS, MPH OMPEICICHUU COIEPKATENbHON XapaKTepUCTHKU IIeNel H3ydeHUs
MpeAMETa HarpaBlieHHEeM MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpHU3HAETCA (OPMHUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, TPAKTUUECKON NESTEILHOCTH YeNIOBEeKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOM TOYKH 3PEHHsS] TaKOW MOIXO0d K
ONPENIEICHUIO LIeTIeH N3YUEHUS IPEIMETA SABIISIETCS BIIOJIHE ONPAB/IaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMH U3Y4YEHHUsl TpeameTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpPOBAHHE CHCTEMbl XWMHYECKMX 3HAHWWA KaK Ba)KHEHIIEH COCTaBJISIONIEH €CTECTBEHHO-
Hay4YHOU KapTHHBI MUPA, B OCHOBE KOTOPOM JIeXKAT KIFOUEBBIC MOHATHS, ()yH/IAMEHTAJIbHBIE 3aKOHBI
U TEOpUM XUMHHU, OCBOCHHME S3bIKa HAyKH, YCBOCHHME M IMOHMMAHHUE CYIIHOCTU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C WCTOpPUEH UX pa3BUTHSI U
CTaHOBJICHUS;

e (dopMHpOBaHUE U Pa3BUTHE MIPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUSI BEIIECTB U XUMUYECKHUX
peakmnuii, HEOOXOMWMBIX I TMPUOOPETEHHUS YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIIECTB H
XUMHUYECKHUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKONU U MMOBCEIHEBHOM KU3HU;

® pa3BUTHEC YMEHUH M CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM M OOBSICHEHHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM MPaBIIT 0€301TaCHOTO 0OpaIeHus C BEIIECTBAMU.
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Hapsiny ¢ aTum, comepkaresbHasi XapakTepUCTHKA LIeIel U 3a1ad U3y4eHHs IpeaMeTa B IporpaMmme
10 XUMHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMU B CUCTEME CPEIHEro
obmero obpazoBanus. CeromHsi B MPENoJaBaHUM XMMUU B OOJbIICH CTENEeHH OTHAETCS NpPEAINOYTEeHUE
IIPAKTUYECKOM KOMIIOHEHTE COJep’KaHusl OOydeHHs, OpPUEHTHPOBAHHOW Ha IOJATOTOBKY BBITYCKHHKA
001meo0pa3oBaTeNbHOM ~ OpraHM3alyy, BJIAJCIOMIET0 HE HAO0OpOM 3HaHWH, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMH aKTHBHOI'O IOJYyYEHHs 3HAHUM W NPUMEHEHUS HX B
peanbHOM JKU3HHU /IS pEIIeHUS MPAKTHUECKUX 3aj1ad.

B cBsA3u ¢ 3TUM npu U3ydeHUH IpeaMeTa «XUMHs» JOMHHUpPYIOLIee 3HaueHHe NpUoOpeTarT Takue
LENU U 33]1a4H, KaK:

ajanTanys OO0y4YaroLIMXCS K YCJIOBUSAM JMHAMHUYHO DAa3BUBAIOILErocss Mupa, (opMUpOBaHHE
MHTEJUIEKTYaJJbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO T'PAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

¢dbopmHupoBaHHE Yy OOYYarOLIMXCA KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMEIOIIUX
YHHUBEpCAJIbHOE 3HAUYEHUE U Pa3IMYHBIX BUAOB JEATEIBHOCTU: PEHIeHUs MpoOieM, MOMCKa, aHAIW3a U
00paboTku MH(pOpMAMK, HEOOXOAMMBIX I NMPUOOPETEHUs ONbITa JEATEJBHOCTH, KOTOpas 3aHUMAaET
BXHOE MECTO B NMO3HAHWU XUMHH, a TAaKXKE JUISI OLEHKHA C TO3HMIUH SKOJIOTUYECKOH Oe30MacHOCTH
XapakTepa BJIMSHUS BEIECTB U XUMUYECKUX ITPOLIECCOB Ha OPraHU3M Y€JI0BEKa U MPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX W  TBOPYECKHX CIIOCOOHOCTEH
o0yyJaroImuxcs: ClOCOOHOCTH CaMOCTOATENILHO INPUOOpeTaTh HOBBIE 3HAHUS 110 XMMHUU B COOTBETCTBUU C
KU3HEHHBIMU TIOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA H
aHaIM3a y4eOHOM M HayYyHO-IOMYJSPHOM HH(pOpMAIMU XUMHUYECKOTO COAECP KaHUS;

dbopMupoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AaCCOUMATHBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0AAaTeNbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHHUH U TIPOBECHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4aroImuxcs YOexIEHHOCTM B TYMAHHUCTHUECKOW HANpaBICHHOCTH XHMHH, €€
BXHOH pOJM B PEUICHUH TIO0ATBHBIX MPOOJEM pPalMOHAIBHOTO IPHUPOIOIOIB30BAHUS, MOMOJHEHHS
SHEPreTUYECKUX PECYPCOB U COXPAHEHUs IIPUPOJHOIO PAaBHOBECHS, OCO3HAHMSI HEOOXOMMOCTH OEpeXHOT0
OTHOIICHHS K TMPUPOJIC U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS ONBITA MCIIOJIB30BAHMS TTOTy4EHHBIX
3HaHUH U1 NPUHATHUS TPAMOTHBIX PEIIEHUH B CUTYalMsIX, CBSI3aHHBIX C XUMHUYECKUMHU SBJICHUSMU.

B yuebHOM mutaHe cpenHero oOmiero odpa3zoBaHUsl HpeaMeT «XUMHs» 0a30BOro ypoBHS BXOJIUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMEThI».

OOmiee 4yuciIo 4acoB, OTBENEHHBIX ISl M3YYEHMs] XMMHM, Ha 0a30BOM YPOBHE CPEIHET0o OOIEero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kmacce — 34 vaca (1 yac B
HEJIEIIO).

COAEPXAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipeamer opranmveckol Xumuu: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHUE B TOJYYCHHUH HOBBIX
BEUIECTB M MaTepuayioB. Teopus CTpOEHMsI OpraHnyeckux coeauHeHuil A. M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpyKTypHbIe (POpMYIIbl OpraHuyeckux BemiecT. ['omonorus, nsomepus. XuMHueckas CBsI3b B
OpraHUYEeCKUX COECIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o kiaccuuKaluu OpraHuyeckux BemiecTB. HomeHknaTypa OpraHHYecKHX
COCIMHEHMI (cUCTeMaThuecKas) W TpUBUAJIbHBIE HA3BaHMS BAXKHEHIIMX MPEACTABUTENIEH KIIAaCCOB
OpPraHMYECKUX BEIIECTB.

DKCIepuMEHTAIbHBIE METObl M3YYCHHsI BEIIECTB M MX MPEBpAIlleHUI: 03HAKOMIICHHE ¢ 00pasiiaMu
OpPraHWYECKHX BEUIECTB U MaTepHallaMH HA UX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJ OPTaHMYECKHX BEILECTB,
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HaOJIIOZICHWE M ONHCAaHHWE JEMOHCTPALMOHHBIX OMNBITOB IO IMPEBPAIEHUIO OPraHMYECKHX BEIECTB IPH
HarpeBaHuM (TUTaBJICHHE, OOYTIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUN pAn. MeTaH W 3TaH — MpoCTeHue MpeACcTaBUTENN
aJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOUCTBA (peaKkIuy 3aMeIICHHs U TOPEHUs ), HaX0XKICHHE B IPUPOJIE,
MOJIyYEHUE U IPUMEHEHUE.

AJKeHBl: CcOCTaB U CTPOEHHE, TIOMOJIOTMUECKMH psA. OTWIEH W NPONWIEH — NpocTeiliune
MPEJICTaBUTENIM  aJKEHOB: (U3MYeCKWe U  XMMHUYECKHE CBOHCTBa  (peakuuud THIAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLiK ), T0JIyY€HNUE U IPUMEHEHUE.

Ankanuensl: Oyraamen-1,3 u MerunOyramueH-1,3: cTpoeHWe, BaKHEWINNE XWMHYECKHE CBOHCTBA
(peakuus nonuMepusanum). [lomyuenne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKUH psn. AUETHIEH — IpocTeHInii
MPEJCTaBUTEIb AJKHHOB: COCTAB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (pEaKIK IHIPUPOBAHUS,
raJloreHUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYUCHHE U IPUMEHEHUE.

Apensl. benzon: cocrtas, cTpoeHue, GU3NIECKUE M XUMHUUYECKHE CBOMCTBA (peaKkIuy raJloreHUpOBaHUS
U HUTPOBaHUS), MOJy4YE€HUE M TNpUMEHEHHe. 1omyon: cocmaes, cmpoeHue, ¢husuyeckue u XumuyecKkue
ceoticmea (peakyuu 2an02eHUpo8aHUs U HUMPOBAHUs), noaydenue u npumeHnerue. TOKCUUHOCTb apeHOB.
['eneTnueckas CBS3b MEXKY YIJIEBOJOPOAAMU, IPUHAIEKAIIMMH K Pa3JIMYHBIM KJIACCaAM.

[TpupoHbIle HCTOYHHUKH YTIIeBOAOPOAOB. [IpuponHbiii Ta3 u nmomyTHbIe He(TsHBIE Ta3bl. HedTh u e
npoucxoxaenue. CrnocoObl nepepaboTku HePTU: MEeperoHka, KPeKUHr (TepMUYECKUM, KaTaTuTHUECKUIA),
nuposm3. [IpoaykTel mepepaboTku HePTH, UX NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObiTy. KameHHBbIH
yroJib U IPOAYKTHI €T0 MepepadOoTKH.

DKcrepuMEHTANIbHbIE METO/bl M3YUYEHMsI BEIIECTB M MX NpEBpallleHUui: 03HAaKOMJIEHHE ¢ 00paslaMu
lacTMacc, KaydyykoB W pe3uHbl, koiekuuu «Hedts» u  «Yroap», MOJEIUpOBaHHE MOJEKYI
YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOHBIX, NPOBEACHUE HPAKTUYECKOW PpabOThl: IMOJIyYEHUE ITUJIEHA U
M3Yy4YEHUE €ro CBOMCTB.

Pacuérnsbie 3anaun.

Bbrluncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA HCXOTHOTO
BELIECTBA WJIM MPOAYKTAa PEaKUUU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WU MPOTYKTOB PEAKLIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHble OJHOATOMHBIE CIHUPTHI. MeETaHON M 3TaHON: CTPOCHHE, (U3UUECKHE U XMMUYECKHE
CBOMCTBa (peakluu ¢ aKTUBHBIMU METaJIJIaMH, raJoreHOBOJAOPOIaMu, TOpEHNE), TpuMeHeHue. BogopoaHsie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. J[elicTBUE METAHOIIA U ATAHOJA HA OPIaHMU3M UYEJIOBEKa.

MHoroaroMHble CHHUPTHL. OTUIEHIJIMKONb M TJIULEPUH: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOWCTBa (B3aMMOJICHICTBHE CO IIEJIOYHBIMU METajllaMHM, KadeCTBEHHas peaklMs Ha MHOTOaTOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm yenoBeka. [IpuMeHenne rauneprutia u 3TUIICHTITUKOIS.

@deHoN: CTpOEHUE MOJIEKYJNbl, (U3MYecKHMe W XUMHUYeckue cBoilcTBa. TokcMuHOCTH (eHona.
[Ipumenenue denomna.

Anpnerunpl U kemonsi. DOpManblIeru]], aueTalblerua: CTpoeHHe, (U3NYECKHEe U XHUMHUYECKHe
CBOMCTBA (pPEaKIMK OKUCICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIMH), TOJyUEHUE U IPUMEHEHUE.

O/HOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KUCJIOTBI: CTPOCHHE,
¢bu3nyueckue U XMMUYECKHE CBOICTBa (CBOMCTBa, 0o0IIMe JUIsl Kjacca KUCIOT, peakiusi sTepuduxaium),
nojrydeHue U npumenenue. CTeapuHoOBasi U OJEUHOBAs KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KHCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AeHCTBUE.

Crnoxsble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYraeBoasl: cOCTaB, KiIacCU(pHUKAIMs YyIriIeBOJOB (MOHO-, IU- W Tosucaxapunisl). [mokoza —
MPOCTEHIINIA MOHOCAaXapuJi: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe U XUMHYECKHE CBOWCTBa
(B3ammopeticteue ¢ rumpokcugaom meau(ll), okucienue ammmuayHbIM pacTBOpoM okcuma cepebdpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOXJIE€HHE B NpPHUpOJE, NpUMEHEHHE, OMOJIOTHYEeCcKass pOJb.
dorocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.




Kpaxman u nemirono3a kak npupoaHbie moauMepbl. CTpoeHre Kpaxmalia U MeJUTFoI03bl. du3ndeckne
U XMMHUYECKHE CBOMCTBA Kpaxmasia (TUAPOIIN3, KaueCTBEHHAs! PEAKIIHs C HOJIOM).

DKCTepUMEHTAIbHBIE METObl M3YYCHHsSI BEIIECTB M MX MPEBPAIICHUI: POBEACHNE, HAOMIOICHNUE U
OIHMCaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMUA OJJHOATOMHBIX CIIUPTOB
(okucnenne stanona okcuaoM wmeau(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCUCTBUE TJIUIEPUHA C
ruapokcuaoM wmenu(ll)), ampaernmoB (OKHCIEHHME aMMHUA4YHBIM —pPacTBOpoM okcuaa cepedpa(l) u
ruapokcunoMm Mmenu(ll), B3aumopeiicTBUEe Kpaxmallia C HMOJOM), MPOBEJICHUE MPAKTUUYECKON pPadOTHI:
CBOICTBA pacTBOpa YKCYCHOU KHCIIOTBHI.

Pacuérnsble 3anaun.

Boruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIUYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKIMU MO HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUHN).

A3zoTconepikalie opraHn4eckie CoeIMHEHUsI.

AMUHOKHUCIIOTHI Kak aM(poTepHble oprannyeckue coenHenus. Ousnueckre 1 XuMHUYECKHe CBOICTBa
aMHHOKUCIIOT (Ha puMepe TiulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupl.

benku kak mpupoliHbIE BBICOKOMOJIEKYNSApHBIE coequHeHus. [lepBuuHas, BTOpUYHAs U TpEeTUYHAS
CTpYKTypa OenKoB. XMMHUYECKHE CBOMCTBA OENKOB: TUAPOJU3, JEHATYypalus, KaYeCTBEHHBIC PEaKIUU Ha
OeNKH.

DKcIepUMEHTaIbHBIE METOJbl M3Y4YCHHsl BEIIECTB W HMX IPEBpAIICHUIl: HAOIIOACHHWE M OIMCAHHE
JI€MOHCTPALIMOHHBIX OIBITOB: J€HATYypalys OSJIKOB IIPH HArPEBaHHUH, [BETHBIC PEaKIIUU OEIKOB.

BbicokoMo1eKy ISIpHbIE COeTMHEHUs

OcCHOBHBIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYpPHOE
3BCHO, CTENCHb IIOJIMMEpPU3AllUN, CpenHss MOoJeKyispHas wmacca. OCHOBHBIE METOJBl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — MONIUMEPHU3aIUsl U MOJTUKOH ICHCAIHS.

DKcIeprMEeHTaIbHBIE METO/IbI U3yYeHHS BEUIECTB M WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3iaMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAY1YKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzamusi MexXmnpeaMETHBIX CBSi3ed IpU  M3yuyeHUH opraHuueckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHHE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH,
SIBIIAIOIINXCS] CHCTEMHBIMH ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOm1re ecTeCTBEHHO-HAyYHBIC MOHATHS: SBJICHUE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOPHUs, aHAIIN3,
CUHTE3, KJ1accu(UKaIs, MeprUOJUIHOCTh, HAOIOICHNEe, H3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHHE.

dwusnka: Matepus, YHEPTHs, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUI YPOBEHbB, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BELIECTBa, (PU3NUECKIE BETUYUHBI H SUHUIIBI UX U3MEPEHUSI.

buonorus: xnerka, opranusM, ouocgepa, oOMeH BEIIECTB B OpraHu3Me, pOTOCUHTE3, OMOJOTHYECKH
aKTUBHBIE BellecTBa (OeIKH, YIIEeBOAbI, JKUPBI, PEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE MTOPOIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHonorus: muUIIEeBbIe MTPOAYKTH, OCHOBBI PAlMOHAIBLHOTO MMHUTAHUS, MOIOIIUE CPEICTBA,
JIeKapCTBEHHBIE U KOCMETUYECKHE TIpenapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU

XuMHUYeCKUi s1eMeHT. AToM. SIpo atoma, M30TONBL. DJIEKTPOHHAs 000JI0YKa. DHEpreTHYecKue
YPOBHH, MOJYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- AmeMeHThl. OCOOCHHOCTH PACIIPEICIICHHS IICKTPOHOB
10 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypaIHs aTOMOB.

[lepnonnueckuit 3axkoH u Ilepumonnueckas cucrtema xummdeckux snemeHToB /. M. Menneneesa.
Cas13p nepuoanueckoro 3akoHa u Ilepuoauueckoit cucreMbl XxuMudeckux aneMmeHToB . 1. Menneneesa c
COBPEMEHHOU TEOpHUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKUX DJIEMEHTOB U



00pa3yeMbIX MMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TPYyNIaM W MepuojaM. 3HaueHUe MEePHOAMYECKOrO
3aKOHa B Pa3BUTHUH HAYKH.

CrpoeHune BemlecTBa. XUMUYECKass CBA3b. BHUIBI XMMHUECKON CBs3U (KOBAJEHTHAs HEMOJSPHAas U
MoJiApHasi, MOHHAas, MeTandeckas). MexaHu3mMbl 00pa30BaHUS KOBAJICHTHOM XUMHYECKON CBS3H
(oOOMEHHBI M JTOHOPHO-aKUENTOPHBIN). Bomoponnas cBsi3b. BalleHTHOCTh. JEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOrO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA.
Tunel KPUCTATINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALIINYECKON PEIIETKH.

ITonsaTHe 0 qucnepcHbIX cucreMax. MCTUHHBIE U KOJUIOUIHBIE pacTBOpBL. MaccoBas 101 BellecTBa B
pacTtBope.

Knaccudukanuss HeopraHudeckux coeauHeHuil. HoMeHkmaTypa HEOpPraHMYeCcKHX BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKANUX K PA3ITUYHBIM KIJIACCAM.

Xumuueckas peakius. Kinaccupukanus XMMUYECKHX pEakUii B HEOPraHWMYECKOW M OpPraHUYeCcKOM
XUMHUHU. 3aKOH COXPAHEHUsl MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU IPU XUMUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3InyHbIX (hakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecue. DAKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMHUYEeCKOro paBHoBecus. [Ipunumn Jle larenbe.

OnexTponutuyeckas auccornuanus. CunbHble U cialOble AMeKTpoiauThl. Cpega BOAHBIX PAcTBOPOB
BEILIECTB: KUCasi, HEUTpabHas, LIEI0YHAas.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKClepUMEHTAJIbHBIE METOJbl M3YUEHHUS BEIIECTB M UX NPEBpALICHUNA: JEMOHCTpauus TaOIuIl
«Ilepuoguueckass cucrema xumuueckux osaemeHtoB JI. M. MenngeneeBa», wu3yuyeHue Mojenen
KPUCTAUNTMYECKAX PEMETOK, HAONIOJICHHEe M ONHCaHUE IEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(paznmoskeHue mepokcuia BOAOPOIa B MPUCYTCTBUU KaTalu3aTopa, OonpeesieHue Cpeibl paCTBOPOB BEIIECTB
C IOMOIUIbIO YHUBEPCAIbHOTO UHINKATOPA, pEaKLIMU HOHHOIO 0OMEHA), IPOBEIECHNE NTPAKTUYECKOW pabOThI
«BnusHue pa3nuyHbix GaKTOPOB HA CKOPOCTh XMMHUUYECKOM peakium».

Pacuérnsbie 3anaun.

Pacuérel o ypaBHEHHSIM XMMUYECKUX PEAKLMM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUEThI, PACUETHI C
HCIIOJIb30BAaHUEM ITOHATHS «MACcCOBasl JOJIs BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxxenune HemeramoB B Ilepmoandeckoil cucreMe XMMHYECKuX diemeHToB /[ .
MenneneeBa U OCOOEHHOCTH CTpOe€HHs aTroMoB. (Pusnyeckue CBONCTBA HEMETAIOB. AJIIOTPOMNHS
HEMETaJUIOB (Ha MpUMeEpe Kucaopoaa, ceprl, pocdopa u yriepona).

XUMHUECKHE CBOWCTBA BAXXHEWIIMX HEMETAUIOB (TaloOreHoB, cephl, a3oTa, (ocdopa, yriaepona u
KpEMHUS) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHNnEe BaKHENIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenne meramwioB B Ilepuoguueckoil cucreme XuMHUYecKux 3ieMmeHtoB [[. .
MenneneeBa. OCoOEHHOCTH CTPOEHHS HIIEKTPOHHBIX 000JI04eK aToMOB MeTaimioB. OOmme (uznyeckue
cBoiicTBa MeTaioB. CIuIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psi/i HAPSKEHUN METaJlIOB.

XUMUYEeCKHEe CBOMCTBA BAKHEHIINX METANIOB (HATPUM, KaIUW, KalbIWii, MATHUH, aTFOMUHUM, IIHHK,
XPOM, KEeJIe30, MEJIb) U UX COSTUHEHUH.

O6u11e ciocoObl mosydeHust MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl W3Y4YEHHUs BEIIECTB W MX MPEBPALECHUN: H3Y4YEHHE KOJUICKIUU
«MeTamibl ¥ CIUIaBbI», OOpa3llOB HEMETAJUIOB, PELICHHE 3KCIEePHUMEHTAIBHBIX 3aJad, HaOJOJeHHE H
OMHCaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aWMOAEWCTBHE THUIPOKCHUIA ATIOMUHHUSA C
pacTBOpaMH KHCIIOT U IeJI0ueii, KaueCTBEHHBIE PEAKLIMU Ha KaTHOHBI METAJIIOB).

Pacuérnebie 3anaun.

Pacuérel Macchl BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA, MAcce WU
00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacyEThl Macchl (00bEMA, KOJMYECTBA BEIECTBA)
IIPOAYKTOB PEAKLIMU, €CIIU OJHO U3 BEILECTB UMEET IIPUMECH.

XUMHUSA U )KU3Hb



Pone xuMum B 0OecriedeHUH SKOJIOTUYECKOH, SHEPreTHYECKON U MUIIEeBOI 0€30MacHOCTH, pa3BUTHH
MeauUuHbL. [[oHATHE 0 HayYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenus 00 OOIMMX HAYYHBIX MPUHIUIIAX IPOMBIIUIEHHOTO MOJYYEeHUs BXKHEHIIINX BEILIECTB.

UYenoBek B MUpeE BEUIECTB U MAaTEPUATIOB: BaXKHEHIIINE CTPOUTEIBbHBIE MAaTEpUabl, KOHCTPYKLIMOHHBIE
MaTepuaibl, Kpacky, CTEKIJIO0, KEpaMHKa, MaTepuabl Ul 3JEKTPOHUKH, HAHOMATEpUalbl, OpraHUUECKUE U
MUHEpaJbHbIE YI00peHusl.

XuMHS M 30pOBbE YEIOBEKA: IpaBWJIa MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IpEnaparoB, IpaBHiIa
0€301acHOT0 UCIOIb30BAHUS MPENapaToB OBITOBOM XUMUU B TOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzarus MexXnpeIMETHBIX CBS3€H MU M3Y4YeHUU OOIIel W HeopraHudeckod xuMuu B 11 kiacce
OCYILIECTBIISIETCSI YEPE3 MCIOIb30BAaHUE KaK OOILMX €CTECTBEHHO-HAYYHbBIX IOHSTUM, TaKk WM IOHATHH,
SIBJISIFOLMXCS] CACTEMHBIMM JIJIs1 OT/I€IIbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHbIH (paKkT, TMIOTE3a, 3aKOH, TEOPHUS, aHAJIHU3, CHHTES,
KJaccupuKalus, NepuoAUYHOCTb, HAOIIOJCHIE, IKCIIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHUE, SIBJICHUE.

@dusuka: MaTepus, OJHEpPIrus, Macca, aToM, O3JEKTPOH, IIPOTOH, HEWTPOH, MOH, H30TOIl,
PaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKU YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE
BEIIECTBA, (pU3MUECKUe BETMUMHBI 1 €JMHULIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: kinerka, opraHu3M, SKocUcTema, Ouocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, FOpHbIE TOPOIbI, ITOJIE3HBIE HCKOMAEMbIE, TOTLIINBO, PECYPCHI.

TexHosorus: XuMu4ecKass IPOMBIIUIEHHOCTb, METAJUIypIrus, IPOU3BOJCTBO CTPOUTEIbHBIX
MaTEpUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, IHINEBAs IMPOMBIILIEHHOCTh, (hapMmareBTHUecKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHMX IpPENaparoB, IPOU3BOJCTBO KOHCTPYKLIMOHHBIX
MaTepualoB, JIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

Or'oC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMHKCS TPOrpamMm
cpenHero oomiero oopa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM). HayuyHo-MeTonn4yeckoit
OCHOBOH JUTs pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IIPOTPAMM CpEIHETo 00MIero 00pa3oBaHHs
SBIIIETCSI CUCTEMHO-/1€ATEeIbHOCTHBIN MOAXO/I.

B cooTtBeTcTBHHM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBLIX PE3YJIbTATOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpeIHEro oOImero o0pa3oBaHUs BBIJACIEHBI CIEAYIONINE
COCTABIISIOIIHE:

OCO3HaHHWE OOYYaAIOUIUMHCS POCCHMCKOW Tpa)¥JIaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPE/IEIICHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHHIO;

[eJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TpaauIuii 0a30BOI HAYKU XUMHUH,

TOTOBHOCTh M CITOCOOHOCTh OOYYaroIIMXCsS PYKOBOJCTBOBATHCS B CBOCH JEATCIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIIOCTHON CUCTEME XUMHYECKOT0 00pa3oBaHMUS;

HAJIMYUEC TIPaBOCO3HAHUA SKOJIOTHYECKON KYJIBTYPBI " CIIOCOOHOCTH CTaBUTH e u CTpOUTH
KU3HEHHBIC TUTAHBI.

JIn4HOCTHEIE PE3YIbTATEI OCBOCHUA IPEAMCETA «XUMUSI» JOCTUTAaOTCA B CIAUHCTBC yqe6H0171 u
BOCIIUTATENHHONW NIEATEIHbHOCTH B COOTBETCTBHHM C TYMAHHCTHUYECKHMH, COIIMOKYJIBTYPHBIMH, JTYXOBHO-
HPAaBCTBCHHBIMHU LECHHOCTAMU U HACATTaMH pOCCHﬁCKOFO rpax1aHCKOro O6HIGCTB3, IIPHUHATBEIMU B O6HleCTBe
HOpPMaMH W TpaBWJIAMHU TIOBENEHUS, CMOCOOCTBYIOIIMMH TpOIlecCaM CaMOMO3HAHMS, CaMOPa3BUTHS H
HPAaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU O6y’~IaIOHII/IXC5[.



JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS MpeaMeTa «XHUMHs» OTpaxaroT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENbHON U NMPAKTUYECKOW NEATEIbHOCTH OOYYaIOIIMXCS MO peaju3aluy MPUHATHIX B 0O0ILECTBE
LIEHHOCTEH, B TOM YHKCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB M 00S3aHHOCTEH, YBOKEHUS K 3aKOHY H
MIPaBONOPAJIKY;

MPEACTABJICHUS O COIMATIBHBIX HOPMaxX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW NIEATEIHHOCTH MPHU CO3/IaHUU Y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBIMOJHCHUN XUMUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HaMEPEHHMs], JIOTUKY U apryMEHThl APYruX Mpu
aHaJIM3€e Pa3IUYHBIX BUJOB YUCOHOU IEATETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HaCJIEIUI0 OT€YECTBEHHON XUMUU;

YBaKEHHMsI K MPOLIECCY TBOpPUYECTBA B OOJACTH TEOPUM U MPAKTUUYECKOIO MPUMEHEHHS] XUMUH,
OCO3HAaHUs TOTO, YTO JOCTIDKEHUS HAYKH €CTh Pe3ylbTaT IJTUTEIbHBIX HAOIIOACHHA, KPOMOTIUBBIX
SKCIEPUMEHTAIIbHBIX [IOUCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U IPAKTHKOB;

WHTEpeca W IO3HABATEIHHBIX MOTHBOB B TOJYUYECHHUU W IMOCICAYIOMEM aHaimu3e WHGOpMAIUU O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTI'0 CO3HAHUS, STUUECKOTO IOBE/ICHMUS;

CIIOCOOHOCTH OIICHWBAaTh CUTYallMH, CBSI3aHHBIC C XUMHUYCCKHUMH SIBJICHUSMH, W T[PUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHILEH C MO3UIMNA HPABCTBEHHBIX U
MIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MOCTYIKOB;

4) hopMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOro M 0e30macHoro obpasa KU3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 37I0POBBIO;

coOnrofieHus mpaBuil Oe30MacHOro oOpallleHus: ¢ BellecTBaMH B OBITY, IMOBCEAHEBHOW >KM3HU U B
TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUS I[IEHHOCTH TMpaBWJI HMHIWBUIYaIbHOTO M KOJUIGKTMBHOTO O€30MAacHOTO MOBEACHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEACTBUNA M HENMPUSTHUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHHS aIKOToJisd, HAPKOTUKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHONW KOMITETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIBCKON IESATEIHLHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX IEATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUHM MPAKTUUECKHUX 3a7ad COIMAILHON HAIpaBICHHOCTH (B
pamMKax CBOEro Kiiacca, IIKOJbI);

WHTEpeca K MPaKTHUYECKOMY HM3YUYECHHIO Mpodeccuil pa3jauvHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS PEMETHBIX 3HAaHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOIIM TPy/Ja U pe3yJibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpPHHM OOpa3oBaHMs, OymyIIe
npodeccuu W pealn3alui COOCTBEHHBIX IKU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

AKOJIOTHUYECKHU 11e71ecO00pa3HOro OTHOMIEHUSI K MPHUPOJIe, KaK HCTOYHHUKY CYIIECTBOBAHUS >KM3HU HA
3emie;

MMOHUMAHUS TJI00ATLHOTO XapaKTepa YKOJIOTHUUYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHME TPUPOJTHON U COLIMAIBHOMN CpeJIbl;

OCO3HAaHUs HEOOXOJUMOCTH HCIHONIB30BAHUS JOCTHKCHHA XUMHUHU JJs pEUICHUS BOIMPOCOB
PaIrMoOHAIBLHOTO TPUPOIOTIOIH30BAHNS,



AKTUBHOI'O HENPUATUSA JEHCTBHUM, INPUHOCALIUX BpEI OKPYKAOLICH IPUPOJHOM cpele, yMEHUs
IIPOTHO3UPOBATh HEOJIATONPUATHBIE 3KOJOTMUYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JACHCTBUM H
IIPEIOTBPALATH UX;

HaJIM4Us Pa3BUTOIO SKOJOTMYECKOIO MBIIIJICHHS, YKOJIOTUYECKONW KYNBTYpBI, OIBITA AEATEIbHOCTU
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHHUs PYKOBOJCTBOBATHCS UMM B IIO3HABATEIBHON, KOMMYHUKATUBHON
U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTU ¥ YMEHUS aKTUBHO IIPOTUBOCTOATH UIEOIOTHU XeMO(poOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
OOIIECTBEHHOH MPaKTHKH;

MOHMMAaHMsl CHelU(PUKY XMMHUU KaK HayKd, OCO3HaHUS €€ posid B (POPMHPOBAHUU PALMOHAIBHOTO
HAay4YyHOTO0 MBIIUIEHUS, CO3JaHUU LIEJIOCTHOIO IpPEACTaBIEHUS 00 OKpY)KAIOIIEM MHUpE Kak O €AMHCTBE
IPUPOJBl U YEIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHHU IpOoO0JieM COXPaHEHHs
IIPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B O0COOOH 3HAUYUMOCTHM XUMHMU JJIsi COBPEMEHHOM IMBWIM3ALMM: B e
I'YMaHHCTHYECKOM HampaBJICHHOCTH M BaKHOW POJIM B CO3/aHUHM HOBOW 0a3bl MaTepuUalibHON KYyIbTYpHI,
peleHNH TJI00aJIbHBIX IMPOOJEM yCTOMYMBOIO pPa3BUTHS YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
MUIIEBOM M SKOJIOTUYECKON Oe30MacHOCTH, B Pa3sBUTHH MEIUIMHBI, 0OECIIEYCHUN YCIOBHH YCIEIIHOTO
TPYZAa U 3KOJOIMYECKH KOM(MOPTHOM JKU3HU KaXKJI0T0 4jieHa 0011eCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTHU: IOHMMAaHHUsS CYIIHOCTH METOJOB IO3HAHUS, HUCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh IMOJydaeMble 3HAHUA JUISl aHaIU3a U OOBSCHEHHUS
SBJIGHUN OKpPY)KAIOIIEr0o MHUpa M HPOUCXOASIIMX B HEM HM3MEHEHWH, yMEHHUs JAelaTh OOOCHOBAaHHBIE
3aKJIIOYEHHs HAa OCHOBE HAyyHBIX (PAKTOB M HMEIOIMXCA JaHHBIX C LEJBI0 IMOJYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XHWMHUYECKHWE 3HAaHUS Ui pelleHus mnpobieM B
pealIbHbIX KU3HEHHBIX CUTYaIUX;

MHTEpECca K NO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO, K AKTHUBHOMY
MIOJTyYEHHIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOTO IpeaMeTa «XUMHUs» Ha YPOBHE CPEHET0 OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIe AN (GOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIHUILIMHAPHBIE
(MexmpenMeTHbIe) OOIeHAayYHbIE TOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpPA H
cnenu(uKy METOJOB MO3HAHUS, HUCIOJb3YEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, dHEPTHUS,
SIBJICHHE, TPOIIECC, CUCTEMa, HAY4YHBIM (DAKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeI0BaHKe, HaOI0IeHHE, M3MEPEHHE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCcaJbHble y4yeOHble JIeHCTBUS (IIO3HABaTElIbHbIE, KOMMYHHKAaTUBHBIE, PpETYJISTHUBHBIE),
obecnieunBaromue ¢GopMupoBaHue (YHKIIMOHAJIBHOW TPAMOTHOCTH U  COLMAIbHOW KOMIETEHIIUU
0o0yJaronuxcs;

CIIOCOOHOCTh OOYYarOIMIMXCs MCIOIB30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE
3HAHUA U YHHUBEpCAJIbHbIE YueOHble TEHCTBUS B IO3HABATENbHOM U COLIMAIbHOM MTPaKTHKE.

MertanpeaMeTHbple  pe3yNbTaThl  OTPaXArOT  OBNAJCHHE  YHUBEPCAIBHBIMH  Y4eOHBIMH
IMO3HaBaTCJIbHBIMHU, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA ﬂGﬁCTBI/IfIMH.

OBi1aieHne YHHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 0a3oBbIe JIOTMUYECKHUE IeHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBAThH U aKTyaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBAaTh;

OMPECACIIATh LEIHU OCATCIBHOCTH, 3aaBas IMApaMETPbl U KPUTCPUU HUX ITOCTHIKCHHA, COOTHOCHUTH
PE3yNbTaThI JEATENBHOCTH C TOCTABICHHBIMHU LIEJISIMH;
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HCIOJIb30BaTh IIPU OCBOCHMM 3HAHMM NMPHUEMBI JIOTMUECKOTO MBILUIEHHUS — BBIAEIATh XapaKTEpHbIE
NPU3HAKY TMOHATUI M yCTaHABIMBaThb MX B3aUMOCBS3b, HMCIIOJIB30BaThb COOTBETCTBYIOIIME MOHATHS Ui
OOBSICHEHUS OT/ACbHBIX (PAaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS Y KPUTEPUH JUIsl KJIAaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHAaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSMY;

CTPOUTBH JIOTHUECKUE PACCYXKACHUS (MHAYKTHBHBIC, JEAYKTUBHBIE, I10 aHAJOTHH), BBIIBIAThH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBACMBIX SIBJICHUSAX, (DOPMYITHPOBATH BBIBOABI M 3aKIIFOYCHHUS;

IPUMEHATh B IIpOLECCE MO3HAHMS, UCHOJIb3yEMble B XMMUU CHUMBOJHMYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3oBhIBaTh MOJENIbHBIC MPEICTABICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3JEMEHTa, XUMHYecKas
¢dbopmyna, ypaBHEHHE XUMHUYECKOM peakluu — IpU PELICHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX
3a/a4, NPUMEHATh Ha3BaHHbIE MOJIEIbHBIE IPEACTABICHUS Ul BBISABICHUS XapaKTEPHbIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUA:

BJIaJIeTh OCHOBAMH METOJIOB HayYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIMIA;

(dbopMyIHMpOBaTh IETH MU 3a7aYdl HCCIEIOBAHUS, WCIOJIB30BATH IOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMyJIHPOBaHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA [T0O3HAHUS U OCHOBBI JUI (POPMUPOBAHUS TUIIOTE3bI
I10 MPOBEPKE MMPaBUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BJIaJIeTh HaBbIKAMHM CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U MIPOBEACHUS YUYEHUUYECKHX SKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 3a XOAOM IIPOILECCa, CaMOCTOSATENBHO IPOTHO3UPOBATH €r0
pe3yabTar, (GopMylupoBaTh OO0OOLIEHMS U BBIBOJbI OTHOCHTEIBHO JOCTOBEPHOCTH PpE3yJIbTAaTOB
MCCIIEIOBAHMSI, COCTABIIATH 0OOCHOBAHHBINA OTYET O MPOAETAaHHOM padoTe;

IpUOOpeTaTh ONBIT YYEHUYECKOH HCCIIeOBATENbCKOM M TNPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY TIOMCKY METOAOB pEIICHUS MPAaKTHYECKHX 3ajad,
IIPUMEHEHHIO Pa3IMYHbIX METOJ0B IIO3HAHUS.

3) padora ¢ nunopmanmeii:

OpPUEHTUPOBATbCSI B Pa3IMYHBIX MCTOYHMKAX MH(OpManuu (HaydyHO-NIOMYJIsIpHAs JIMTepaTypa
XHUMHAYECKOTO CO/ICpPIKaHUsl, CIpaBOYHBIE TOcoOus, pecypchl MHTepHeTa), aHATU3UPOBaTh HWHGOPMAIIHIO
pasNuyHbBIX BUAOB U (GOPM  MPEICTABICHHs, KPUTUYECKM OLEHUBaThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(GbopMyIMpOBaTH 3alpPOChl U MPUMEHATHh Pa3IMYHbIE METOJbl NMPH MOUCKE M 0TOOpe MH(popMaluy,
HE0OXO0IMMOM sl BHIITOJIHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO THUIIa,

PUOOPETaTh OMBIT UCHOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHMaJIbHYIO (OpMY NpejacTaBieHus MH(opManuu (cxemsl, rpaduku,
yarpammbl, TaOJIHUIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3BbIK B KayeCcTBE CPEJCTBa Npu paboTe ¢ XUMHUYECKOW HHpopmauuei:
NPUMEHSTh MEXIpeaAMeTHble ((u3Mueckue U MaTreMaTH4YeCKHe) 3HaKd U CHUMBOJIBI, (QOpPMYJIbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIIHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3a/laBaTh BOIPOCHl [0 CYHIECTBY O0OCYXJaeMoil TeMbl B XOJ€ JAuajora W/WiH JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM MPEJIOKEHHUS] OTHOCUTEIHHO BBIMOJIHEHUS MPEAI0KEHHOM
3aJ1auy;

BBICTYNIaTh C IPE3EHTAlMENl  pe3yNbTaTOB  IO3HABATEJIBHOM  EATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKON paboThI 10 UCCIIEAOBAHUIO CBOMCTB M3yyaeMbIX BEILECTB, pealn3aluy y4eOHOrO MPOEKTa U
(GbopMynpoBaTh BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHBIX HUCCIIEIOBAaHUI MyTEM COIVIACOBAHUS MO3HUIIMNA B
xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBIISATh CBOIO IIO3HABATENIBHYIO JEATEIBHOCTD, ONpEAEss €€
LeMM U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH IpeaaraeMblii aJirOpuTM
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JeWCTBUI TpU BBIMOJHEHUH Y4Y€OHBIX M HCCIEIOBATENbCKUX 3aj]ad, BeIOMpaTh Haubonee 3(pQeKTUBHBIHN
CIIOCO0 MX peIIeHHs ¢ Y4ETOM MOTYYEHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIHIX;
OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JIEATEIILHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XMMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTD IPEJCTABICHUNA O XUMHUYECKOM COCTABIAIONIEH €CTECTBEHHO-HAyYHOH KapTHHBI
MUpAa, POJIM XUMHUH B MIO3HAHUH SBJICHUN IPUPOBI, B (POPMUPOBAHUH MBIIUICHHUS U KYJIbTYpBl JUYHOCTH, €&
(GYHKLIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl pPELIeHUs NPaKTHUECKUX 337ad U SKOJIOTMYECKU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3710POBBIO U IPUPOTHON CPEAE;

BIQJICHUE CUCTEMOM XMMMUYECKHX 3HAHMM, KOTOpas BKIIOYACT: OCHOBOIIOJIAralOIIMe IOHATHUS
(XMMHYECKHII ~ JJIIEMEHT,  aToM, DJJEKTPOHHas  00OJOYKa  aToMa,  MOJIEKYyJa,  BaJEHTHOCTb,
3JIEKTPOOTPHULIATEIbHOCT, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas M COKpalEHHas),
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA OOBEM, YriIepoaHbId CKeleT, (PyHKUMOHAIbHAs TPYINIa, paguKal,
U30MEpPHsI, U30MEPBI, TOMOJIOTMUECKUN psALl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOX M a30TCOIEpIKalIHe
COEIUHEHUSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPUU U
3aKOHBI (T€OopHs CTpPOECHUsl opraHuyeckux Bemects A. M. byriepoBa, 3aK0OH COXpaHEHUsS] MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JIEKallle B OCHOBE
MOHUMAaHMsI IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUH, (aKTOJIOIMUECKHE CBEJECHUS O CBOICTBAX,
COCTaBe, MOJYYCHHH W OE30MaCHOM HCIIOJIIb30BAaHUH BAXXHEHIINX OPraHUYECKHX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC TPHU3HAKU TOHATHH, YCTaHABIMBAaTh MX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE TOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALICHUN
OPraHNYeCKUX COCIMHECHUN;

C(OPMHPOBAHHOCTh ~ YMEHHM  HCHOJB30BATH XHMMHYECKYI0 CHMBOJIMKY JUI  COCTaBJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (QOpPMYyNI OpPraHUYECKHX BEUIECTB H
YPAaBHEHUN XUMHYECKMX PpEaKLIMH, W3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB JUIA
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAMIEKHOCTh M3YUEHHBIX OPraHMYECKHX BEIIECTB
[0 UX COCTaBY U CTPOECHHIO K OMNPENCIEHHOMY KiacCy/TpymIe coeIuHeHUI (yriieBoJOpO/ibl, KUCIOPOI U
a30TcoJiepKalllue COEAMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHs), JaBaTb MM Ha3BaHHUA IO
cucremarndeckoir HomeHkiarype (IUPAC), a Takke NpUBOAWUTH TPUBHAIBHBIE HA3BaHUS OTACIHHBIX
OpPraHUYECKUX BEIECTB (3TUJIEH, IPOMUIIEH, alleTHIIeH, STUICHIJIMKOJIb, IIIUIEpUH, (peHo, popManbaerus,
alleTanbpJeru],, MypaBbHHas KHUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEAPUHOBAas KHCIOTA,
TJII0K03a, PPYKTO3a, KpaxMaJl, LeJI103a, MIULIUH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpPEAEATh BUIbl XUMUYECKOW CBSI3M B OPraHMYECKHUX COEIMHEHUSX
(omMHapHbIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIO0XKEHUS TEOPHUH CTPOCHUS OpraHN4eCcKuX BemecTB A. M.
BytnepoBa a5 00bsICHEHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHS
MaccChl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UUYECKHE U XHMHUYECKHE
CBOMCTBAa TUIHMYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
NpoNuieH, aneTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH307, METaHOJ, 3TAaHOJ, 3TUJIECHTIUKOIIb,
TIIMLEpPUH, (EHOJ, aleTaableru]l, MypaBbUHAs M YKCYCHas KHCIOTBHI, TJIIOKO3a, Kpaxmall, LeJUIi0JI03a,
aMMHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBAaTh T'€HETHYECKYI0 CBS3b MEXJAY HUMH YpaBHEHHUSIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHI C NCMOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepH30BaTh HCTOYHUKU YIJIEBOJAOPOAHOTO ChIpbA (HE(TB,
MPUPOJIHBIH ra3, yrojs), ClIOCOObI UX NMEePepadOTKH U MPAKTUUYECKOE IPUMEHEHNE MPOAYKTOB epepaboTKu;
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cOpPMUPOBAHHOCTh YMEHUI MPOBOANUTH BBIYHCIICHUS 110 XMMUYECKHM YPaBHEHUSIM (Macchbl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM NMPOIYKTa PEaKIUH MO W3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJTHOTO M3 UCXOHBIX BEUIECTB WIH IPOJYKTOB PEAKIIIH);

c(OPMHPOBAHHOCTh YMECHHI BJIAJICTh CHCTEMON 3HAHWH 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHWS,
UCIIOJIb3YEMBIX B XUMHHU TIPU HM3YYCHHH BCIICCTB M XMMHUYECKUX SIBJICHUI (HAaOJIOJCHUE, HU3MEpPEHHE,
AKCHEPUMEHT, MOJICITMPOBAHHUE), MCIIOJIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JUIS IPUHSATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U MX MPUMCHCHUEM;

C(OPMHPOBAHHOCTh YMEHHI COOJIOJATh TIpaBWJIa IOJIB30BaHUS XUMHYECKOW TIOCYIOH U
nabopaTopHBIM 000pyZOBaHHWEM, a TakKe MpaBuia OOpaIlIeHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITOTHEHUIO JTA00PATOPHBIX XUMHYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBIOJIHITH XMMUYECKUH 3KCIIEPUMEHT (TpEBpaILCHHs
OpPraHUYECKUX BEIIECTB MPH HATPEBaHUH, MOJYYCHHE STHIICHA M M3YYCHHE €ro CBOWCTB, KAYECTBCHHBIC
peaKIMy OpPraHMYECKUX BEIIECTB, JIEHATypalus OCNKOB IMpH HAarpeBaHUM, I[BETHHIC PEaKIUH OEJIKOB) B
COOTBETCTBUM C MpaBHJIAMH TEXHUKH O€30IaCHOCTH TPU OOpAIllEeHUH C BEUIECTBAMU M J1a00OPATOPHBIM
000pyZIOBaHUEM, MPEACTABIATh PE3YNIbTAaThl XMMUYECKOTO HSKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHMA
COOTBETCTBYIOIINX Peakuil 1 (hOPMYIHPOBATh BHIBOBI HA OCHOBE ATHX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XUMUYECKYI0 WH(POPMALHIO, MTOTYyIaeMYIO
U3 Pa3HBIX UCTOYHUKOB (CPEJCTBa MAacCCOBOM MH(pOpManuu, IHTepHET u Jpyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MpPaBHUIa JKOJOTMYECKH I1eJIeCO00pa3HOro MOBEICHHS B
OBITY ¥ TPYJIOBOH JICATEIBHOCTU B LIEJISX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOIICH MPUPOIHOM CPEIIbI,
OCO3HABAaTh OMACHOCTh BO3JCHCTBHS Ha J>XHMBBIC OPTaHU3MBI OINPEICIEHHBIX OPraHWYECKHX BEIIECTB,
noHuMasi cMbich nokaszarens [1IK, mosicHaTh Ha nmpuMepax CrocoObl YMEHBIICHUS M MPEIOTBPALICHHUS UX
BPETHOTO BO3ACUCTBUS Ha OPTaHU3M UEIOBEKA;

UIsE 00YYaIONIMXCSl C OrPAaHHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI: YMCHHUE NPUMEHSTHh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/aX [MO3HAHHSI BEIECTB U XUMUYCCKUX SBIICHHIA;

IUISL CJICTIBIX M CIIA0OBHIANIMX OOYYarOIIUXCS: YMEHUE HCIIOJIb30BaTh PElbe(HO-TOUCUHYIO CHCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(OPMHPOBAHHOCTD MPEICTABICHUI: 0 XUMUYECKON COCTABIIAIOIIENH €CTECTBEHHO-HAyYHOU KapTUHBI
MUpa, POJIM XUMUHU B ITO3HAHUU SIBJICHUM NPUPOABI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYphl JUYHOCTH, €€
(YHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl pelIeHHs NPAaKTUYECKUX 3ajad U 3KOJIOTHYECKH
00OCHOBAHHOI'O OTHOILEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPEAE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolue IOHATUSA
(XMMHUYECKHUIl DIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJA, MOJb,
MOJISIpHBI  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEMEHb OKHUCIEHHs, XMMHUYEcKas CBA3b
(xoBaJIeHTHasi, MOHHAs, METaJUIn4yecKasi, BOJOPOJAHAsA), KpPHUCTAJUIMYECKas PEeHIETKa, TUIbl XUMHYECKHX
peakuuii, pacTBOpP, OJIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIIEKTPOJIUTUYECKAs JUCCOLMALUSA, OKHUCIIHUTEIb,
BOCCTAaHOBHUTENb, CKOPOCTh XMMHUYECKON pPEaKIMM, XMMHYECKOE PaBHOBECHE); TEOPUM U 3aKOHBI (T€opHus
JNIEKTPOJUTUYECKON aucconuanny, nepuogudeckuil 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHHUS MacChbl
BEIIECTB, 3aKOH COXPAHEHUS M TPEBpAIllEHUs SHEPrUu NpPU XUMHUYECKHUX PEaKIUiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMS, JIEXKAIIME B OCHOBE [IOHUMAaHU IPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SIBIEHUH, (DaKTOJOTMYECKHE CBEJEHHUS O CBOMCTBaX, COCTaBe, MOIYYEHHH U
0€301aCHOM HCII0JIb30BAaHUH BAXHEUIITNX HEOPraHMUECKUX BEIIECTB B OBITY M MPAKTHUECKOHN NeATETLHOCTH
YEII0BEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepPHbIC TPHU3HAKU TOHITUH, YCTaHABIMBAaTh UX
B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS NPHU ONMCAHWHA HEOPTaHWYECKUX BEIIECTB M MX
[IPEBPAILICHHU;

c(OPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBlieHUS (opMyll
BEIIECTB M YPaBHEHUH XMMHUYECKUX peakiuii, cucremarniyeckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
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Ha3BaHUs OTACJIbHBIX HEOPraHUYECKUX BELIECTB (yrapHbIil ra3, yrileKUCibli ra3, aMMHUakK, raiéHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/Ia, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh U CTENIEHh OKHCICHUSI XUMUYECKUX SJIEMEHTOB
B COCIMHEHHUSAX DPA3JIIMYHOIO COCTaBa, BHJ XUMHYECKOW CBS3M (KOBaJleHTHas, MOHHAs, MeTaJUIMuecKas,
BOJIOPOAHAs) B COCAMHEHUSX, THUIN KPUCTAUIMUYECKOM pEIETKH KOHKPETHOTO BelllecTBa (aToMHas,
MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX pPAcTBOpPaxX HEOPTaHUYECKUX
COCIUHCHHUIL,

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHMYECKUX BEIIECTB IO HX
COCTaBy K ONPEISIEHHOMY KJIAacCy/TpyNIe COCIWHEHUHN (IPOCThIC BEIIECTBA — METAUIBI U HEMETaJlIbI,
OKCH/JIbI, OCHOBAaHHUSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHM pPACKpBIBATh CMBICT Tepuoamueckoro 3akona J[. M. MeHneneeBa u
J€MOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOLTYI0, 00bSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

cOPMUPOBAHHOCTh YMEHHM XapaKTEpPHU30BaTh JIEKTPOHHOE CTPOSCHUE aTOMOB XHWMHUYECKUX
aneMeHTOoB 1-4 mnepuonoB Ilepuogmyeckoil cucrembl xumuueckux a3yemeHTtoB JI. WM. Menneneena,
UCTOJB3ysl TOHATHS «S-, P-, O-3J€KTPOHHBIC OPOUTAINY», «IHEPreTUUYCCKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHMUYECKHX AJIEMEHTOB M UX COCIUMHEHHUH IO MEepUOoJaM U Ipylniam
[Iepnonnueckoi cucreMsl XuMU4ecKux 31eMeHToB /1. 1. Menneneena;

cOpPMUPOBAHHOCTh YMEHHUN XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, OATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKITY
HEOPraHUYECKMMH BEIIECTBAMU C IOMOIIBIO YPABHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMUYCCKUE PEAKIMH 110 PA3IMYHBIM MPU3HAKAM
(4ucity ¥ cocTaBy pearupyroulux BeIIecTB, TEII0BOMY 3P PeKTy peakiiuu, U3MEHEHHIO CTEeTIeHEH OKHCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBISATh YPAaBHEHMSI PEAKUUN pa3NUYHbIX THUIIOB, TOJHBIE U
COKpalIEHHbIC YPABHCHHS PEAKIIMI HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIMH UIAYT
710 KOHIIa;

c(OPMUPOBAHHOCTh YMEHUW MPOBOAWTH PEAKIHUH, MOATBEPKIAIONINE KadeCTBCHHBIH COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABAThH OINBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MTOCPEJICTBOM COCTAaBJICHUS AIEKTPOHHOTO OajaHca 3TUX PeaKIlnii;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIIUU OT Pa3TUUYHBIX
(akTOpOB; XapakTep CMEIIEHUS XWMHUYECKOTO0 PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCUCTBUS
(mpunnun Jle Hlatense);

c(hOPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIekKAIIHMe B OCHOBE
MIPOMBIIIIJICHHOTO TOJYYEHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a TakKe CPOPMUPOBAHHOCTH MPEACTABICHUI 00
00IIMX HAYYHBIX MPUHITUAIIAX U YKOJIOTHUYECKUX MPOOIeMax XMMHUYECKOTO TIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS C UCIOJIb30BAHUEM IMOHATHS «MaccoBas OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XMUMHYECKUX PEAKIUSIX, MAacChl BEUIECTBA WU
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OIHOTO U3 yYACTBYIOIIMX B
peakIMy BeIIeCTB, TEIUIOBOro 3¢ @deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIECTB,
MIPEBPAIICHUS U COXPAaHEHUsI SHEPTUH;

chOpMHUPOBAHHOCTh YMEHUM COONIIOAATh TIPaBWJIA TIOJIB30BAHHMS XHMHYECKOW TMOCYyAOW U
nabopaTopHbEIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBHIMONHITH XUMHUYECKUN IKCIEPUMEHT (pa3ioKeHHe
MepOKCHJIa BOJIOPO/Ia B MPUCYTCTBUM KaTajlu3aTopa, OMpPE/IeIeHUE CPelbl pacCTBOPOB BELIECTB C OMOIIBIO
YHHUBEPCATHHOTO UHUKATOPA, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHUYECKON PEAKIIUH, PeaKIINH
MOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEAKIIMU Ha CYb(haT-, KapOOHAT- M XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHWS,
pelIeHne SKCIepUMEHTaIbHBIX 3a/1a4 o TeMaM «Metamisl» 1 «Hemeranb») B COOTBETCTBUU C PABUIAMHU
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BelleCTBaMHU U JabOpaTOpHBIM 000pyAOBaHUEM, IIPEACTABIATH
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pe3yNbTaThl XUMHYECKOTO 3KCIIEpUMEHTa B ()OpME 3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX DPEaKIHUid U
(bOopMyYITHPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUI KPUTHYECCKU aHAJTM3HPOBATh XMMUYECKYIO WH(POPMAIHIO, MOTYIaeMYFO
U3 Pa3HBIX UCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIUHU, IHTEpHET U IPYTHX);

c(hOPMUPOBAHHOCTh YMEHHI COOIONATh MpaBUiIa DKOJOTHUYECKU IIENIECOOOpPA3HOTO IOBEIACHHS B
OBITY ¥ TPYJIOBOH JICATEIBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOIICH MPUPOTHOM CPEIIbI,
OCO3HaBaTh ONACHOCTb BO3JCHCTBUS HA JKMBBIC OPraHM3MbI ONPEICIEHHBIX BELICCTB, MOHUMAs CMBICI
nokazarens [IJIK, moscHsATP Ha mpuMepax CrocOObl YMEHBIIEHHS M MPEJOTBPALICHHS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

UIsE 00YYaIONIMXCSl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS: YMEHHE MPHMEHSTh 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX [MO3HAHHS BEIECTB U XUMUYCCKUX SBIICHHIA;

IUISL CJICTIBIX M CTIA00BHIANIMX OOYYarOIIUXCS: YMEHUE HCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiist i 3anucu XUMUYECKUX (OPMYIL.
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TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB ©u  TeM (mudpoBsbie)
Ne ni/mm
NMPOrpaMMblI Bcero KO;TPO'HLHHe HpﬁaKaneckne o0pa3oBaTejIbHbIE
padoThI padoThI pecypeI
Pa3znea 1. Teopernueckue 0CHOBbI OPraHUYECKOM XUMUM
IIpenmer opranuveckor xumuu. Teopus
11 CTPOCHHSI OPTaHMYECKHX COeIMHEHHH A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yIriIeBOJOPOIbI: AIKCHBI, 5 1
' aJIKaJUCHBI, aJIKMHEI
2.3 ApomMaTudecKkue yriieBoAaopOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJIOB U 3 1
' uX nepepadoTka
Hroro no paznery 13
Paznen 3. Kuciopoacoaepsxamme opranndecKue coenHeHust
3.1 Cnuptsl. @eHon 3
3 Anpaeruasl.  KapOoHOBBIE  KHUCIIOTHI. 7 1
' CrnosxHble 3¢upsl
3.3 YrireBos! 3 1
Wroro no paznery 13
Pa3neua 4. Azorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro o pazneny 3
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Pa3znea S. BbicokoMoJIeKYJIIPHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBanue pa3nesioB M TeM (undposbie)
Ne ni/m IporpaMmbl Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATETBHBIE
padoTbI padoThbI pecypei
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
Crtpoenue aromoB. [leprnonuyeckuii 3akoH
11 u llepuognueckas cucremMa XUMHUECKHUX 3
sneMenToB /. 1. MenneneeBa
19 Ctpoenue  BemiectBa.  MHorooOpasue 4
' BEIIECTB
1.3 XVMHYECKUE pPEeaKINU 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprannyeckasi Xumust
2.1 Merannsl 6 1
2.2 Hemerannsl 9 1 1
23 CBs3b HEOPraHMYECKUX M OPTaHMYECKHUX 5
' BELIECTB
Hroro no pasneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus v )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara uppossIe
n/n Tewa ypoka Bcero KO;TPO'HLHHe HpﬁaKTI/I‘IGCKI/Ie fIISyHEHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoThbI pecypebi
1 [IpenmMer  OopraHM4eckod  XUMUH, eé 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus CTPOEHUS OpraHUYECKUX
2 coenquHeHuil A. M. bytnepoBa, e€ ocHoBHble 1
MOJIOKEHUS
[IpencraBnenue 0 KiaccupuKanuu
3 opranvueckux  BemectB. HomeHkiarypa 1
(cucremaTHyueckas) U TPUBUAIbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB
4 AJKaHbI: COCTaB u CTpOEHUE, 1
TOMOJIOTUYECKHH Al
5 Meran 51 JTaH — MPOCTEUIIINE 1
MPEJICTaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTuneH W OponWiIeH —  IpocTeiimue 1
MPEJICTaBUTENIN ATKEHOB
8 [Ipaktuueckas pabora Ne 1. «llomyuenue 1 1
STWJIEHA U U3YYEHUE €TO CBOMCTBY
ATKagueHBl. byranuen-1,3 51
9 MeTmnoyTaaues-1,3. [Tomygenne 1
CUHTETUYECKOTO KayuyyKa U PE3UHBI
AJKUHBI: COCTaB MU OCOOEHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKUWA  pAI. Anetmien — 1
MPOCTEUIINNA TPEACTABUTEND AIKUHOB
11 Brluucnenuss mo ypaBHEHHUIO XHUMHUYECKOU 1

peaKkIuu
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12

13

ApeHbl: 0eH301 W TOmMyosl. TOKCHYHOCTH
apeHoB

I'enetnyeckas CBSI3b YIJIEBOJIOPO/IOB,
MPUHAJJISKAIINX K Pa3IMYHBIM KJlaccaM

14

15

16

[lpuposHble UCTOYHHMKH  YTJIIEBOJOPOIOB:
NPUPOIHBIN ra3 U MOIyTHbIE He(TAHBIC ra3bl,
He(Th U MPOIYKTHI €€ TIepepadoTKu
[lpuposHble UCTOYHHMKH  YTJIIEBOJOPOIOB:
NPUPOIHBIH ra3 U MOIyTHIE HeTAHBIC ra3bl,
HE(PTh U POIYKTHI €€ TIepepadoTKu
Kontponbnas pabora o pazaeny
«YTIeBOIOPOIBI»

17

18

Hpe,[[eJ'ILHHC OJHOATOMHBIC CIIUPTHI:
MCTAHOJI 1 5TaHOJI. BOI{OpOHHaH CBA3b
MHoroaToMHEIS CIIMPTBL: 3TUJICHTIJIMKOJIb M
TIIMOCPUH

19

20

21

@DeHo: CTPOEHUE MOJEKYIbl, PU3NYECKUE U
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
Anpaerupl: GopMaNbIETHI U alleTalbIeT /.
AtneroH

OIHOOCHOBHBIE TpeJeibHbIe KapOOHOBBIC
KHCJIOTBI: MypaBbUHAsI U YKCYCHas

22

23

[Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

CreapuHoBass M OJIEMHOBAas KHCJIOTHI, Kak
NPEJICTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT

24

25

Mpbita Kak conM  BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiicTBIE

Cnoxuble  >(Qupsl  Kak  NPOU3BOIHBIC
KapOOHOBBIX KHUCJIOT. ['MIpONN3 CIIOKHBIX

3pHpoB

26

Kupsr: THJIPOJIU3, MIPUMEHEHUE,
Ouostoruueckasi pojb )KHpPOB

19




YrieBoas: COCTaB, Kiaccudukanus.

27 Baxueiiie — mnpeacTaBUTENnu:  IUIIOKO3a, 1
bpykTO3a, caxapo3a
28 Kpaxman u 1emnono3a Kak MpHPOIHBIC 1
MOJIMMEPbI
KonTtponbHas pabora 1o pasueny
29 «Kucnopoaconepxkaniue opranmueckue 1 1
COEIMHEHMS
30 AMMJHEBL: METUIAMMH U aHUJIUH 1
AMHUHOKHUCIOTEI KakK am(poTepHbIC
31 OpTaHHYECKUC COCITUHECHMUS, mx 1
ouojioruueckoe 3HaueHue. [lentuael
30 benku KakK MIPUPOTHBIC 1
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS
33 OCHOBHBIC ITOHATHUS _ xummn 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHOBHBIC METO/bI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COECIMHEHU. 1
[InacTmaccel, KayuyyKu, BOJIOKHA
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
[1]
JJ;_H Tema ypoxka Beero Kontpoabubie IIpakTnyeckue fllj;‘i‘el{ﬂﬂ gg[?;gzizlfeﬂbnme
padoThl padoTbl pecypebi
1 XUMHUYECKUN dJIEMEHT. ATOM. DIeKTpOoHHAas 1
KOH(UTYpaIusi aTOMOB
Ilepuonnueckuii 3akoH u Ilepuoamueckas
2 cucTeMa XHUMHYecKux dnemeHtoB J[. U 1

MenneneeBa, HUX CBSI3b C COBPEMEHHOM
TEOpUEN CTPOEHHUSI aTOMOB

20




3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XHUMUYCCKHUX 3JICMCHTOB M MX COCAWHCHHI I10
rpyImmam H MepHOIaM. 3HaueHue
MEePUOIUYECKOTO 3aKOHAa u CHCTEMBI
xumuueckux siaemeHtoB J.M. MennenceBa B
pPa3BUTUU HAYKHU

Crpoenne BeniectBa. XUMHUYECKas CBA3b, €€

BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOMN
cBs3u. BopopoaHas cBsizb

BanentnocTs. DJIEeKTPOOTPHULIATEIIBHOCT.
CreneHb OKHCJICHHS. BemecTBa
MOJIEKYJISIPHOTO 5 HEMOJIEKYJISIPHOTO
CTPOCHUS

[Tonsitue o nucnepcHbIX cucremax. MIcTuHHBIE
W KOJUIOMJHBIE pacTBOpbl. MaccoBas 101
BEILIECTBA B pACTBOPE

Knaccudukanus u HOMEHKJIaTypa
HEOPraHWYECKNX CcoeAnHeHni. ['eHeTmueckas
CBSI3b HEOPTaHMUYECKHUX BEIICCTB, PA3IHYHBIX
KJIacCOB

Knaccudukanus XuMuUUecKux peaknuid B
HEOPraHWYeCKOM ¥ OPraHMYeCKOW XUMUHU.
3aKOH COXpaHEHMs MaccChl BEIIECTB; 3aKOH
COXpAaHEHHsT M IMPEBpAIICHUS DHEPIUM IIPU
XUMUYECKHUX PEAKLUAX

10

Ckopoctp peakuuu. OOpaTHMblE pPEaAKIUU.
XUMHUYECKOE PABHOBECHE

[Ipaktuuyeckas pabora Ne 1. «Bausnue
Ppa3IMYHBIX (haxTopoB Ha CKOpOCTb
XUMHYECKON pPEaKLIMN»

11

DnekTponuTrdeckas qucconuanus. [lonstue o
BOZIOpOJHOM  ToKaszatene (PH) pactBopa.
Peakiuun  unonHoro  obmena.  ['maponu3
OpraHWYECKHUX U HEOPraHUYECKUX BEIIECTB

21




12

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEaKLIUU.
[lonsatne 00 9HEKTpoNM3E paciiiaBOB U
pacTBOPOB CoJiei

13

14

KonTponbhas pabota o pazneny
«Teopernueckrne OCHOBbI XUMHUM

Mertamibl, ux nojoxenue B Ilepronnueckoi
CUCTEME XHUMHYECKHUX syiemeHtoB J[. .
MeHnneneeBa ©W  OCOOCHHOCTH  CTPOCHUS
atomoB. OOmue (¢u3MUeckue  CBOKHCTBA
METaJIOB

15

16

17

CniaBbl METAJUIOB. DJEKTPOXUMHYECKUM P
HaIIPSKEHUN METaJNIOB

XUMHUYECKHE CBOMCTBA BaXKHCHUIIINX METAIIOB
(HaTpwid, KaJlni, KaJIbIIHH, MarHui,
AITIOMUHUI) U UX COEIMHEHUI

XUMUYECKUE CBOWCTBA Xpoma, MEIU U HUX
COCTUHEHUN

18

19

XUMHUYeCKHEe CBOMCTBA IIMHKA, Kele3a U HX
COCTUHEHUN

[Ipaktuuyeckas pabora Ne 2. "Pemenue
SKCIIEPUMEHTANBHBIX ~ 3aJady [0  TeMe
«Meramae"

20

Hewmeramnsl, ux nonoxenue B [lepuoanueckont
CUCTEME XHUMHYecKux ayemeHtoB JI. M.
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

dusnyeckue CBOICTBA HEMETAJUIOB.
AnnoTtponusi  HEMeETaUIOB  (Ha  MpuUMepe
KHUCITIOpOJ1a, cephl, hocdopa u yriaepoaa)

22

23

XUMHUECKUE CBOMCTBA TaJlOr€HOB, CEPhl U MX
COCTMHEHUN
XuMuyeckue cBoicTBa azora, ¢ocodpa U uX
COCIMHEHU N

24

XHUMHUYECKUE CBOMCTBA YIJIEPOJa, KPEMHHUS U

22




UX COCOUHEHUN

25

26

27

28

[IprMeHeHre BaKHEHIIUX HEMETAIOB U HUX
COCTUHEHUN

O000menne W cucremMardsanus 3HAHUH 110
TemMe  «Hemeramisoy. Bemucnenus 110
YpaBHEHUSAM  XHMHYECKHUX  peaKkIuid U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuueckas pabora Ne 3. «Pemenue
AKCTICPUMEHTATBHBIX 3a1a4 o TEME
"Hemetamns"y

KontponbHas pabora mo teMam «MeTalib» 1
«Hewmerammbny

29

30

HeOpI‘aHI/I‘-ICCKI/Ie U OPraHu4YCCKUC KHCIIOTHI.
HerFaHI/IquKI/Ie H OPraHUYCCKHUEC OCHOBAHUA

AmdorepHbie HEOPraHUYECKHE 51
OpraHuYeCcKHe COoeAuHEHUA. l'eHeTHueckas
CBA3b HEOPraHWYECKUX U  OpPraHUYECKUX
BEIIECTB

31

32

33
34

Ponp xumun B o0OecriedeHHUH 3KOJIOTHYECKOH,
JHEPreTUYecKod H THUIIeBOH Oe30MacHOCTH,
Pa3BUTHUU MEIUITUHBI

IIpencraBnenus 00 001X HAaYYHBIX
NPUHIUIAX  [POMBIIIJIEHHOTO  TOJYYEHHUS
BaXXKHEUIIINX BEIIECTB

UemoBek B MUPE BEIIECTB U MaTEPHAIIOB

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

23




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

24
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