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Pabouasi mporpaMMa cocTaBJ/IeHA HA OCHOBeE CJIeIYIOIIUX TOKYMEHTOB:

1. ®enepanpHoro 3akona ot 29 nekadpst 2012r. Ne273-®d3 «O6 ob6pazoBanuu B Poccuiickoi
Oeaepanumy (C UBMEHEHUSIMH).

2. ITpuka3 MunucrepctBa npocsemieHus: Poccuiickont @enepannu otl2.08.2022 Ne732 «O
BHECEHUU M3MEHEHUH B (hefiepalibHbIN TOCYIApCTBEHHBIA 00pa30BaTENbHbIN CTaHAAPT
cpenHero oo01ero oopa3zoBaHus, yTBEPKIAEHHBIN MprukazoM MUHUCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoit @enepanuu ot 17mas 2012 Ne413.

3. ®epepanbHOTO TIEpeYHS YYCOHHKOB, PEKOMCHIOBAHHBIX  (IOMYIICHHBIX) K
UCIIOJIb30BAHUIO TIPU  pealu3alldd  MMEKIIMX  TOCYJApCTBEHHYIO  aKKPEIUTALUIO
o0Opa3zoBaTelbHBIX MPOrpaMM HAudaJIbHOrO OOIIEr0, OCHOBHOTO OOIIETO, CPEAHEro OOIIEro
o0pa3oBaHUs OpraHU3alUsIMH, OCYUIECTBISIONIMMUA OOpa30BATEIbHYIO JEATEIbHOCTDY,
yTBEp)KAEHHOrO Ipukazom MuHnucrepcrBa Ilpocsemenus Poccuiickon ®Pepepauuu oT
21.09.2022.Ne  858(c u3meHeHusiMu mnpuka3 MunnpocBemeHuss Poccunm  Ne347 ot
21.05.2024).

4. Yyebnoro miana MOY Cremacckoit COII nmenu I'epost Coerckoro Coroza A.C.
['pumuna Ha 2024-2025 y4eOHbIN T0JI, yTBEPKIACHHOTO MPUKA30M JUPEKTOPA IITKOJIHI,
npuka3 Nel20 ot 02.09.2024;

5. Obpa3oBaTenbHOM mporpaMMel cpeaHero oomero odpazoBanus MOY Cremacckoit COILI
umenu ['epost Coserckoro Coroza A.C. I'pummna

6. CII 2.4. 3648- 20 «CanuTapHO- 3MHIEMHOIOTHYECKHE TPEOOBaHUS K OPraHU3aLUAM
BOCTIMTAHUS U 00y4YEHUs, OTAbIXa U 03A0POBIEHUs aAerel u moioaexun» 28.09.2020 r

7. ®enepanbHO pabouel MporpaMMbl CpeIHEro 00Iero oopazoBanus «XuMus» (0a30BbIH
ypoBeHb) st 10-11 knaccoB oOpazoBaTenbHbIX opranusamuii. Mocksa -2023 roa

8. YueOnuk Xwumus, 10 xnacc/ O.C.I'abpuensn, U.I'. Octpoymos, C.A. CnaakoB u apyrue;
non pepakuueit O.C.I'abpuensH, AkunonepHoe o0ectBo «M3natenbctBo «lIpocBemienne»
2024r



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo XUMHHM Ha ypOBHE CpEIHEro o0IIero oopa3oBaHuUsl pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoil
deneparuny, TpeOoOBaHUN K pe3yiabTaTaM OCBOCHHUSA ¢eaepanbHO 00pa3oBaTeIbHON
nporpaMMbl  cpeaHero obmiero oOpaszoBanHus (DPOII COQO), mnpencraBiIeHHBIX B
deaepalbHOM rocyaapcTBEeHHOM oOpa3oBarenbHOM cranmapre COO, ¢ yuérom Konnenmum
npernojaBaHusg y4eOHOro mpeamera «XuMHUs» B 00pa30BaTelIbHBIX OpraHU3ALMIX
Poccwuiickoii ®Deneparyn, peaqu3yrOIIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMBbI, U
OCHOBHBIX TonoxkeHni «Ctparernn pa3Butusi BocnuTanus B Poccuiickoit denepanvu Ha
nepuon 110 2025 roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MmOAX0M0B K pa3paboTKe MporpaMMbl IO XUMHUH, K OIpEAETeHUIO oOuei
CTpaTrernd OOy4YeHHs, BOCIHUTAHUS W PaA3BUTHUA OOYYAIOMIMXCS CPEICTBaMU Y4eOHOTO
npeamera «Xumus» 11 10—-11 knaccoB Ha 6a30BOM ypOBHE COCTAaBMJIM KOHUENTYaJbHbIE
nonoxxkeauss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH, CoNepKaHHs, PE3YJbTaTOB
oOy4eHus 1 TpeOOBaHUI K YPOBHIO TIOJTOTOBKH BBITYCKHHKOB.

XHUMHYECKOe 00pa3oBaHHUE, IOIYy4YaeMOE€ BBITYCKHUKAMH 001Ie00pa3oBaTeNbHOM
OpraHu3alliy, SBJIAETCS HEOThEMJIEMON YacTbhio HX 00pa3oBaHHOCTU. OHO CIIYXKHUT
3aBEPIIAOIIMM ATANlOM pPeaiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOUEBBIX
[IEHHOCTEH, NPUCYIIHUX LEJIOCTHOM CHCTEME XHMUYECKOro oOpa3oBaHUs. OTU ILIEHHOCTH
KaCaroTCs MMO3HAaHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U O0LIEH KYIbTYpbI
YelloBeKa, a TaKXKe JKOJIOrMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10pOBbIO U
npupogHOW cpene. Peannsyercs Xumudeckoe oOpa3oBaHHE OOYYarOUIUMXCA Ha YPOBHE
cpenHero o0miero oopa3oBaHusl CPeICTBAMU yueOHOIO mpeaMera «XUMHs», COAepKaHue U
NOCTPOEHUE KOTOPOrO OIpPEAeNIeHbl B MPOrpaMMe MO XUMHUH C YYETOM CHEHU(PUKH HAYKU
XUMUH, €€ 3HaU€HUs B TO3HAHUU MPUPObI U B MAaTEPUATILHOM KU3HHU OOILECTBA, & TAKKE C
y4€TOM OONIUX IeJeH W MPUHIIUMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeanero odiiero oopazoBanus B Poccuiickoit @eaepanuu.

XUMHSL Kak OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MWrpaer oco0yr pojib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3aHIUHN HOBOW 0a3bl MaTEepHaAIbHON KyJIbTyphl. OHa BHOCHUT
CBOM BKJIaJ B (OPMHUPOBAHUE PAIMOHAIILHOIO HAYYHOI'O MBIIUICHHUS, B CO3/IaHUE
LEJIOCTHOTO NPEICTABICHHS 00 OKPYXAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA,
KoTopoe (GOpMHpPYETCS B XWUMHUHM Ha OCHOBE IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa
OKPY’KaIOLIEro MUpPa, OCO3HAHUS B3aMMOCBSI3U MEXAY CTPOCHUEM BEILIECTB, X CBOWCTBAMU
¥ BO3MOKHBIMH 00JIACTSIMH TIPUMEHEHHSI.

TecHO B3aUMOACKHCTBYST C JpPYrMMH €CTECTBEHHBIMH HAyKaMH, XUMHUS CTajia
HEOThEMJIEMOI YaCTbI0 MUPOBOW KYJBTYpPbI, HEOOXOJMMBIM YCIOBUEM YCIEIIHOI'O TPyJa U
KU3HU KaxXJoro wieHa oOmectBa. COBpeMEHHas XMMHs KaK Hayka cO3ujaTelbHasi, Kak
HayKa BBICOKMX TEXHOJIOTMI HaNpaBjieHa Ha PEIICHUE TI00AThHBIX MPOOJIEM YCTONYHBOTO
pa3BUTHUSL 4YEJIOBEUECTBA — CBHIPHEBOM, DJHEPrEeTUUYECKOM, TNHUILIEBOM, 3KOJIOTMYECKON
0€30MacCHOCTH U OXPaHbI 30POBbSI.

B coorBercTBUM ¢ OOIIMMHU LEISIMU W MPUHIMIIAMU CPEIHET0 OOIIero oOpa3oBaHMS
comepxkanne mnpeamera «Xumus» (10-11  kmaccel, ©0a30BbIi  YypOBEHb H3YUCHHS)



OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOJITOTOBKY OOYyYaromuxcs,
HEOOXOIUMYIO UM JJi BbIPAOOTKM MHMPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO
BKJIIOUEHUSI B KM3Hb COLMyMa, MPOAOKEHUS 00pa3oBaHMs B Pa3jIUYHbIX O00JACTSIX, HE
CBSA3aHHBIX HENOCPEJICTBEHHO C XUMUEM.

CocTaBisOIMMHU TIpeIMeTa «XUMUs» SBISAIOTCA 0a30Bble Kypchl — «OpraHnuyeckas
xumusi» U «OOIass U HEOPraHW4YecKass XUMUsSD, OCHOBHBIM KOMIIOHEHTOM COJEpKaHHS
KOTOPBIX SIBJISIOTCS OCHOBBI 0230BOM HayKH: CUCTEMA 3HAHUM [0 HEOPraHUYECKOW XUMUU (C
BKJIFOUEHHEM 3HAHUN M3 OO0IIel XMMUU) U opraHudeckoil xumuu. dopmupoBaHue JaHHOM
CHUCTEMbl 3HAaHUM MPU M3YyYEHUH TMpeaAMeTa O0eCredyrBaeT BO3MOXKHOCTh PACCMOTPEHHS
BCEr0 MHOI000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa couepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckasi XuMus» cpopMHUpOBaHa B MpOrpamMme MO XUMHUU Ha OCHOBE CHCTEMHOTO
noAXoAa K M3Y4YEHHUI0 Y4eOHOro MaTrepuayia ¥ OOYCJIOBJI€HA MCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTUEM 3HAHUW HA ONPEACIEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce OpraHu4eCcKoun
XUMHH BELIECTBA PAcCMaTpUBAIOTCS HAa YPOBHE KIACCHUECKOM TEOPUU CTPOCHHUS
OpraHUYECKUX COEAUHEHUH, a TaKXe Ha YPOBHE CTEPEOXMMHMUYECKMX M 3IIEKTPOHHBIX
NPECTaBIEHUN O CTPOEHUU BellecTB. CBeneHns 00 U3y4aeMbIX B Kypce BELIECTBAX JAI0TCs
B Pa3BUTUM — OT YIJIEBOJIOPOJOB [0 CJIOXHBIX OMOJIOTMYECKH aKTHUBHBIX cOequHEHUU. B
Kypce OpraHMYeCKOW XMMHHU MOJIYy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O
obmiero  oOpa3oBaHMs  IEpBOHAYAJIbHBIE TMPEACTABICHUS O XHUMHUYECKOM  CBS3H,
KJIacCU()MKAMOHHBIX MTPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOECHUS,
0 XUMUYECKOHN peaKIuu.

[Tox HOBBIM yTJIOM 3peHHs B mpeameTe «Xumus» 0a30BOr0 YpOBHS PacCMaTpPUBAETCS
U3YUYEHHBI Ha YpOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs TEOPETHUYECKH MaTepuan u
(baKTONOrMYECKUE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmas U HeopraHuveckas XUMHUsS» O0y4YarolUMCs TIPEIOCTaBIISETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHE NEPHUOAMYECKOIO 3aKOHA C OOLIETEOPETHMUYECKUX U METOJ0JIOTMYECKUX
NO3UIMMA, TIyOXe TMOHATh HCTOPUYECKOE HU3MEHEHHE (YHKIMM 3TOro 3aKoHa — OT
00001aroIIel 10 OOBSICHAIONIEH U TPOrHOZUPYIOILIEH.

Enunas cucrtema 3HaHUI O BaXKHEWIIHMX BELIECTBAaX, UX COCTABE, CTPOCHHUH, CBOMCTBAX
U NPUMEHEHUU, a TAKXKE O XUMHUYECKUX PEAKIUSAX, UX CYHIHOCTH U 3aKOHOMEPHOCTAX
NpoTeKaHus JomnoiiHgercs B Kypcax 10 u 11 knaccoB aseMeHTaMu COJIepKaHUsl, UMEIOIUMHU
KyJbTYPOJIOTMUECKUI M TMPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMUH C JAPYTMMH HayKaMH, PAacKpbhIBAalOT €€ poJib B IO3HABATEIbBHOW WU
NPaKTHYECKOM NeSATeNIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBaXKEHHS K MPOLIECCY
TBOpPYECTBA B OOJACTH TEOPUM M MNPAKTUYECKUX MPUIOKEHUH XHUMHH, ITOMOTAIOT
BBIIIYCKHUKY OpPHEHTUPOBAThCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiemax,
CBSA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(MOPMAIMI0O U MNPUMEHATH €€ s
NOMOJIHEHUSI ~ 3HAHWM,  PEIIeHUs  HUHTEJUIEKTYaJbHbIX U DKCIEPUMEHTAIbHBIX
UCCIIEZIOBATENbCKUX 3a/1a4. B 1menoM coaepkanue y4eOHOro mpeamera «XHUMHUS» JTaHHOTO
YPOBHS M3YUYEHUSI OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y O0YUAIOIIMXCS MUPOBO33PEHUECKOM
OCHOBBI I TOHUMaHUS QUWIOCOPCKUX HUIEH, TaKWX Kak: MaTepuajbHOE EIMHCTBO
HEOPTaHWYECKOr0 U OPraHNYecKOro Mupa, 00yCIIOBIE€HHOCTh CBOMCTB BEILIECTB X COCTAaBOM



U CTPOCHHMEM, I103HABAEMOCTb MPHUPOAHBIX SBICHUA MYyTEM SKCIEPUMEHTa U PELICHHS
NPOTUBOPEUYHMI MEXIY HOBBHIMU (paKTaMU M TEOPETUYECKHUMH IMPEANOCHUTKAMHU, OCO3HAHUE
pOIM XWMHH B PEIICHHHM SKOJOTHYECKHX TMpoOJieM, a Takke MpodneM cOepexeHus
HEPreTUYECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX TEXHOJOTUN U MaTEpPHAJIOB.

B mnane pemienusi 3amad BOCTIMTAHWS, PA3BUTHUS W COIHMAIM3AIMU  OOYJAFOIIMXCS
NPUHATHIE MPOTPAMMON MO XUMHUHU TOAXOABI K OMPEICICHUI0 COACPNKAHUS W TTOCTPOCHHUS
npeiMera MpeAyCcMaTpuBalOT (OPMHUPOBAHHE YHUBEPCAIbHBIX Y4EOHBIX JICUCTBHIA,
UMEIOIMMX 0a30BO€ 3HAUEHHE I PA3IMYHBIX BUAOB ACSITENBHOCTU: PEIICHUs NpodiieM,
MOWCKA, aHamu3a W 00paboTKM WH(pOpMAIMK, HEOOXOMWMBIX IS MPUOOPETEHUS OIbITa
NPaKTHYECKOM H HCCIIEeNOBATEIbCKONW ACSITETbHOCTH, 3aHMMAIONIEH BaXHOE MECTO B
MO3HAHUU XUMUH.

B npakTuke npenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMA,
TaKk ¥ Ha ypOBHE CpEIHEro oO0miero oOpa3oBaHMs, MPU OIMPENEICHUH COJEP>KATEIbHON
XapaKTePUCTUKH IIeJIeH M3ydeHHUs MpeaMeTa HaIlpaBJICHHEM IMEPBOCTENEHHONW 3HAYMMOCTHU
TPaJAMIIMOHHO TNpU3HAETCs (OPMHUPOBAHUE OCHOB XHMHMUYECKOW HAyKd Kak o0O0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUUYECKOM NE€ATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIMYECKOM TOYKHM 3PEHUS TaKOW ITOAXO K
OTIpENETICHUIO TIeNIel M3YUeHUs MIPeIMEeTa SBISICTCS BIIOJIHE OTPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS IJIaBHBIMU LIEJIIMU U3YUYEHUsS MpeAMeTa «XHUMHUS» Ha
6azoBom ypoBHe (10 —11 ki1.) sBIISIFOTCS:

e (GopMUpOBaHHWE CHUCTEMBl XMMHYECKHX 3HAHUM KaKk Ba)KHEHIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIOUYEBBIC TOHSTHS,
dbyHIaMEeHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE S3bIKA HAYKU, YCBOCHHE U
MOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS M CTAHOBIICHUS;

e (opMupoOBaHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB
U XAMHYECKMX  PEaKIWW, HEOOXOMWMBIX JUIsl  MPUOOPETeHHUS  yMEHUH
OPHEHTHPOBATHCSI B MHUPE BEIIECTB W XMUMHUYECKHX SIBICHUH, MMEIOIIMX MECTO B
NPUPOJIE, B MPAKTUUECKOU U MOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHUH M CHOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOJIIOJICHHEM TpaBHi O€30MacHOTro
oOpallleHHsI C BEeIIeCTBAMH.

Hapsiny ¢ atum, conepxaTenbHasi XapaKTepUCTHKA TSI 1 3a7a4 U3yUYeHUsl TIpeIMeTa
B IporpaMmMe MO XHMHHM YTOYHEHa U CKOPPEKTHpPOBaHA B COOTBETCTBMU C HOBBIMHU
NPUOPUTETAMH B CUCTEME CpeIHero oomero oopazoBanusi. CerofHs B MpernogaBaHud XUMUH
B Oonblied cTeneHu OTAAETCS MPEANOUYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COep KaHus
oOy4eHHs, OpPUEHTUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHUKAa 00IIe00pa3oBaTeIbHON
OpTaHM3alllM, BIAJCIONIETO HE HAOOpOM 3HAHUM, a (PYHKIMOHAIBHON T'PaMOTHOCTHIO, TO
€CTh CII0CO0aMH ¥ YMEHHSIMH aKTUBHOTO MOJYYCHHS 3HAHUW W IPUMEHEHUS X B PealbHOU
YKU3HU TSl pEeUICHUs] TPAKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TUM mpu u3ydeHUHM TMpeaMeTa «XUMHUS» JIOMUHHUPYIOIee 3HAYCHHE
IpUOOpETAIOT TaKUE LIETH U 3a/1a4H, KaK:



ajanranys  o0ydJalomuxcss K YCJIOBHSIM JUHAMHUYHO Pa3BUBAIOMIETOCS MHPA,
dopMupoBaHHE HMHTEIUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOW K CaMOOOpa3oBaHMIO,
COTPYIHHYECTBY, CaMOCTOSITCIbHOMY MPHUHSATHIO TPAMOTHBIX PCIICHHA B KOHKDPETHBIX
KU3HECHHBIX CHTYAIIUX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMCHCHUEM;

dopMupoBaHrue y OOYYAIOMUXCS KITIOYCBBIX HABBIKOB (KIFOYCBBIX KOMITCTCHIIHI),
UMEIONUX YHHUBEPCATLHOE 3HAYEHWE IS Pa3IMYHBIX BHJIOB JEATCILHOCTH: PEIICHUS
npoOJjeM, MOMCKa, aHalnu3a U o0paboTKKM MHGOpPMALMK, HEOOXOAUMBIX JJIsi TPUOOPETEHUS
OIBITAa JEATEIHLHOCTH, KOTOpasi 3aHUMAET BAXKHOE MECTO B IO3HAHWW XUMUH, a TAKKE IS
OLIGHKH C TIO3UIMI HKOJIOTMYECKON OE30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEay;

pa3BUTHE  T[O3HABATENBHBIX  HMHTEPECOB, HMHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM 00YyYaroUXCsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPHUOOPETaTh HOBBIE 3HAHUS
10 XMMHH B COOTBETCTBHUH C >XKH3HCHHBIMHU TMOTPEOHOCTSIMHU, MCIOJIb30BaTh COBPEMECHHBIC
UH(POPMAIIMOHHBIE TEXHOJOTHHU /JIsi TIOWCKAa M aHaiu3a y4eOHOW W HAyYHO-TIOMYJISPHOMN
UHPOPMAITUU XUMUIECKOTO COJICPIKAHMS,

dbopMupoBaHUEe H pa3BUTHE Yy OOYYArONIUXCS aCCOIMATUBHOTO M JIOTHUYECKOTO
MBILUICHUS, HAOMIOJATENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEO0OXO0IMMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUH M MPOBEACHUN XUMHUYECKOTO IKCITIEPUMEHTA;

BOCIIHTaHHE y OOyYarommxcs YOSKAEHHOCTH B TYMaHHUCTHUYECKON HampaBIEHHOCTH
XUMHH, €€ BaXXHOM PpOMUM B pEHICHHHM TJOOAIBHBIX MPOOJEM PaMOHAIBHOTO
IPUPOIOTIONIH30BAHUS, TIOTIOIHEHUS HEPTETUUECKIX PECYpCOB M COXPAHEHHs MPHUPOTHOTO
paBHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHWS K TPHUPOJIE W CBOEMY
3I0pPOBBIO, a TaKXe MPUOOPETCHUs OTNbITA HCIOIH30BAHUS TIOTYYEHHBIX 3HAHUH IS
NPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIUSAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBJICHUSIMHU.

B yueOHOM 11aHe cpeHero ooiero o0pa3oBaHusl NpeaAMET «XHUMHUsI» 0a30BOI0 YPOBHS
BXOJIUT B COCTaB MPEAMETHON 00macTu «ECTeCTBEHHO-HAYUHBIC TPEIMETHI.

OO6miee 4ynCI0 YacoB, OTBEAEHHBIX JIJISl M3YYEHUS! XUMUH, HA 0a30BOM YPOBHE CPEHETO
oO1rero oopa3zoBanusi, cocranisier 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 4ac B Heneno).



COILEPKAHUE OBYUEHUA
10 KJIACC
OPT’TAHUYECKAS XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKOM XUMMHUH

[Ipeamer opraHM4ecKOd XUMHUHU: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HAYCHUE B
NIOJIyY€HHH HOBBIX BEIIECTB U MAaTEPHATIOB. Teopusi CTPOCHHSI OPraHUYECKUX COEAUHEHUN A.
M. BytnepoBa, €€ ocHOBHbIE MOJ0XKEeHUS. CTpYKTypHbIE€ (POPMYIIbl OPTaHUYECKUX BEILECTB.
I'omonorus, n3omepus. XuMuyeckasi CBA3b B OPTaHMYECKUX COCIUHEHUSAX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBinenne o KiIacCU(pUKALMU  OpraHudeckux BemiecTB. HomeHknarypa
OpPraHUYECKUX COEAMHEHUI (CUcTeMaTH4ecKas) W TPUBHUAJIBHBIE HAa3BaHUS Ba)KHEHIINX
IIPEICTaBUTEIIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METO/IbI U3YUEHUS BELIECTB U UX MPEBPALCHUI: 03HAKOMJIICHHUE C
o0Opa3laMy OpraHMYeCKUX BEIECTB U MaTepualaMy Ha UX OCHOBE, MOJEITUPOBAHUE MOJIEKYII
OpraHMYEeCKUX BEUIECTB, HAOIIOJEHUE U OINHUCAHHE JIEMOHCTPALMOHHBIX ONBITOB IO
IPEBPAIICHUI0O OPraHMYECKUX BELIECTB IPU HarpeBaHWM (IUIaBJIE€HUE, OOYIJIMBAaHUE WU
TOpEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiA. MeTaH M 3TaH — NPOCTEUIINE
NpPEICTaBUTENN AJIKAaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBA (peaklUMU 3aMELEHUs U
rOpEeHus), HAX0XKJICHUE B PUPOJIE, IOJTYUYECHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMH psiiA. OTWIEH W NOpPONUJIeH —
OpOoCTEHIINE TPEICTaBUTENN AJIKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOWCTBA (peakuuu
TUJIPUPOBAHUS, TAJIOIT€HUPOBAHMS, TUApATAllMM, OKUCIECHUS U MOJIMMEPHU3alluu), OJyuYeHUe
Y IPUMEHEHHUE.

Anxanuensl: 6yraguen-1,3 u MmetunOyranuen-1,3: cTpoeHue, BaXHEUIITNE XUMHUUECKHUE
cBolcTBa (peakius nonuMepusanun). [lonydyeHue CHHTETUYECKOro KaydyKa U pEe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSl, TOMOJIOTMUECKMHA psiA. AUETWIEH —
OpOCTEHIINI TpEeACTaBUTENb AJIKWHOB: COCTaB, CTpOEHHE, (U3NYECKUE U XHUMUYECKHE
CBOMCTBA (peaklMH TUAPUPOBAHUS, FAJIOr€HUPOBAHMS, THIPATALlUU, TOPEHHUS), IOJTYyYEHUE U
IPUMECHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (U3NYECKUEe U XUMHUYECKHE CBOMCTBa (peakuuu
TraJIOTEHUPOBAaHNS M HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceotUcmea (peakyuu eai02eHupoSanus U HUMpo8anus), noaydenue
u npumenenue. TOKCHMYHOCTb apeHOB. l'eHeTHyecKas CBA3b MEXKIY YIIIEBOAOPONAMH,
NPUHAJIESKAIIMME K Pa3IU4YHbIM KJIACCaM.

[TpupoaHbie HCTOYHUKH YTIAEBOAOPOAOB. [IprpoiHblii ra3 u nonyTHbIe HEPTSIHBIE Ta3bl.
Hedtp u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKM HEPTU: MEPEroHKa, KPEKUHT
(TepMuYecKHid, KaTamuTUyeckuid), mnuponus3. Ilpogyktsl mnepepaboTku HedTH, HX



OpPUMEHEHHUE B MPOMBIINUICHHOCTH M B ObITy. KameHHBI yroap W HOpOAYKTHI €ro
nepepaboTKu.

DKCHepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBPALLECHUN: 03HAKOMIICHHE C
oOpasnamMu IUIaCTMAacC, KaydykoB U pe3uHbl, kojutekiun «Hedts» u  «Yromuby,
MOJIEITMPOBAHUE  MOJIEKYJI ~ YIJIEBOJOPOJOB M  TaJIOT€HONPOMU3BOAHBIX, IPOBEICHUE
OPAKTUYECKON pabOThl: MOTYYEHUE ITHUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnnle 3agaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOW peakuuu (maccbl, 00bEMa, KOJIMYECTBA

UCXOJHOrO BEIIEeCTBA WM NPOAYKTa PEaKLUU MO MU3BECTHBIM Macce, 00BbEMY, KOJUYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIIECTB WX MPOJYKTOB PEAKLIUN).

Kucaopoaconep:xaiue oprannyeckue coeAuHeHHUs

[IpenenbHble OAHOATOMHBIE CIHUPTHL. METaHON M 3TaHOJI: CTPOEHHUE, (PU3UYECKHE U
XUMUYECKUE CBOUCTBA (PEaKIMK C AKTUBHBIMHU METAJJIaMU, TaJI0r€HOBOJIOPOJaMHU, TOPEHHUE),
IpUMEHEeHHEe. BonopoaHbie CBS3M MEXIAy MOJIEKyJIaMu CHUpPTOB. JleMCTBHE MeETaHona W
ATaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaToMHble CHUPTHI. ODTHICHIJIIMKOIb W TJIMIIEPUH: CTpOeHUe, (Pu3ndyeckue Hu
XUMHUYECKUE CBOWMCTBA (B3aUMOJEHMCTBUE €O LIEIOYHBIMM MeETajulaMH, KadyeCTBEHHAs
peakiusi Ha MHOTOaTOMHBIE CHUpThI). JlelicTBue Ha opraHu3M uenoBeka. lIpumenenue
[JIMLIEPUHA U ATUJICHTTTUKOJISL.

®deHon: cTpoeHHEe MOJIEKYJbI, (U3UYECKHEe U XMMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue penomna.

Anpnerunpl U kemowuwvl. DopmanbAeTui, aueTAIbACTUA: CTPOCHHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMu OKUCIEHHUS M BOCCTAHOBIICHUS, KaU€CTBEHHbBIE PEAKIIUN),
NIOJIy4YE€HHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAS W YKCyCHas
KHUCIIOTBI: CTPOEHHE, (PU3MUecKne M XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOuIue A Kiacca
KHUCIIOT, peakius 3TepuduKanuu), noirydyeHue u npuMmeHeHue. CteapuHoBas U OJEHHOBAs
KHCJIOThl KaK MpPEICTaBUTEIN BBICIIMX KAapOOHOBBIX KHCIOT. MblIa Kak COJU BBICHIMX
KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICHCTBUE.

CrnoxHble 2pupbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ UIPONIN3 CIOXKHBIX YPUPOB.
Kupsl. ['maponus xxupos. [Ipumenenue xxupoB. buonoruueckast poib >KUPOB.

VYrneBoasl: cocTaB, KiacCHU(UKAIUs YIJIEBOIOB (MOHO-, 1TW- W TOJHCAXapHUIbI).
I'moko3a — npocTelmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3NYECKHE U
XMMHUYECKUE CBOMCTBA (B3aumojencTBue ¢ ruapokcuaom meau(ll), okuciienne aMMuadyHbIM
pactBopoMm okcuaa cepedpa(l), BoccraHoBiieHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJICHHE B
npupoje, MpuMeHeHune, ononoruueckas poib. @orocunres. PpyKTo3a Kak U30MEp TITFOKO3bI.

Kpaxman wu wmemmonoza kak npupogHbeie noauMmepbl. CTpoeHHe Kpaxmaia H
HeUT0y103bl. DU3MUECKME W XUMUYECKHE CBOMCTBAa Kpaxmaia (THIpOJM3, KauyeCTBEHHas
peakiusi C HOJ0M).

OKCIEpUMEHTAJIbHBIE METOAbl M3YUEHHUS BEIIECTB M WX IPEBPAILICHUI: MPOBEJICHHUE,
HAOJIIO/ICHHE M ONHMCAHHME JEMOHCTPALMOHHBIX OMNBITOB: F'OPEHHE CIUPTOB, KAUECTBEHHBIE
peakIuy OJIHOATOMHBIX CHUPTOB (OKHUCIIEHHE 3TaHoja okcuaoM meau(ll)), MHOroaroMHbIX
cnupToB (B3aumoeiicTeue riuiepuna ¢ rugpokcugaom meau(ll)), anpnerunoB (oxuciaeHue



aMMuadHbIM pacTtBopoM okcuna cepedpa(l) m runpoxcumom menu(ll), B3aumoneiicTBue
Kpaxmajia ¢ HOJOM), MPOBEACHUE MPAKTUYCCKON pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM
KHUCIIOTBI.

Pacuérnblie 3agaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (macchl, o0bEMa, KOJIUYECTBA
UCXOJHOr0O BEIIECTBA WM NPOAYKTa PEaKLUU MO U3BECTHBIM Macce, 00BEMY, KOJUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WX MPOJYKTOB PEAKIIMN).

A30Tcoziepxalme OpraHnueckue COeIUHEHMUS.

AMUHOKHUCIIOTHI Kak aMm{@oTepHble opraHuueckue coeauHeHus. Duszuueckue u
XMMHUYECKUE CBOWMCTBA aMUHOKHMCIOT (Ha MpuMmepe IiuuuHa). buonmornyeckoe 3HaueHHe
aMmuHOKuUCHOT. [lentupl.

benku Kak MpupoaHbIE BBICOKOMOJIEKYJIIPHBIE coeqnHeHus. [lepBuuHas, BTopudHas u
TpEeTUYHAsl CTPYKTypa OenKkoB. XHMMHUYECKHE CBOICTBa OEIKOB: TMAPOIU3, ACHATYpAalUs,
Ka4yeCTBEHHBIC PEAKIINH Ha OETIKH.

DKCnepUMEHTAIbHbIE METO/Ibl U3YUEHHs BEIIECTB U UX MpEBpalleHUi: HAOII0IeHHE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpallMs OCNKOB MPW HArpeBaHUM, I[BETHBIC
peaKkiuu OCIKOB.

BbicokoMoJIeKYJISIDHbIE COeIMHECHHS

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOJEKYJISIPHBIX COEAUHEHUI: MOHOMED, MOIUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb MOJIUMEpU3ALUU, CPEOHss MOJIeKyysipHas Macca. OCHOBHBIE
METOJIbl ~ CHUHTE€3a  BBICOKOMOJEKYISIPHBIX  COCIMHEHHA —  NOJUMEpu3aluus |
NOJIMKOHICHCALIHS.

DKCIEPUMEHTAIBHBIE METO/IbI U3YUYEHHS BEIIECTB U UX NPEBPALICHUI: O3HAKOMIICHHE C
oOpa3amu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeamMeTHbIe CBA3U.

Peanu3anus MeXnpenMETHBIX CBSA3EH MPU N3YYEHUHM OpraHndeckoi xumuu B 10 knacce
OCYUIECTBIISICTCSl Yepe3 HCIOIb30BaAHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK U
HOHSTHUH, SIBISIFOLIMXCS CUCTEMHBIMM JUJISl OTIEIBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO6mie ecTeCTBEHHO-HAYUYHBIE MOHSTHUS: SBJICHHE, Hay4HbIM (DakT, THUMOTE3a, 3aKOH,
TEOpHUs, aHaIW3, CHHTE3, KiacCU(pUKaLMs, TMEPUOJAUYHOCTh, HAOIIOJEHUE, H3MEpPEHUE,
IKCIIEPUMEHT, MOJIEITUPOBAHHUE.

®dusuka: Marepus, SHEpPrus, Macca, aTOM, JJIEKTPOH, MOJEKYJa, IHEPreTUYeCKUi
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIEeCTBA, (U3HMUECKUE BETUUMHBI
Y €UHULBI UX U3MEPEHHUS.

buonorus: knerka, opranusm, 6uochepa, 0OMEH BemecTB B opraHu3Me, (OTOCHUHTE3,
OHMOJIOrMYEeCKN aKTHUBHBIE BEIIECTBA (OENIKH, YIIIEBOIbI, JKUPBI, (PEPMEHTBHI).

["eorpadusi: MuHepalibl, TOpHbIE TOPO/Ibl, IOJE3HbIE UCKOMIAEMBIE, TOIIUBO, PECYPCHI.

TexHOnOrus: mNHILEBBIE MPOAYKTBI, OCHOBBI PALMOHAJIBHOIO IHWTAaHUSA, MOIOIIHE
CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MpEnapaThl, MaTeprabl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC



OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckue 0CHOBBI XUMHUU

XuMHUeCKH 3ieMeHT. AToM. Sapo artoma, W30TOMBL. JIEKTPOHHAs OO0OJIOYKA.
DHepreTudecknue ypOBHH, TOAYPOBHU. ATOMHBIE opOuWTanmw, S-, P-, O- DIIEMEHTEHI.
Oco0eHHOCTH pacHpeereHus] IEKTPOHOB IO OpOUTAISIM B aToOMax 3JEMEHTOB MEPBBIX
YEeTBIPEX MEPUOIOB. DIIEKTPOHHASI KOH(PUTYypaIIHsi aTOMOB.

[lepuonnuecknit 3akoH U llepronnueckas cucrema XUMUYECKHUX 3yemMeHToB [l .
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3aKOHA M Ilepmoamveckol CHUCTEMBI XUMHUYECKHUX
anemeHToB J[. 1. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBONCTB XUMHUYECKHUX JJIEMEHTOB M OOpa3yeMbIX UMM MPOCTBIX U CIOKHBIX
BEIIECTB M0 rpyIaM U nepuoaam. 3HaueHUE NEPUOIMYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKas CBsA3b. BUIbI XMMHUYECKON CBS3U (KOBaJEHTHAas
HENoJIsIpHas U TOJIsipHAasi, MOHHAs, MeTajuinueckas). Mexanu3smbl 00pa30BaHMs KOBAaJIEHTHOM
XUMHYECKOM CBs3u  (OOMEHHBIM W JOHOPHO-AaKIENTOpHBIN). BogoponHas — cBA3b.
BanentHocTh. DnekTpooTpuiaTenbHOCTh. CTeneHb OKUCIIeHUs. IOHbI: KATHOHBI U aHUOHBI.

BemecTBa MONEKYIIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3AKOH ITOCTOSTHCTBA COCTAaBA
BEIIECTBA. THUIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOKCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKU.

[lonatne o mucnepcHeIX cucteMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJIsL BEIIECTBA B PACTBOPE.

Knaccudukanus ©Heopranmueckux coequHeHud. HomeHkinaTypa HeopraHMUeCKuX
BEILIECTB. ['eHeTHYEeCKass CBI3b HEOPraHWYECKHUX BEUIECTB, IMPUHAMICKAIIUX K Pa3JIMYHBIM
KJIACCaM.

Xumnueckass peakuus. Knaccudukanus XMMHUECKUX PEaKUUid B HEOPTaHMYECKOW M
OpraHWYECKOM XUMHUHU. 3aKOH COXpPAaHEHMS MAacChl BELIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILLEHUS SHEPTUH TP XUMUYECKUX PEAKIUSAX.

CKOpOCTh peakiuu, € 3aBUCUMOCTh OT Pa3lUYHbIX (akTopoB. OOpaTUMbIe peaklvu.
Xumuueckoe paBHoBecue. DaKTOpbI, BAUSIOMINE HA COCTOSHHE XMMHUUYECKOTO PABHOBECHS.
[Tpunnun Jle Hlarenbe.

Onektponutuyeckas auccouuanusi. CuibHbIe U ci1adble 37eKTpoauThl. Cpena BOJIHBIX
PacTBOPOB BEILLIECTB: KUCHAsl, HEUTPaIbHas, EI0YHAs.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOABl U3YUEHUSI BEUIECTB U UX NPEBPAIICHUN: TEMOHCTPALIUS
tabmmn «[lepuonnueckast cuctema xumudeckux anemeHToB J[. M. MenneneeBa», n3ydeHne
MOJIeJIe KPUCTAUIMYECKUX PEMIETOK, HAaOMIOJEHUE M OMNHCAHHE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUAA BOJOpPOAA B MPUCYTCTBUM KaTallu3aTopa,
ONPEAECIECHUE CpENbl PAacTBOPOB BEUIECTB C NOMOLIBPIO YHUBEPCAIBHOIO WHAMKATOPA,
peakiMu HOHHOTO OOMEHAa), TPOBEJICHUE MPaKTUYECKONW paboThl «BnusHUE pa3TuYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOU PEaAKLIUN.

Pacuérnrle 3amaun.



Pacuérbl 1o ypaBHEHHSIM XUMHUYECKUX pEAKLUMWA, B TOM YHCIE TEPMOXUMHUYECKHUE
pacu€rhl, pacu€Thl C UCIIOJIB30BAHUEM MTOHITHUS «MACCOBAS JOJISI BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnbl. Ilonoxenue HemertamioB B llepuonnueckoil cHCTEME XUMHUYECKUX
anementoB J[. . MenneneeBa u 0cOOEHHOCTH CTpoeHus aToMoB. dusmveckue cBoCTBa
HEMETAJJIOB. AJUIOTpONMsI HEeMeTajuioB (Ha mpuMepe Kuciopona, cepwl, (ocdopa u
yriepoaa).

XHUMHUYECKHE CBOMCTBA BXKHEUIIMX HEMETAJUIOB (TajJOr€HOB, Cepbl, a3oTa, (pocdopa,
yriepoaa W KPEMHHUS) U HUX COCIUHEHUH (OKCHUIOB, KHUCIOPOACOJAEPKAIIUX KHUCIOT,
BOJOPOJHBIX COSTUHEHMUIN).

[IpuMeHeHne BaKHENIIUX HEMETAIIJIOB U UX COCIMHECHUN.

Meramisl. [lonoxenue meraiuioB B [lepuoanueckon cucreMe XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O0OJIOYEK aTOMOB METAJLIOB.
O6mue ¢uznueckne cpoiicTBa MeTauIoB. CIUIaBbl METAIOB. DJICKTPOXUMHYECKUN P
HaIPSYKEHUI METAIIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUHM, KaJlWil, KalbI[Md, MarHui,
AJTIOMUHHM, ITUHK, XPOM, JKE€JI1€30, ME/Ib) U UX COSIUHEHUM.

OO6mue crnocoObl Noay4YeHHsI METAIIIOB. [[puMeHeHre METAIITIOB B OBITY M TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHsS BEUIECTB M MX IPEBPALICHUN: H3y4YECHHUE
KoJUTeKIMK «MeTasulbl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4, HAOMIOJEHHWE U ONHCAaHWE JEMOHCTPALIMOHHBIX M JIA0OPaTOPHBIX OMBITOB
(B3auMoIeicTBUE THAPOKCHUAA AIFOMUHMS C PACTBOPaAMU KHUCIIOT U IEJI0UeH, KaYeCTBEHHbIE
peaKkiMyi Ha KaTUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuérsl macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, PacYEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUM, €CIIU OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KU3Hb

Porp xumum B 00€ClEUEHHUM HSKOJOTMYECKOM, JHEPreTMYEeCKOM U MUIIEBOU
0€30MaCHOCTH, Pa3BUTUU MeIULIUHBL. [loHATHE O HAy4YHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUAYECKUX PEAKLIHM.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPUHIUIAX POMBIIUICHHOTO TMOTY4YEHUs
BAXKHEHIIINX BEIIECTB.

UYenoBek B MHUpE BELIECTB U MaTEPUATIOB: BAXKHEUIINE CTPOUTEIIbHBIE MaTEpUabl,
KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuasbl JJis IJIEKTPOHUKH,
HAaHOMATEPHUaJIbl, OPraHUIECKUE U MUHEPATbHBIC YIOOPECHHMS.

XuMHS U 3J0pOBbE YEIOBEKA: MPABUJIA MCMOJIb30BAHUA JIEKAPCTBEHHBIX IMPEMAPATOB,
npaBujia 0€30MacHOrO HCIOJIL30BaHUS MpENaparoB OBITOBOW XWMHHM B IOBCEIHEBHOMU
KU3ZHU.

MexnpeaMeTHbIe CBA3U.

Peanuzanust MexxnpenMeTHbIX CBS3€l MPU U3yYEHUH OOLIEH M HEOPTaHUYECKOW XUMHHU
B 11 Kkjacce OCYIIECTBIISIETCS 4Yepe3 HCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX



MOHATUN, TaK W TOHITUN, SBJIAIONIMXCS CUCTEMHBIMHU JUISI OT/ACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOuue ecTecCTBEHHO-HAy4YHBbIE TOHATHS: HAay4dHbIM (pakT, rumore3a, 3aKOH, TEOpHS,
aHaJgu3, CHHTe3, Kiaccudukanus, TMEePUOIUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT,
MOJICTTUPOBAaHUE, U3MEPEHUE, SBJICHUE.

dusnka: Matepus, SHEPTHsi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, DSHEPreTUYEeCKUN ypOBEHb, BEUIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSTHHE BeEIIeCTBa, (M3WYECKHE BEIMYMHBI M CIUHMIIBI WX HU3MEPEHMUS,
CKOpOCTb.

buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpO- U MHUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIIECTB B OPraHU3Me.

["eorpadusi: MUHEpasbl, TOPHBIEC IOPOJIBI, TTOJIE3HBIE UCKOITAEMbIE, TOILIUBO, PECYPCHI.

TexHomorusi:  XMUMHUYECKass  IMPOMBIIUICHHOCTh,  METAJUIyprus,  IMPOU3BOJICTBO

CTPOUTCIIbHBIX MaTcpuaIoB, CEIIbCKOXO03SHCTBEHHOEC IMpOMn3BOACTBO, numeBas
IMPOMBIIIJICHHOCTD, q)apMaHCBTI/I"ICCKaSI MMPOMBIINIJICHHOCTDL, IIPOHU3BOACTBO KOCMCTHUYCCKUX
IIpcIiapaTosB, IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHajIoB, QJICKTPOHHAA

IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOI'HH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeTr TpeOOBaHUSA K pe3yibTaTaM OCBOEHHUSI O0YYarOIIUMUCS
nporpaMM  CpelHero ooOmiero o0Opa3oBaHusl  (JIMUHOCTHBIM,  METAlpeAMETHBIM U
npenMeTHbiM). HayyHo-meTroguueckoil  OCHOBOM 1t pa3pabOTKH  IJIAaHUPYEMBIX
pE3yNbTAaTOB OCBOCHUSI TPOrPaMM CPEIHEro OOIIero oO0pa3oBaHUs SBISETCS CHUCTEMHO-
NesATeTbHOCTHBIN MTOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-IIESITEIHLHOCTHBIM IMOJXO0JIOM B CTPYKTYpPE JIMUHOCTHBIX
pEe3ybTaTOB OCBOCHHS TMpeameTa «XuMHUsS» Ha YPOBHE CpEIHEro oO0Iiero oopa3oBaHUs
BBIJICJIEHBI CIIEYIONINE COCTABIISIIOIINE:

OCO3HAHUE O0YYaAIOIIUMUCS POCCUMCKON IPa)KJaHCKOW UJIEHTUYHOCTH — FTOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIENICHHUIO;

HAJIMYKUE MOTUBALIMU K O0yUEHHUIO;

[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LHEHHOCTEN U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh O0Y4YaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH JEATENHHOCTU
LHEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, NPUCYIIMMHU LIEJIOCTHOM CUCTEME XHMHYECKOIO
oOpa3zoBaHus;

HaJU4Yue MPaBOCO3HAHUS SKOJOTMYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTaBUTh IENH U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIn4HOCTHBIE PE3YIbTAThl OCBOCHHS MpeaMeTa «XUMHUS» TOCTUTAlOTCA B EIUHCTBE
y4eOHOM M BOCHHUTATEIbHOM JEATENIbHOCTH B COOTBETCTBUM C T'YMAaHUCTHYECKHMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U HJ€AIaMH POCCHICKOTO
IPaXIAaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOIIECTBE HOpPMAaMU M TIpaBUJIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIIUMHU ~ TIPOIIECCAaM  CaMOTIO3HAHMS, CaMOpPa3BUTUS W HPaBCTBEHHOTO
CTAHOBJICHUSI TMIHOCTH 00yJaIOIIUXCSI.

JIngHOCTHBIC pe3yabTaThl OCBOCHUS npeaMera «XAMHUSI» OTpa)aroT
c(hOpMHPOBAHHOCTH OIbITA MTO3HABATENILHON M MPAKTUYECKOMN JEATETLHOCTH 00YYarOIIMXCs
M0 peaTn3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEHN, B TOM YUCJIE B YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS .

OCO3HAHUSI OOYYAIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00S3aHHOCTEH,
YBaYKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHUS O COIMAIbHBIX HOPMax U MPaBWIAX MEXIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH MPU CO3JaHUU YUYEOHBIX
NPOEKTOB, PEHICHUM Y4YeOHBIX U TIO3HABATEIbHBIX 3a]a4, BBIMOTHEHUH XHUMHYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHBBI, HAMEPEHMS, JOTUKY U apryMEHTHI
JIPYTUX TIPU aHAIU3€ PA3JIMUHBIX BUJIOB YUCOHOM IEATEIIHLHOCTH;

2) NaTPUOTUYECKOr0 BOCTIMTAHUA

IEHHOCTHOT'O OTHOIIEHHSI K UCTOPUYECKOMY M HAyYHOMY HACJIEANI0 OTE€UYECTBEHHOMN
XUMUH;



yBaKEHUS K IMPOIIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO NMPUMEHEHHUS
XUMUH, OCO3HAHUS TOTO, UTO JJOCTUKEHUSI HAYKHU €CTh PE3YJbTaT AJIUTEIbHBIX HAOIIOICHHM,
KPOIOTJIMBBIX 3KCTIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TO3HABATEIbHBIX MOTHUBOB B IOJIYYEHHH M TOCIEAYIOIIEM aHan3e
uHGOpPMAITNH O TIEPEIOBBIX IOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyalluM, CBS3aHHbIE C XUMHUYECKUMH SBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE IMOBEICHUE M IMOCTYIIKA CBOMX TOBAPUILEU C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUN 3TUX NTOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 3I0POBbSI:

NOHMMAaHUsI LIEHHOCTEW 3J0pOBOTO M Oe3omacHOro olpas3a KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOJTI0/IeHUs paBUJl 0€30IMaCHOT0 OOpallleHus ¢ BEIIeCTBaMU B OBITY, TTOBCEIHEBHOU
YKWA3HU U B TPYIOBOM AEATEIBHOCTH;

MOHUMAHMS I1[EHHOCTU MpPaBWI HHIAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTyallUsAX, YTPOXKAIOIINUX 3J0POBBIO U )KU3HHU JIFOJIEM;

OCO3HAHMS TOCJIE/ICTBUM M HEMPUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOTOJIS,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOro BoCIMTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATENbCKON NIE€ATENbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHX BUJIAX JCSITEILHOCTH;

YCTaHOBKM Ha AaKTHBHOE YYaCTHE B PEIICHUM IPAKTUYECKUX 337a4 COLHAIbHOU
HAIPaBJICHHOCTHU (B paMKax CBOET0 Kjacca, IITKOJbI);

HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO MPodeccuil pa3IMaHOro pojia, B TOM YHUCIE Ha
OCHOBE PUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAKEHUS K TPYAY, JIOASM TPYJa U pe3yiabTaraM TPYyAOBOM AEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWMBHUAYaJIbHOW TPaeKTOPUU OOpa3oBaHUs,
Oynymed mnpodeccur U peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HUHTEPECOB U MOTPEOHOCTEN OOIIECTRA;

6) 3K0JI0OrM4ecKOro BOCIIUTAHMS:

DKOJIOTMUECKH  IIEJIECOO0PA3HOr0  OTHOIICHUS K TMPUPOAE, KaK HCTOUYHHKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUS  TJIOOAIBHOTO  XapakTepa  JKOJOTHMYECKMX  MpoOjeM,  BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTMIXKEHUM XUMHM JUJI  PEIICHUS
BOITPOCOB PAIIMOHAIBHOT O TPUPOIOIOIB30BAHUS;

AKTUBHOT'O HENPUATHUA JIEUCTBUM, TPUHOCAIINX BPEI OKPYKAIOLIECH MTPUPOHON Cpelie,
YMEHUS MPOrHO3UPOBATH HeOIaronpusTHbIC 3KOJIOTUYECKHUE MOCTIEICTBUA
MPEANPUHUMAEMBIX ICUCTBUHN U NMPEIOTBPAIIaTh UX;

HaJIMYUsl PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMUYECKOW KYJIbTYpPBI, OIBITA
JNEATENBHOCTH SKOJIOTUYECKOW HANpPaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HUMHU B



MO03HABATEIbHOM, KOMMYHUKATUBHOM U COIHMAIbHOW TMPAKTHUKE, CIOCOOHOCTH W YMEHHS
AKTUBHO MTPOTUBOCTOSTH UICOIOTUN XeMOPOOUH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

NOHUMaHMS ClnenuUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poiu B (POpMHUpPOBAHUU
pallMOHAJILHOT'O HAyYHOrO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO MPEJCTaBJICHUS 00
OKpYKAIOLIEM MHUPE KaK O €IMHCTBE MNPHUPOALI M YEJIOBEKAa, B IMO3HAHWHU HPHUPOIHBIX
3aKOHOMEPHOCTEHN U pPEelIeHUHU MPo0JieM COXpPaHEHHUsI IPUPOJHOTO PABHOBECUS;

yOSXKIEHHOCTH B O0COOOM 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHOM IMBWIM3ALIUU: B €€
I'YMaHUCTUYECKOW HAMPaBJIEHHOCTH U BaXXHOW POJIM B CO3/IaHMM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpbl, PEHICHHH TJI00aJbHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHs YEIOBEYECTBA —
CBIPHCBOM, JHEPreTHYECKOHN, MHINEBOM M DKOJOTMYECKON OCE30IMacHOCTH, B Ppa3BUTHH
MEAUITMHBI, 00€CTIEYCHNN YCIOBUN YCTICIITHOTO TPYAa M SKOJOTUIECKH KOM(DOPTHOM KU3HH
Ka)kJIOTO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: MOHUMAaHHUS CYIIHOCTH METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BATh IMOJTy4YaeMble 3HAHUS
JUIsSL aHaiu3a W OOBSICHEHUS SBJICHUM OKPYXKAIOLIEr0 MHUpa U MPOUCXOMSIINX B HEM
U3MEHEHHMM, yMEHUS JeflaThb OOOCHOBaHHBIE 3aKJIIOYEHHUS HAa OCHOBE HAay4yHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIbIO MTOJIYUYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEILHO WCIIONB30BaTh XUMHUYECKUE 3HAHWS JJIs PEIICHUS
po0JIeM B pealibHbIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKON IEATENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpPA30BAHHMIO UM CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHHI) HOBBIX 3HAHUKA 110 XHUMHUH B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM TpyJa B pas3IuuHbiX cdepax mnpodeccroHaIbHON
JEATENbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHS YYEOHOro IpeaMera «XHMHS» Ha YpOBHE
CpeaHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HaYMMBIC 11 (DOPMHUPOBAHMS MHPOBO33PCHHS OOYYAIOIINXCS MEXKIMCIMILUIMHAPHBIC
(MeXIpeaMeTHbIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONIUE IEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CHEHU(PHUKY METOAOB MMO3HAHUS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepus,
BEIIECTBO, JHEPrus, SBJCHHME, MPOIECC, CUCTEMa, HAydHbIM (DAKT, MPHHIIMIL, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICAOBaHUE, HAOIIOICHUE, N3MEPECHHE, SKCIICPUMEHT H
Apyrue);

yYHHBEpCaJbHbIC  y4eOHbIC  JeWCTBHS  (MO3HABaTeJIbHbIC, KOMMYHHKATHBHBIC,
peryJIaTHBHBIC), oOOecreunBamue QGopMUpoBaHue (QYHKIMOHAIBHONH TI'PAMOTHOCTH U
COIIMAJIbHOM KOMITETEHIIUNK 00 YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYYAMONIMXCS  HCIONB30BAaTh OCBOCHHBIC MEKIUCIMILIMHAPHBIC,
MHUPOBO33pEHYECCKIE 3HAHHMS W YHHBEpCAlbHbIC Y4eOHbIC ICHCTBUS B TO3HABATEIBHOW M
COLIMAJIbHON MPAKTHKE.



MeranpeaMeTHble pe3yJIbTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCAIBbHBIMH YUeOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETyJISATUBHBIMU JEUCTBUSIMH.

OBjaieHNe YHMBEPCAJIbHBIMY YUeOHBIMY NMO3HABATEILHBIMU JAeHCTBUSIMH:

1) 6a3oBble JIOruYecKue JAeCTBUSI:

CaMOCTOSITEILHO (POPMYJTUPOBATh M aKTyaIM3WPOBaTh MPOOJIEMYy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OTPENENATh 1EeNIU JASATENbHOCTU, 3ajJaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH PE3YJIbTAThI ICATCIIBHOCTH C TIOCTaBJICHHBIMU 1IETISIMH;

WCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMM TMPUEMBI JTOTMUYECKOTO MBIIIJICHUS — BBIJACIATH
XapakTepHble TPU3HAKU TMOHATHH U YCTaHABIMBATh HX B3aUMOCBSA3b, MCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHATHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (JaKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUHU [JIs1 KIACCU(PHUKAIMU BEIIECTB M XHUMHUYECKUX
peaKuunii;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHbBIE CBSI3U MEXY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJICHHUS (MHIYKTUBHBIC, JCNYKTHUBHBIC, IO aHAJIOTHH),
BBISBJISITh ~ 3aKOHOMEPHOCTH M TNPOTHUBOPEYMS B  pPAacCMaTPUBAEMbIX  SIBJIICHHSX,
(hopMyIHpPOBaTH BHIBOABI U 3AKITIOYCHUS;

NPUMEHSATh B TIPOLIECCE TO3HAHMUS, WCMOJIb3yeMble B XHUMHU CUMBOJUYECKUE
(3HAKOBBIE) MOJIENIH, MPEOOPa30BBHIBATh MOJEIbHBIE TPEJICTABICHUS — XUMHUUYECKUN 3HaK
(cuMBOI) dJeMeHTa, XUMHUYeckas (opmyia, ypaBHEHHE XUMHUYECKOM pEaKIUH — TIpH
penieHnd y4eOHBIX TO3HABATENIBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIE
MOJICJIbHBIE TIPEACTABICHUS JJIS BBISIBIICHUS] XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XMMHUYECKUX PEaKITUH.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUil;

dbopmynupoBaTh I1E€IUM M 3aJa4d HMCCJENOBaHUS, WCIOJIb30BaTh ITOCTABICHHBIE U
CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA ITO3HAHUS M
OCHOBBI ISl (POPMHPOBAHMS THUIIOTE3BI IO IPOBEPKE IPABHIBHOCTH BBICKA3BIBACMBIX
CYXKJICHUH;

BJIaJIeTh HABBIKAMHU CAMOCTOSTEILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUCHHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHsS HaOmOAaTh 3a  XOAOM  Mpoliecca,
CaMOCTOSITEILHO IIPOTHO3UPOBATh €ro pe3ysbTaT, (JOPMYyIHpPOBATh OOOOIICHUS M BBIBOJIBI
OTHOCHUTENIbHO JIOCTOBEPHOCTU PE3YyJIbTATOB HCCIIECIOBAHUS, COCTaBISATh OOOCHOBAaHHBIN
OTU€T O IPOJIeNIaHHON padoTe;

npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEI0BATEILCKOM M MPOCKTHOM JCSATEIHHOCTH,
MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUs
MPaKTUYECKUX 3aJ1ay, IPUMEHEHHIO PA3JIMUYHBIX METO/I0B MO3HAHUSI.

3) pabora ¢ unpopManmeii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HMCTOYHHMKAX WHGPOpMAIMU (HAyYHO-TIOMYJIspHAs
JuTepaTypa XUMHYECKOrO COJIep)KaHMs, CIpPaBOYHBIC IT0COOMs, pecypchl MHTepHeTa),
aHAJTM3UPOBATh WH(OPMAIMIO PA3IUYHBIX BUAOB W (POPM MpENCTABICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIHpOBaTh 3alPOChl U IMPUMEHATH Pa3IUYHBIC METOJbI MPH IOHMCKE M O0TOOpE
uHbOopMaImK, He0OXOMMOM ISl BBEITIOJIHEHHUS YICOHBIX 3a/1a9 ONPEACIEHHOTO THIIA;



npuoOpeTaTh OMBIT UCIOIb30BaHUS MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN
Y PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSAITETILHO BBIOMpaTh ONTUMANBHYIO (OpPMY TpencTaBlIeHHUs HH(pOpMaluu
(cxemsbl, rpauKy, AUarpamMMbl, TAOIHIIbI, PUCYHKHU U IPYTHE);

UCMOJIb30BaTh HAYUYHBIM $3bIK B KayeCTBE CpEICTBAa MpU paboTe C XUMHUYECKOH
uH(opMalMel: MPUMEHATh MEXINpPeIMETHbIe ((PU3UUECKUE U MATEMaTHUYECKHE) 3HAKU U
CUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPA30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH.

OgJiaiecHHe YHHBEPCAJbHBIMA KOMMYHUKATHBHBIMY /1ICHCTBHSAMM:

3a/laBaTh BOIIPOCHl MO CYHIECTBY OOCYXIaeMOMl TeMmbl B XOJ€ Auajiora W/Wiu
JUCKYCCUH, BBICKa3bIBaTh HAEH, (HOPMYIUPOBATH CBOU NPEATIOKEHHUS OTHOCHUTEIHLHO
BBIIIOJIHEH NS [TPEJIOKEHHOM 3a4a4H;

BBICTYIIAaTh C NPE3EHTAMEN PE3YIbTATOB IO3HABATEIBHOMN AEATEIBHOCTH, ITOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBE€PCTHUKAMHU IIPU BBIOJHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB HM3y4ae€MbIX BEIIECTB,
peanu3anuy y4eOHOro npoekTa U (popMyJIUpOBaTh BBIBOJBI MO pe3yjibTaTaM MPOBEIEHHBIX
UCCIIEZIOBAHUIN MTyTEM COTJIaCOBAaHUSA MO3UIUI B X0/1€ 00CYKIeHUS 1 OOMEHAa MHEHUSIMU.

Ogy1aieHNE YHMBEPCAIbHBIMH PeryIsiTHBHBIMH 1CHCTBUAMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISITh CBOKO ITO3HABATENbHYIO JESTEIbHOCTD,
orpenensis e€ eIy U 3a/la4i, KOHTPOJIUPOBATh U 10 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeiaraeMplii  adrOpuT™M JCHCTBUII NMPU BBIMOTHEHUH YYEOHBIX W HCCIEI0BATEIBCKUX
3a/1a4, BIOUpaTh Hauboee 3Pp(HEeKTUBHBIN CIOCOO MX PEIICHHs C YYETOM MOIYYEHUS! HOBBIX
3HAHUU O BELECTBAX U XMMHUYECKUX PEAKIIUAX;

OCYLIECTBJIATh CAaMOKOHTPOJb CBOEW JEATEIBHOCTM HA OCHOBE CaMOaHalIW3a U
CaMOOILICHKH.

IHNPEIMETHBIE PE3YJIBTATHI

10 KJJACC

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckasi XMMUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM O XHMHYECKOM COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, POJIU XMMHUHU B MO3HAHWM SIBICHUN MPUPOIBI, B (HOPMHUPOBAHUH
MBIIIUICHUS. ¥ KYJbTYPhl JUYHOCTH, €€ (DYHKIIMOHAILHONW T'PaMOTHOCTU, HEOOXOAUMOMN IS
pelieHrs MPaKTUYECKUX 3a7a4 M DKOJOTMYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY
3J0POBbIO U IPUPOJHOM CPELE;

BJIAJICHUE CHUCTEMOW XMUMHUYECKMX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOMOJIATAOUINE
NOHATUA (XUMHUYECKUH SJIEMEHT, aToM, »JJIeKTPOHHas o000JI0YKa aroma, MOJIeKyJa,
BaJICHTHOCTh, DJICKTPOOTPHUIIATEILHOCTh, XHMHYECKasl CBS3b, CTPYKTypHas ¢opmylia
(pa3BépHyTasi W COKpalléHHAas1), MOJb, MOJSpHAsh Macca, MOJSPHBIA OOBEM, YIIIEpOIHBIN
CKeleT, (PyHKIMOHAJbHAS TPYIINA, pajJuKan, U30MEpHus, U30MEPhbl, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJIEBOAOPOIbI, KACIOPOI U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COCIUWHEHHUS); TEOPUH U 3aKOHBI (TeopHs
CTpoeHMsI opraHnyeckux BemiecTB A. M. byTriepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XWUMHUU;, MUPOBO33PCHUECKUE 3HAHUS, JICKAIIUE B



OCHOBE MTOHMMAaHUSI MPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH, (PaKTOIOrHYECKUe
CBEJCHUSI O CBOMCTBAaX, COCTaBE, MOJYYEHHH M O€30MaCHOM HCIOJIb30BAHMM BayKHEHIINX
OpPraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKON JEATENbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh ~ YMEHHUM  BBISIBJISTH  XapaKTepHbIE  IMPU3HAKU  TOHATHM,
YCTaHABJIMBAaTh UX B3aUMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU ONUCAHUU
COCTaBa, CTPOEHUS U MPEBPALLEHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUN MCTOJIb30BATh XUMUUECKYIO0 CUMBOJIUKY IS COCTABIIEHUS
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpMYN OpraHUYECKHX
BEIIECTB W YPAaBHEHHN XMUMHUYECKUX PpEAKIWN, W3rOTABIMBATH MOJEIH MOJIEKYII
OpraHMYEeCKUX BEUIECTB [JI WUIIOCTPALMM MX XHUMHUYECKOrO M MPOCTPAHCTBEHHOI'O
CTPOECHUS;

c(hOpMHPOBAHHOCTh ~ YMEHHMM  yCTaHABIMBATh  NPHUHAIIEKHOCTh  WM3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBYy M CTPOCHHUIO K OIpeneaéHHOMY KIacCy/TpyIe
COEJIMHEHUI (yriieBoaopoasl, KHCIIOPOJ U a30Tco/IepKaIIHe COEJIMHEHHS],
BBICOKOMOJIEKYJISIDHBIE ~ COCMHEHHUs), JaBaTb MM Ha3BaHMs [0 CHCTEMAaTHUYECKOU
Homenkiarype (IUPAC), a Taxke TPUBOIUTHL TpPHBUAJIbHBIC Ha3BaHUS OTJCIbHBIX
OpPraHUYECKUX BEUIECTB (3TWJIEH, MPONWIEH, alleTHICH, 3TUIEHIJINKOIb, TIUIEPUH, (PeHom,
(dopManpaerus, aueranblerujl, MypaBbUHAs KHUCIIOTA, YKCyCHash KHCIIOTa, OJEHWHOBAs
KHUCIIOTA, CTEAPUHOBAs KUCTIOTA, IITI0K03a, (PPYKTO3a, Kpaxmall, HEeIi0J103a, TJIUIHUH);

c(hOpMHPOBAHHOCTh YMEHHUSI ONPENEIATh BUABI XMMHUYECKOM CBSI3U B OPTaHHMYECKHUX
COEJIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHUS MPUMEHSTh MOJIOKEHUSI TEOPUH CTPOEHUSI OPraHUYECKHUX
BenecTB A. M. byriepoBa 1151 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, (PHUIUUYECKHE U
XUMHUYECKUE CBOICTBA THUIHMYHBIX MPEACTABUTENICH PA3IUYHBIX KIJIACCOB OpPraHUYECKUX
BEIIeCTB (METaH, 3TaH, 3TWICH, MPOIWICH, aleTuieH, OyraaueH-1,3, metundyraauen-1,3,
OEH30J1, METaHOJ, dTAHOJ, dTUJIICHTJIUKOIb, TIIUIEPUH, (EHOJI, alleTalIbICTHI, MypaBbUHAS U
YKCyCHasi KHUCJIOTBI, TJIFOKO3a, Kpaxmajl, LEeJUII0JIo3a, AaMHUHOYKCYCHas KHCIJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIMM C UCTIONIb30BAHUEM CTPYKTYPHBIX (POpMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOUYHUKH YIIJIEBOAOPOIHOTO CHIPhS
(He(Th, MPUPOIHBIN Ta3, yroib), CIOCOOBI UX MEpepaboTKU M MPAKTHUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKu;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUA MO XUMUYECKUM YpPaBHEHUSIM
(Macchl, 00bE€MaA, KOJIMYECTBA UCXOJHOIO BEIIECTBA WIHM MPOAYKTA PEAKLIUHU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIINN);

chOpMUPOBAHHOCTh YMEHUM BIIaJIETh CUCTEMOM 3HAHUUW 00 OCHOBHBIX METOJAaX
HAYYHOTO TO3HAHUS, HUCIOJIB3yeMbIX B XHMMHUU TPU H3YYCHHHM BEIIECTB U XUMHUYECKUX
aBlieHUN (HaOJIOZeHHe, HW3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh
CHUCTEMHBIC XUMUYECKUE 3HAHUS MJId TPUHATHUS PEHICHUA B KOHKPETHBIX KU3HEHHBIX
CUTYalMsIX, CBI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MpaBUjia MOJb30BAHUS XUMHUYECKON MOCyaon
U J1a0OpaTOpPHBIM OOOpYAOBaHHEM, a TakKe TpaBwia oOOpalieHHs C BEIeCTBAMH B
COOTBETCTBUM C MHCTPYKIHUSMH IO BBITIOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB;



c(hOpMHPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBITIONHITH XUMUYECKHH SKCIEPUMEHT
(mpeBpallleHUus OPraHUYECKUX BEIIECTB MPU HArpEBaHUU, MOJYYEHUE ATUJICHA U U3YUYCHUE
€ro CBOMCTB, KQUECTBEHHbBIC PEAKIIMM OPTraHUYECKUX BEIIECTB, JACHATypalusi OCJIKOB MpH
HAarpeBaHWM, I[BETHbIE pEaKIHK OCIKOB) B COOTBETCTBMM C TPABWIAMH TEXHUKU
0€30MacHOCTH TMpU OOpallleHWd C BEHIECTBAMH U JIA0OPATOPHBIM OOOPYIOBAHHUEM,
NPEACTaBIATh PE3YNbTAaThl XUMUUYECKOTO SKCIEepuMeHTa B ¢GopMme 3alucu ypaBHEHUU
COOTBETCTBYIOIINX peaKIuii U (POpMyIUPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTHUYECKU aHATU3UPOBATH XUMHUYECKYI0O MHPOPMALIUIO,
MOJTy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpefcTBa MaccoBod uHbopmarmu, HHTepHET H
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJI0ATh MpaBUiia SKOJOTHYECKH I€J1eCO00pa3HOro
MOBEACHUS B OBITY M TPYJAOBOUW JEATEIHHOCTH B IIENSIX COXPAHEHUS CBOETO 3/J0POBbS H
OKPY’KAIOIIEH MPUPOAHOU CpPEAbl, OCO3HABaTh OMNACHOCTh BO3JACHUCTBUSI HA KUBBIC
OpraHu3Mbl OIPEICTEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAas cmbica mnokaszarens [I/IK,
MOSICHATh HA TMPUMEpPAaX CHOCOObI YMEHBIICHHS W MPEIOTBPALlCHUs] WX BPEIHOTO
BO3JICMICTBUS Ha OPraHU3M YEJIOBEKA;

TSl OOY4arOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSAMHU 3/I0POBbS: YMEHUE NMPUMEHSTh
3HaHUs1 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIENBIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pelnbedHO-
TOUEUYHYIO cUcTeMy oO0o3HaueHuit JI. bpaiins g 3anucu xuMuyeckux Gopmyi.

11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHUA Kypca «OOmas W HeopraHWYecKas XUMHUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAY4YHOW KapTHUHBI MUpA, POJIM XUMHUHM B MO3HAHWUU SIBJIEHUN MPUPOABI, B (HOPMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYpPbl TUYHOCTH, €€ (DYHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHNs] MPAKTHYECKUX 3a7ad U DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPENE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIINE
MOHATHS (XUMHUYECKHUHA 3JIEMEHT, aTOM, M30TOT, S-, P-, 0- 3JIEKTpPOHHBIC OPOWTAIN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJSIPHBIN 00BEM, BaJI€HTHOCTD, AJEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHCJICHUsI, XUMUYECKass CBs3b (KOBaJCHTHAs, WMOHHAs, MeETaJUIM4YecKas, BOJIOPOJIHAs),
KPUCTAJNIMYECKAs] PpEMIETKA, THUIBl XUMHUYECKUX PpPEAKLHil, pacTBOp, BJIEKTPOIUTHI,
HE3JICKTPOJIUTHI, JIEKTPOIUTAYECKAS] AUCCOLUALMSA, OKUCIUTENb, BOCCTAHOBUTEINB, CKOPOCTh
XUMUYECKOM  peakluh, XUMHUYECKOE pPABHOBECHE); TEOPUU U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKONU aucconuanuu, nepuoanyeckuit 3akoH JI. WM. MennpeneeBa, 3akoH
COXpaHEHMS MACChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX
peakusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN $I3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIUE B OCHOBE MOHUMAaHWA MPUYMHHOCTA W CUCTEMHOCTH XWMHUYECKUX SIBJICHHM,
dakTonoruyeckue CBEIAEHUS O CBOMCTBax, COCTaBe, TMOJy4eHHUH U O€30MacHOM
UCIIOJIb30BAaHUM BAXXHEUIITUX HEOPraHMYECKUX BEIIECTB B OBITY © MPAKTHUYECKOU
JEATENbHOCTH YEIIOBEKA;



c(OPMHPOBAHHOCTh ~ YMEHHWM  BBISIBJIISITH  XapaKTepHbIE  TPU3HAKK  TOHATHMH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIONIUE MOHATHS MIPU ONMUCAHUU
HEOPraHUYECKUX BEIECTB U X MPEBPAIICHU;

c(hOpMHPOBAHHOCTh YMEHUN HCTIOIB30BATh XUMUYECKYI0 CUMBOJIUKY JIJIsSi COCTABIICHUS
dbopMynT BEHIECTB M ypaBHEHUN XUMHUYECKUX PEAKIMHA, CUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaJIbHbIC Ha3BaHUs OTICIbHBIX HEOPTaHWYCCKUX BeEIecTB (yrapHbIH Tas,
YTJIEKUCIIBIN Ta3, aMMUaK, raiiéHas u3BeCTb, HeraméHas U3BeCThb, TUThEBAs COja, MUPUT U
Jpyrue);

c(OpMHPOBAHHOCTh yMEHHUH OMNpEeAeNsaTh BAJICHTHOCTh U CTENEHb OKUCICHUS
XMMHYECKUX DJJIEMEHTOB B COEAMHEHMSX PAa3JIMYHOIO COCTaBa, BUJI XHUMHUYECKOM CBS3U
(koBaJeHTHAasl, HWOHHAs, MeETaJJIMYecKas, BOJOpPOJHAs) B  COCAMHEHUSAX,  THII
KPUCTAJJIMYECKOW PEIMIETKM KOHKPETHOrO0 BEUIECTBAa (aTOMHAs, MOJIEKYJIApHAsi, WOHHAsi,
METaJUIMYECKasi), XapaKTep CPebl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCAUHEHU;

c(hOPMHPOBAHHOCTh YMCHHM yCTaHABIMBATh TPUHAICKHOCTh HEOPTAaHMYECKUX
BEIIIECTB 10 UX COCTaBY K OMpeeIEHHOMY KJIacCy/Tpymie COeIUHEHUH (MPOCThIE BEIIECTBA
— METaJUTbl U HEMETAJUJIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHUJIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUH pPACKPBIBATh CMBICH Mepuonndeckoro 3akona JI. U.
MeHnneneeBa ¥ JIEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUU XapaKTEepPU30BaTh dJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 3J1eMEeHTOB 1—4 mepruonos [lepronndeckor CHCTEMBl XUMHUYECKHX 3JIEMEHTOB
JI. W. MeHneneeBa, HCIONB3yS TOHATHA «S-, P-, O-3JeKTpOHHBIC OpOHTATINY,
(QHEPreTUYECKUE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX
DJIEMEHTOB M HX COEAUMHEHHMH II0 IepuojaMm u rpynnaMm llepuoanueckor cucCTeMbI
xuMu4eckux saemenToB . 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUM XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMUYECKHUE
CBOMCTBA HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIATh CYILIECTBOBAHUE
TEHETUYECKOW CBA3M MEXIY HEOPraHMYECKMMHU BEIIECTBAMHM C IOMONIBI0 ypaBHEHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUII;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCUPUIIUPOBATH XUMUUYECKUE PEAKIIUH 110 PA3TUIHBIM
npu3HakaMm (YUCIYy M COCTaBY pEardpyroliMx BelIeCTB, TerioBoMy 3ddexTy peakiuu,
U3MCHCHHMIO CTENEHEW OKUCIEHUS DJEMEHTOB, OOpPaTUMOCTH PpEaKIUH, Yy4YacTHUIO
KaTaJn3aropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBJISITh YpPaBHEHUSI PEAKLIMM pPa3IUYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE YpAaBHEHUS PEAKIMd MOHHOTO OOMEHA, YYMTHIBAsl YCJIOBHS, MPH
KOTOPBIX 3TH PEAKINU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIMU, MOATBEPKAAONINE KaueCTBEHHBIN
COCTaB pa3JIMUYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABaTh OINBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

c(OpMUPOBAHHOCTD YMEHUU pacKpbIBaTh CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMHA IIOCPEACTBOM COCTAaBJIEHHS JJIEKTPOHHOIO OanaHca 3THUX
peaKLnil;

c(hOpMHPOBAHHOCTh YMEHHI OOBICHATH 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOU PEaKluu
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS] XHMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3neicteus (nmpunuun Jle Illatense);



c(hOpMHPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI, JIekKAIIUE B
OCHOBE IMPOMBIIIICHHOTO  IIOJAYyYEHUS CEPHOM  KHUCIOTBI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTh MPEJCTABICHUN 00 OOIMUX HAYYHBIX NPUHIUIIAX U IKOJOTHYECKUX
npo0IeMax XMMHUYECKOTo IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH NPOBOJAUTH BBIYHUCICHUS C HCIOJB30BAHUEM TMOHSTHUSA
«MaccoBas J0Jig BEIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUYECKHUX
peaKIusX, MacChl BEIIECTBA UK 00bEMA Tra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOUIUX B PEAKIIMH BEIIECTB, TEIIOBOTO d(dekTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJIIOJATh MpaBuia MOJb30BAHUS XUMUUYECKOW MOCYI0M
U J1abopaTOpHBIM O0OpYJAOBaHHUEM, a TakKe TMpaBuia oOOpalleHUus C BEIIECTBAMU B
COOTBETCTBHUH C MHCTPYKIIUSMH T10 BHITIOTHEHUIO TA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIAHUPOBATh M BBITIONHATh XUMUYECKUA JKCIIEPUMEHT
(pa3noxeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUM KaTalu3aTopa, ONPEACIICHUE CpPEbl
pacTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOTO WHIMWKATOPA, BIWSHUE PAa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOW pPEAKIMH, PEaKIIMM WOHHOIO0 OOMEHa, KaueCTBEHHBIC
peaknmu Ha cyibdaT-, KapOOHAT- W XJOPWU-aHUOHBI, HA KAaTHOH aMMOHUS, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 no TeMaMm «Metamwibl»y u «Hemeramibl») B COOTBETCTBUU C
npaBUJiaMM TEXHUKH OE30MaCHOCTH TIPU OOpaIlleHMH ¢ BEIIeCTBAaMU U J1aOOpaTOPHBIM
000OpyZ0BaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO dKCIEpUMEHTa B (popme 3amucu
YPaBHEHHM COOTBETCTBYIOIIMX peakuuid u (POpMyIupoBaTh BBIBOJBI HA OCHOBE JTHX
pEe3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3UPOBATh XUMHUYECKYI0 HHGOPMAIIUIO,
MOJIyYa€MYI0 M3 Pa3HbIX HCTOYHHMKOB (CpEeACTBa MaccOBOM KOMMYyHUKauuu, MHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIO/IAaTh MpaBUiia SKOJOTHYECKH I€eCO00pPa3HOro
MOBEJICHUSI B OBITY W TPYJAOBOM JCATEILHOCTH B IIESAX COXPAHEHHUS CBOETO 370POBbSI U
OKPY’KAIOIIEH MPUPOAHOW CpEAbl, OCO3HABaTh OMNACHOCTh BO3JACHUCTBUSI HA J>KUBBIC
OpraHu3Mbl ONPEACIEHHBIX BEHIECTB, MOHMMAas cMbIca mnokaszarens [IJIK, moscHaTe Ha
npuMepax CIrocoObl YMEHBIIEHUS UM TPEeAOTBpaIlleHUs HX BPEIHOTO BO3JCHCTBHUS Ha
OpraHu3M 4YeJIOBEKa;

JU1s1 OOY4arOIUXCsl ¢ OTPAHHMYECHHBIMU BO3MOXKHOCTSIMU 37J0POBbsI: YMEHUE MTPUMEHSTh
3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBIICHUI;

JUISL CIIETBIX U CTA0OBUASAIIMX O0YYAIOIIUXCS: YMEHUE UCIIONIh30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins as 3anucu xuMmudeckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
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Ne (uudposBbie)
pa3aesioB M TeM Kontpoabubie  IlpakTnuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NMporpaMMsbI padoTsI padoThI

pecypcsl

Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYEeCKON XMMHUH

1.1 [peamer 3




OPraHU4YeCKOW XUMHH.
Teopus crpoeHus
OpPraHMYECKHUX
coenuHeHuit A. M.
byrneposa

Hroro no pasaneiny

Pasnen 2. YrieBoaopoasl

2.1

IIpenenbubie
YTIIE€BOAOPOABI —
aJIKaHbI

2.2

Henpenensusie
YTJIEBOJOPOBI:
AJIKEHBI, AJIKAIUEHBI,
QJIKMHBI

2.3

Apomarnueckue
YTIE€BOIOPOABI

2.4

IIpuponusie
UCTOYHUKNA
YTIEBOIOPOAOB U UX
nepepaboTka

Hroro no paszueiny

13

Paznen 3. Kucioponconep:kaiue opraHu4eckue coeTuHeHHs

3.1 Cruptel. denon 3
AJBIEruan.
3.2 KapOoHOBBIE KHUCIIOTHI. 7
Crnoxuble 3¢upbl
3.3 YrneBoasl 3
Htoro no pazneny 13

Pa3nea 4. Aszorcoaeprkaniue opraHn4yecKue coeJuHEeHHs

AMUHBEL
4.1 AMWHOKHCIOTHI. 3
benku
Htoro mo pazneny 3

Pa3znen 5. BoicokoMosieKyJIspHbIE COeINHEHUS

51 [Inactmaccer. 5
' Kayuyku. BomokHa
Uroro mo pazaeny 2
OBIIEE KOJIMYECTBO 34
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