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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10 XMMHM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUA
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHONM MPOrpaMMbl CpPEHEro 00I1Iero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbiXx B DeaepaqsbHOM  rOCYJapCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpas3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TonokeHu «CtTpaTrerum pa3BuUTHS BocnuTaHus B Pocculickoit
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTAHUSI U Pa3BUTHs 00YJalOUUXCS CPECTBAMU
yueOHoro npeamera «Xumus» a1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alliy, SBISAETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
I[EJIOCTHOM CHUCTEeME XHUMHUYECKOro o00pa3oBaHMs. OTH I1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (HOPMUPOBAHKSI MUPOBO33PEHUS U OOIICH KyIbTYPHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPUPOAHOW cpeme. Peammsyercs xXumudeckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha ypOBHE CpEAHEro o0Iero oopa3oBaHus CPeACTBAMHU y4eOHOTO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0IUX I1eNled W TPHUHIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAMOHATHHOTO HAYYHOT'O MBIIIICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTABICHHUS 00 OKPYXaIOIIEM MUpE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3UJaTENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJ€HA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMUHbIX 001ACTAX, HE CBA3AHHBIX HETIOCPEIACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB Y TEOPHI XMMUHU.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
IPEJICTABIICHUSI O XUMUYECKON CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuanl M (PAKTOJOTMYECKHE CBEACHUS O BEIIEeCTBaX U
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIIHH,



rIIy0oke TMOHSATh HCTOPUYECKOE U3MEHEHHE (YHKIIMH 3TOro 3aKkoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BOKHEHIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHHUH, a4 TAKXKE O XUMHYECKHUX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMM COJIEPKaHUSA, HMEIOIIUMHU KYJIbTYPOJIOTHMYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAHHUIO B3aUMOCBSI3U XHMHH C
IPYTUMU HayKaMH, PAacKpbIBAIOT €€ pOJib B II03HABATEIILHONM M MPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIIIYCKHUKY OPHEHTHPOBAThCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS  M3YYEHUsS  OpPUEHTUPOBAHO  Ha
dopMmupoBaHue y 00ydarOmIUXCS MHPOBO33PEHUYECKON OCHOBBI Ui MOHMMAaHMUS
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TIO3HABAEMOCTh NPHUPOAHBIX SBJICHUNA NYTEM DSKCIEPUMEHTA H
pelIeHUs] TMPOTUBOPEUYMI MEXIy HOBBIMH (akKTaMu H  TEOPETHUYECKUMU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sieM cOepexeHHs] SIHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane pemieHus 3aad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3ALMU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUH, HMEIOIIMX 0a30BO€ 3HAUYCHHUE MJIs
pa3NUYHBIX BUJOB JEATEIBHOCTU: pEIICHHUs MpoOieM, TIOUCKA, aHamu3a M
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mnpenojaBaHus XHMHUKM Kak Ha YpPOBHE OCHOBHOIO OOIIETro
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IPHU ONPEACIICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
IpeMETA SIBJIETCS BIIOJHE ONPaBAaHHBIM.



CoryacHO JaHHOW TOYKE 3PEHMS TIJVIABHBIMHU LEJSIMM M3YYEHHsI IIpPEeIMeETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsIOTCSA:

e (opMUpOBaHHE CHUCTEMBbl XHMHUYECKHMX 3HAHUM KaKk BakKHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMEHTalIbHbIE 3aKOHBI U TEOPUHM XUMMH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
00001IeHN A MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHEH
UX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHMMHUYECKHX peakUuid, HEOOXOJUMBIX Uil MpUOOpETeHHUS
YMEHUI OpPUEHTHPOBATHCS B MHUPE BELIECTB UM XMMHUYECKUX SIBJICHUU,
MMEIOIIHUX MECTO B IPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HY;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMUYECKOTO OJKCIEPUMEHTAa, COOJIIOJICHUEM  IPABUI
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ atumM, conepkarenpHas XapakTEPUCTUKA LEJIEH U 3a1a4 U3y4EHHUs
npeIMeTa B IporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpeqHero oomero oopazopanus. CeroaHs B
OpernojiaBaHul  XUMHM B OosblIell  CTENEHW  OTHAETCs  MpPEaNOYTEHHUE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHUusl OOydeHMsl, OPHEHTHPOBAHHOW Ha
MOJTrOTOBKY BBIITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HAOOpOM 3HaHUM, a (PYHKIIMOHAJIHLHOM TPaAaMOTHOCTBIO, TO €CTh CIOcO0aMu U
YMEHHUSIMU aKTUBHOI'O MOJYYEHHs] 3HAHUM M NMPUMEHEHUSI UX B PEAbHON KU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TMM TnpH U3ydeHMHM TNpeaMera «XuMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKUe IIeNIM U 337a4H, KaK:

ajanrtanusi OOy4aroIMXCcsl K YCJIOBHUSIM JIMHAMUYHO Pa3BUBAIOLIErOCsS MUDA,
(opMHUpOBaHME  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopmupoBaHue |y OOy4aromMXCSi  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYECHHE Ul DPA3IMYHBIX BHUJIOB
NEeSATENbHOCTU: PEIIEHUs Mpo0JeM, MOUCKA, aHaimu3a U 00pabOTKH HH(pOpMaLUH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUs! OmbiTa JESATENHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TIO3HAHMUM XUMHUH, a TaKXkKe i1 OUEHKH C TMO3UIUI
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENLY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEM 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITEIbHO MPUOOPETAaTh HOBBIE
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHUE U pa3BUTHE Y O0yUaIOUINXCSA aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 37I0POBBIO, a TaKkKe NPUOOPETEHHS OMbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYYHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).



1.COIEP)KAHUE YYEBHOI'O TPEJMETA, YYEBHOT'O KYPCA (B
TOM YWUCJE BHEYPOUYHOW JEATEJBLHOCTH), YYEBHOI'O
MOIYJS

10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPraHNYeCcKOM XUMUH

IIpenmer opraHnyecKOr XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIY4EHUN HOBBIX BELIECTB M MATEPUAIOB. TeOpUs CTPOCHUS OPraHUYECKHUX
coenuHeHui A. M. bytiiepoBa, €€ ocHOBHBIE MMOJIOKEeHUSA. CTPYKTYpHBIE (DOPMYJIBI
OpraHMYEeCKUX BemecTB. ['omonorus, wn3omepus. XHMHUYECKas CBA3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue o kiaccuukanuu opraHuyeckux BemiecTB. HoMmeHkmarypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTHUYecKas) W TPUBUAIbHBIE Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX IPEBPALLICHUM:
O3HAKOMJICHHE C OoOpa3lamMy OpPraHWYECKUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ] OpPraHWYECKUX BEIECTB, HAONIOJIEHUE U
ONMMCAHNE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUI0 OPTAHNYECKUX BEILIECTB
IpU HarpeBaHuu (TU1aBieHrue, 0OYTJIMBaHUE U TOPEHNE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUU psif. MeraH W 3TaH —
OpOCTEUIINE MPEACTABUTENN aJKaHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHHs] W TOPEHMs), HAXOXIACHUE B TMPUPOJAE, IOIy4eHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIEH U IPONUIICH —
MpOCTEeHIIne MPEACTABUTENN AalKEeHOB: (U3NYECKUE M XMMHYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TANOTEHUPOBAHUS, TUApPATAUWN, OKUCICHUS H
OJIMMEPHU3allin ), TOJIy4eHUE U IPUMEHEHUE.

Anxaauensl: Oyraguen-1,3 u metmwnOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus noiumepusanuu). [lomyyeHne CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— TMpPOCTEHIINH MpeACcTaBUTENb AaJKUHOB: COCTaB, CTpOEHHE, (U3NYECKHUEe U
XUMUYECKHE CBOMCTBA (PeakUuU THAPUPOBAHMS, TaJIOrC€HUPOBAHMS, TUAPATALINH,
TOpPEHMS ), IOJTYYEHUE U TPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MUECKHEe U XMUMHUYECKHE CBOWCTBA
(peakuuy rajJIor€HUPOBaHUS U HUTPOBAHMS), NIOJydEHUE U NpUMEHEHUuE. Tonyon:



cocmae, cmpoeHue, uauueckue U  XuMmuueckue  ceolcmea  (peakyuu
2ANI02EHUPOBAHUS U HUMPOBAHUS), NOJYyYeHue u npumererue. TOKCUUHOCTH
apeHoOB. ['eHeTnueckas CBSA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAJICKAIIUMA K
Pa3IMYHBIM KJIACCaAM.

[IpupoaHbIE HWCTOYHMKH YIIIEBOAOPOAOB. [IpupomHbIi Tra3 W NOMYTHBIE
HedTsaHbie Ta3pl. HedTh m e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEPTH:
MEPErOHKa, KPEKUHI (TEPMHYECKUH, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOIYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHHs BEIIECTB M HX MPEBPALLICHUM:
O3HAKOMJICHHE C O0pa3laMHl IUIaCTMAacC, KaydyKOB M PE3HUHBI, KOJUIEKIHH
«Hedtp» u  «Yromp», MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIor€HOINPOU3BOIHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYYEHHE HTHIICHA
Y U3yYEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

Briuucnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuuu (Macchl, 00bEMa,

KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIUN).

Kucaopoaconep:xamue opraannyeckue coenHeHHs

[IpenenpHble ONHOATOMHBIE CHOUPTBL. MeETaHON MW 3TAaHON: CTPOEHUE,
¢usznueckue M XUMHUYECKHME CBOWCTBA (PEakKUUMUW C AKTUBHBIMU METAJUIAMH,
rajJloreHOBOJIOpOJIaMHU, TOpPEHHE), MpUMEeHEeHHe. BoJgopoiHbie CBS3UM MeEXay
MOJIEKYJIaMU CIIUPTOB. JIefiCTBME METaHOJIa M ATAaHOJIa Ha OPTraHU3M YEJIOBEKa.

MHoroaToMHble  COUPTHL.  ODTWICHIJIMKOJIb W  TIUUEPUH: CTPOECHHUE,
¢usnyeckue W XUMHYECKHME CBOMCTBAa (B3aMMOJAEWCTBHE CO UICIIOYHBIMU
METaJUIaMH, KaueCTBEHHas peakliis Ha MHOroaToMHble cnupthl). [leiicTBue Ha
OpraHusM yenoseka. [IpuMeHeHue riuneprHa u 3TUICHTITUKOISL.

®deHon: CTpoEHHE MOJEKYNbl, (U3NUECKHe M XUMHUYECKHE CBOICTBA.
TokcuuHocTh (enona. [lpumenenue genona.

Anpaerugpl U kemouvl. DoOpmanplIerui, aneTaubICTU: CTPOCHHUE,
(¢u3nyeckue U XMMUYECKHE CBOMCTBA (peakUMU OKHUCIEHHS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIIUN), TIOJyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAe/ibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHAs |
YKCYCHasi KUCJIOTBI: CTpOCHUE, (PU3NYECKUE U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue Ui Kjacca KUCIOT, peakuus 3Tepu(uKaium), noaydyeHue u NpuMeHEHHe.
CreaprHOBasi M OJICMHOBAas KUCJIOTHl KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX
KHUCI0T. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEHCTBHUE.



Cnoxuble >(QuUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uuponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, KilaccUUKaAlUs ~ YrieBOAOB  (MOHO-, JU- H
nosmcaxapupl). ['oko3a — NpocTedinii MOHOCaxapu: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKUEe U XMMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHuauHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHUE TIIIOKO3bl), HaXOXKICHHE B IPUPOJE, NPUMEHEHHE,
ouonornueckas poib. GotocunTe3. OpykTo3a Kak U30Mep TIHOKO3bI.

Kpaxman u nemirono3a kak npupoaHble nosmMepsl. CTpoeHHe Kpaxmania U
HeUr0sI03bl.  PU3MYECKME W XHMHYECKME CBOMCTBA Kpaxmaya (THUApOIH3,
KAu€CTBEHHAsI PEAKLIHSI C HOJOM).

OKCHepUMEHTAIbHBIE METOAbl M3yY€HHsS BEIIECTB M HX MPEBpallleHHi:
MpoBeicHne, HaOJMIOACHUE U OMHCAHHE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUYE€CTBEHHbIE PEAKIUHU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHUE STaHOJIA
okcusioM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) u runpoxcugom wmenu(ll), B3zaumMopeicTBHe Kpaxmana € HOJIOM),
MIPOBEJICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOU KUCIIOTHI.

PacuérHble 3anaum.

Brruucnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOI0 BELIECTBA WJIM MPOAYKTa PEAaKUHUH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIUH).

A3oTcoaepxalire OpraHuuecKiue COeqUHEHUS.

AMHMHOKHUCIIOTHI KaKk amM(OTEepHBbIE OpraHuvYecKue coenuHeHus. duzndeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMmepe riauiuHa). buonoruueckoe
3HAYE€HUE aMUHOKUCIIOT. [lenTupl.

benku kak nOpupoaHBbIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
THIPOJIN3, ICHATYypaIsl, KAUeCTBEHHbBIC pEaKliy Ha OEJKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
HaOJIIOICHUE U OMUCAaHUE TEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalus OEIKOB IpH
HarpeBaHHH, LIBETHbIE PEAKI[UU OEIIKOB.

BbicokomoJIeKyIsIpHbIE COCAUHECHUSA

OCHOBHbBIEC TOHSITUS XMMHUU BBICOKOMOJIEKYJSPHBIX COEIUHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJUMEPHU3ALNH, CPEAHSSA MOJEKYISPHAS
macca. OCHOBHBIE METOJBl CHHTE€3a2 BBICOKOMOJIEKYJISIPHBIX COCOUHEHUN —
NOJIMMEPHU3allvs U MOJTUKOHICHCALIHSL.



OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
O3HAKOMJICHHE ¢ 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAacC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.

Peanu3anus MeXNpeaMETHBIX CBS3€U MPU U3YUEHUN OPraHUYECKOW XUMHHM B
10 kmacce OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAYYHBIX TOHSATHH, TaK W MOHATHUH, SBISIOMIMXCS CUCTEMHBIMU ISl OTIAEIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHBIE MOHATHUS: SIBJICHUE, HAYUHbIN (DakT, TMIIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CHUHTE3, KiacCUudUKalus, MEepUOIUUYHOCTb, HAOIOACHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHUE.

®u3uka: Marepus, JHEpPrus, Macca, aroM, DJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKUl ypOBEHb, BEIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3NYECKUE BEIUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢dorocuHTE3, OMONOTMYECKM AaKTHBHBIC BellecTBa (OENKH, YTJIEBOMBI, >KHUPBI,
(epMeHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TOPOJIbI, MOJE3HbIE UCKONAEMBbIE, TOIUIMBO,
PECYPCHL.

TexHonorus: mNHILEBBIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IHUTAHMS,
MOIOILIAE CPEACTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE TPENapaThl, MaTeprasbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHUH

XAMHUYECKUN 3JeMeHT. AToMm. Sfnpo aroma, H30TOIBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUIecKrue ypOBHH, MOJYPOBHU. ATOMHBIE opOWTamu, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeeieHus] JEKTPOHOB MO OpOUTAIsIM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTypaIUsi aTOMOB.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CBA3b MEpUOIAYECKOrO 3aKoHA U [leprnoamyeckoil CUCTEMBI
xuMudeckux siaeMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUUYECKUX JJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmnaM U MepUuojaMm.
3HayeHue NMepuoANYECKOro 3aKOHA B pa3BUTUH HAYKHU.

Ctpoenne BemecTBa. XUMHYECKash CBsI3b. BHAbl XUMHYECKOW CBSI3U
(KOBaJIEHTHAsI HEMOJIApHAs W MOJSIipHAs, WOHHAs, MeTauinueckas). MexaHu3Mbl



o0pa3oBaHUsl KOBAJICHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH U  JIOHOPHO-
akuentopusii). BomopoaHas cBsizb. BaneHTHOCTh. DIEKTPOOTPUIIATENHLHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO ©  HEMOJIEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTABa BEIIECTBA. THIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEUIECTB OT TUIIA KPUCTAILINYECKON PELIETKHU.

ITonstue o anucnepcHbix cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccuduxarus HEOPraHUYeCKUX COEIMHECHUU. Homenknarypa
HEOPraHWYECKUX BeElIEeCTB. [ eHeTndeckas CBs3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIACCaM.

Xumuueckass  peakuus. Krnaccupukanums — XMMHUECKMX — peakuuid B
HEOPraHWYECKOM M OpPraHUYECKOM XUMHH. 3aKOH COXPAaHEHHUS MAacChl BEILIECTB,
3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUH TPU XUMHYECKUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (hakTopoB. OOpaTumbie
peakuuu. XuMuueckoe paBHOBecue. MaxkTOppl, BIMAKOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. Ipuanun Jle [laremnse.

OnexTponuTudeckas nuccoruaius. CuibHbIe U clladbie 3JeKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIasd, HEUTPaAIbHAs, NICTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
neMoHcTparusa Taosmn «llepuonnueckas cucreMa XUMHUUeCKuX daementoB J[. U.
MenneneeBay, u3ydyeHrue MOENed KPUCTAUIMYECKUX PEmETOK, HAOII0JeHHuEe W
OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OTBITOB (Pa3yioKEHHUE MEPOKCHIA
BOJOPO/Ia B IMIPUCYTCTBUM KaTajln3aTopa, ONPEICICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMOUIbIO YHHUBEPCAILHOIO HWHIUKATOPA, pPEaKIMd HOHHOTO OOMEHa),
MPOBEICHNE MPAKTHIECKOU PaboThl «BnusiHue pa3mudHbiX (PakTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKLINI.

Pacuérurle 3amaumn.

Pacuérel 10 ypaBHEHHMSIM XUMHYECKMX pEAKIHH, B TOM  YHCIE
TEPMOXUMHUYECKHE PACUYETHI, paCUEThl C HCIOJBb30BAHHEM IIOHATUS «MAaCCOBas
JTOJISI BEILIECTBAY.

Heoprauuueckasi xumust

Hemeramnel. Ilomoxxenune HemerannoB B Ilepuoamyeckonn cucreme
xumuueckux sneMeHtoB JI. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnueckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (HAa MpuMepe
KHUCJIOpOJIa, cephl, pocdopa u yriaeposa).



XUMHUYECKUE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (TaJOreHOB, Cephl, a30Ta,
docdopa, yriaepoga M KpEeMHHs) M UX  COCOUHEHHMH  (OKCHJIOB,
KHUCJIOPOJICOAEPKAIINX KUCTIOT, BOJOPOIHBIX COCTMHEHUN ).

IIpruMeHeHne BaXKHENIINX HEMETAIUIOB U UX COCTMHEHUM.

Meramnsl. [lonoxenune meramwioB B Ilepuoanueckoir cucreMe XMMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOCHHOCTH CTPOECHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MetajuioB. O6mme (usuyeckue cBoiicTBa MeTauioB. CruiaBbl METaJUIOB.
DJIEKTPOXUMHYECKUAN pAJT HANPSKEHUN METaJUIOB.

XUMHYECKHE CBONCTBA BaKHEUIIIMX METAUIOB (HATpHWM, KaJlui, KajablLIHi,
MarHui, alFOMUHUMN, IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHHUIA.

OO0mue cnocoObl monaydeHus: MeTaioB. [IpumeHeHne MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
M3yYEHHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», 0Opa3lloOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lay, HaONIOJCHUE W ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIMBITOB (B3aUMOACHCTBHE THAPOKCHIA ATIOMUHHUSA C PAcTBOpaMHU
KHUCJIOT U 1IeJI0Yel, KAYECTBEHHbBIC PEAKIIUU Ha KATHOHBI METAJLJIOB).

PacuérHble 3anaum.

Pacuérsl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OFHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuUMHUS U KU3Hb

Ponp xuMuu B oOecriedeHUM SKOJOTHYECKOM, DHEPreTHYeCKOM U THUILEeBOU
0e30MmacHOCTH, pa3BUTUU MeAWIUHBL [loHSATHE O HAYYHBIX METO/IaxX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienus 00 O0OmMMX HAYYHBIX MNPHHIMIAX TPOMBIIIICHHOTO
MOJYYECHUS BAXKHEUIINX BELIECTB.

YenoBek B MHUPE BEIIECTB M MaTEPUANIOB: BAXKHEWIIHUE CTPOUTEIbHBIC
MaTepuanbl, KOHCTPYKLIHOHHBIE MAaTepHajbl, KpPacKdh, CTEKJIO, KepaMHKa,
Marepuaibl Uil 3JIEKTPOHUKH, HAaHOMAaTEpHalbl, OPraHUYECKHE U MHUHEPAJIbHBIE
yI00peHus.

XuMHST U 3J0pOBbE YEIIOBEKA: TMpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MacHOr0 UCIOJIb30BaHUS MPENapaToB OBITOBOM XMUMHUHU
B IIOBCETHEBHOMU KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzaius  MeXNpeAMETHBIX  CBsI3ed MpU  H3ydYeHHM  oOmed
HEOpPraHu4yeckon xumuu B 11 kimacce oCymecTBIsSIETCSl yepe3 MCIOJIb30BaHUE KaK



OOIMX €CTECTBEHHO-HAyYHBIX MOHATUWA, TaK M MOHITHH, SIBIAIOIINUXCS
CUCTEMHBIMU JJIS OT/AEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaliu3, CHUHTE3, Kilaccu(ukaius, TMepUOJUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusnka: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKHUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHUE BEIIECTBa, (PU3NUYECKUE BEJIMUMUHBI U €AMHUIBI MX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, JKOocHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILLIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOpHbIE TOPOJBI, MOJE3HbIE UCKOMAEMbIe, TOIUIKBO,
pecypcehl.

TexHonorusi: XUMHYECKasi MPOMBILUIEHHOCTh, METAJLTYpPIHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEpHaJIOB, CEJIbCKOXO3UCTBEHHOE IPOU3BOJCTBO, MUIIEBAs
MPOMBIIUICHHOCTh,  (papMalleBTUYeCcKasi  IMPOMBINIICHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKHX IpenaparoB, IPOU3BOJCTBO KOHCTPYKUHOHHBIX MAaTEpUaJIOB,
AJIEKTPOHHAsS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



2.1INTAHUPYEMBIE  PE3VYJIBTATBI OCBOEHUAA  YYEBHOI'O
MPEIMETA, YYEBHOI'O KYPCA (B TOM YHWCJE BHEYPOYHOM
AEATEJIBHOCTH), YHEBHOI'O MOJAYJIA

JIMUYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
0o0ydJarolmuUMuUCs TporpaMM CpeaHero oOmiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOW ISt
pa3paboTKK TJIAaHUPYEMBIX PE3yJbTAaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs ABISETCS CUCTEMHO-ACSITETbHOCTHBIN MOAXOI.

B CcoOOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BHIJIEICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHHME OOYYaIOIMMHUCS POCCHUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH U CaMOOIIPEIEIICHUIO;

HaJIMYUE MOTUBALMU K 00YyUEHUIO;

L[EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHI JINYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUUYECKUX TpaaULIMil 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESATENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOU
CUCTEME XMMHUYECKOro 00pa3oBaHMUs;

HaJIM4KEe MPABOCO3HAHUS DKOJIOTMYECKONW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LU U CTPOUTD KU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IpEIMETa «XUMHS» JOCTUTAlOTCS B
€AUHCTBE Y4eOHOM M BOCHUTATEIBHOM JIEATEILHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMH, COLUUOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMHU
U HjaealaMd POCCUHCKOro TPaKJAAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W TpaBWJIaMU  TIOBEICHMs,  CIIOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIO3HAHMS, CaMOpPAa3BUTUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00 yJaromuxcs.

JIM4HOCTHBIE pe3yibTaTbl OCBOEHUS IMpeaMeTa «XHUMHS»  OTPaKarT
C(OPMUPOBAHHOCTh ONbITa IIO3HABATEIBHOW W MPAKTHUECKOH NEATEIbHOCTH
oOy4Jaromuxcs Mo peajr3aluy NPUHATHIX B OOLIECTBE IEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpakAaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00Y4arOUIMMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEM,
YBO)XECHUS K 3aKOHY U ITPABONOPSAKY;

MPEICTaBIICHU O COLUUAIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaThb M MPUHUMAaTb MOTHUBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TpoIleccy TBOpPUECTBA B 00JacTU TEOPHUH U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M I03HAaBaTENbHBIX MOTHMBOB B IIOJYYE€HUU U MOCIEIYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY U3Y4EHHUIO Npodeccuil pa3ingHoro poja, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpasoBaHusi, Oyayiiedl mnpodeccur W peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTUYECKOM HaIpaBIECHHOCTH, YMEHUSs
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTe€pUaNbHOW KYJIbTYpbI, pEHIEHUU TI00ATBHBIX MPOOIeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTydaeMble 3HAHUA ISl aHaIu3a U OOBSICHEHUS SBJICHHUI OKPY>KaIOLIero MUpa U
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHUS Jie1aTh 00OOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEHU(PUKY METOJIOB IO3HAHUS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHUE, HAOIOIEHNE, U3MEPEHNE, SKCIIEPUMEHT U JIpyTrue);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MAPOBO33PEHUECKNE 3HAHUSA U YHUBEPCAIbHBIC Y4eOHBIE
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJIbHbIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTB PE3YJIbTATHI ICSITEILHOCTH C ITOCTABICHHBIMU LIESIMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUS M KpPUTEPUHM Uil KIAcCU(PUKAUMUU BEIIECTB H
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH W MPOTUBOPEUUS] B PacCMATPUBAEMbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKMu — MpU pEIICHUH Y4eOHBIX I[O3HABATEIbHBIX M NPAKTHUUECKUX 3ajad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011eHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YyJIbTAaTOB MCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MIOMCKY METOJI0OB PEIICHUS] NPAKTUYECKUX 3a]ad, HPUMEHEHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IPEJICTaBIICHNU, KPUTUYECKH OLICHHUBATh eé JIOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAy4YHBIA s3BIK B KA4deCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgiageHne yHuBepcalbHbIMH KOMMYHUKATUBHBIMHU JAeHCTBUAMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C TPE3EHTAIME pPe3yJbTaTOB TO3HABATEIHHOW JIESTENHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3ynbTaTraM MPOBENEHHBIX HMCCIEAOBAHWUN MYTEM COTJIACOBAaHWS TO3ULHANA B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJiaraéMblil  aNrOpUTM JIEUCTBUM TIpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHajH3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpPA, POJIM XUMHUU B I[IO3HAHWUU SBJICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOW  XMMHWYECKHX  3HAHWUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIM OO0BEM, YIICpOAHBIN CKeneT, (YHKIMOHAIbHAS TPYIIIa,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHCJIOPOJI M a30TCOAEpXAalllie COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BeimiecTB A. M. bytiepoBa, 3aKOH cCOXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOIOTUYECKHE CBEIACHUS O CBOWCTBAX, COCTaBe, IOJIYUYCHUH W
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUN OPraHUYeCKUX COCTMHCHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJCIM MOJIEKYJ OPTaHMYECKHX BEIIECTB I WILTIOCTPAIlUU HUX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIaCCy/TpyINe COCAMHEHUH (yriIeBOIOPOAbl, KHUCIOPOJI U a30TCOAepXkKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIINKONb, TJHIEPUH, (eHON, (HOopMabIeTH, aleTaabIeTul, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OPraHMYECKUX COCAMHEHUAX (OAMHAPHBIC U KPATHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepuU30BaTh  COCTaB,  CTPOCHHE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALIEPUH, (EHOJI, aleTalbJIeTH ], MypaBbHHAs W YKCYCHas KHCIIOTBI, TJIFOKO03a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOMHOTO BEIIECTBA WJIM IMPOIYKTa
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU W3YYECHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKMU3HCHHBIX CUTYaI[USX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOAaTh MIPABHJIA TTOJIB30BAHUS XUMUYECKOM
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUS OPTaHUYECKUX BEIIECTB MIPU HArPEBAHMH, TOTYyICHUE
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM O0OpPYIOBAHUEM, TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
uH(OpPMANKIO, TONYYaeMyl0 U3 pa3HBIX MCTOYHUKOB (CpPEICTBA MacCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHsI CBOEr0 3[0pPOBbS M OKPYXKAIOIIEW IPUPOIHOM CpEeNbl, OCO3HABATh
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIs 00Y4YarOIIUXCsl ¢ OrPpaHUYECHHBIMU BO3MOKHOCTSIMU 3I0POBbS: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHMU MBIIUICHUS UM KYJbTYphl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHS (XHUMHUYCCKUH 3JIEMEHT, aroMm, M3orom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKIMUH, PacTBOp, DJIEKTPOJMUTHI,  HEIJICKTPOJIUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHMYECKUX SIBJICHUM, (PAaKTOJOTUYECKUE CBEJICHUSI O CBOMCTBAX,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOLIUE IMOHATHS MPH
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJCIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XUMUYECKOM
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTH YMEHUU yCTaHaBIIMBAaTh NPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPEASAEHHOMY KJacCy/Tpymme
COCIMHEHUMN (MPOCThIE BEIIECTBA — META/UIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICI MEPUOIUYECKOT0 3aKoHa J1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
XuMHueckux dyiemeHToB JI. M. MennesneeBa, UCHOb3ys MHOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o nepuojam u rpymnmnam llepuoanyeckoit cucreMbl XuMu4yeckux 3yemMeHToB 1. U.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHUE CBOWCTBA HEOPraHMYECKMX BEIIECTB  PAa3JIUYHBIX  KJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEIIECTBAMU C MOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUSI PEAKIMN pPa3TMUHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBII COCTAB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PAacCIlO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

C(OPMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaThb XHWMHUYECKHUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHUCIECHUS C HCIOIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BELIECTB, TEIUIOBOI0 3(P(EeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH MO BBINOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiib»y) B COOTBETCTBUM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHHN KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
I€JIECOO0PA3HOro MOBEAEHUS B OBITY W TPYIOBOW JESATENBHOCTH B IEJSIX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPEIOTBPALLEHHS UX BPEIHOI0 BO3ICUCTBUS HA OPIraHU3M YEJIOBEKA,

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMUYEeCKUX

bopmyi.



3. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHUE KAKJIOM TEMbI YYEBHOI'O IIPEJMETA, BO3MOXXHOCTh
VCIOJIB30BAHUS S0P U IIOP 1O KAXK IO TEME

10 KITACC
KoanuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnubie | IlpakTnueckne
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHMYECKUX COSTUHEHUM A. 3
M. BytnepoBa
Wroro mo pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIEeBOAOPOABI — AJKAHbBI 2
59 HenpenenbHbie yriaeBOIOPOIBI: aKEHBI, 6 1
' aJIKaJUEeHbI, aJTKUHbI
2.3 ApomaThieckue yrieBo10poabl 2
54 [IpupoaHbIe HCTOYHUKHU YIIIEBOAOPOAOB U 3 1
' UX nepepaboTKa
Wroro no pazneny 13
Pasnea 3. Kuciiopoacoaep:xamme opranudeckue coeJMHeHust
3.1 Cnuprel. @enon
3.2 Anbnerunpl. KapOoHOBBIE KHCIIOTHI. 7 1




CrnoxHble 3GupbI

3.3 VrineBoasl

Uroro no pazneny

Pa3nen 4. A3oTcoaepikaiiue Oprannyeckue coeJUHEHUs

4.1 AMuHBl. AMUHOKHCITOTHI. benkn

Hroro no pazgeny

Pa3nen 5. B]:ICOKOMO.JIeKy.]IﬂpHLIe COCIMHCHUSHA

5.1 IInactmaccel. Kayuyku. BosokHa

Uroro no pasneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara uu(ppoBbIE
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 IIpenmeT oprandeckor Xumun, eé 1
BO3HMKHOBEHHE, pa3BUTHE U 3HAUCHHUE 04.09.2023
Teopust cTpoeHuss OpraHUYECKUX
2 coequHennii A. M. BytiiepoBa, eé 1
yHIep 11.09.2023
OCHOBHBIE [1OJIOKEHHUS
[IpencraBnenue o knaccupuKanuu
OpraHuyecKux BemiecTB. Homenknatypa
3 1
(cucremaruueckasi) U TpUBHAJIbHbBIE 18.09.2023
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMYECKUH Pt 25.09.2023
5 MertaH 1 5TaH — npocTenme 1
MIPE/ICTAaBUTENN AJIKAaHOB 02.10.2023
6 AJKeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
P 09.10.2023
OTHIIEH U IPONUJIEH — IPOCTENINE
7 1
IPEACTaBUTENN aJIKEHOB 16.10.2023
8 [TpakTuueckas pabota Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3YUYEHHE €r0 CBOMCTB) 23.10.2023
9 Ankanuensl. byraauen-1,3 u 1
MetunOyraauen-1,3. [lonyuenue 06.11.2023




CUHTETHUYECKOr 0 Kay4yKa U pEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 FOMOHOquefKHfI psan. AuetuiaeH — 13.11.2023
MPOCTEH NI TIPEICTABUTENb AJIKUHOB
11 BrlunciieHnst o ypaBHEHUIO XUMHUUYECKON
peaxiuu 20.11.2023
12 Apensbl: 6eH3011 ¥ TOJy0J. TOKCHYHOCTh
apeHoB 27.11.2023
13 I'eneTnueckas CBs3b YrieBOAOPOIOB,
[IPUHAUIEKAIINX K PAa3IMYHBIM KJlaccaM 04.12.2023
[TpupoaHbIe UCTOYHUKHU YTIEBOAOPOIOB:
14 MPUPOIHBIN Ta3 U MOMYyTHHIE HETAHbIE
Ff?.]fl), Ife(bTb u nponyK}T]LI eé Hepq;pa6on<n 11.12.2023
IIpupoaHble NCTOYHUKHU YTIIEBOAOPOIOB:
15 MPUPOJIHBIN T'a3 U MOMYTHbIE HEPTAHbBIC
F:;LII), He(Th U nponyK}T]H eé Hepqe)pa6OTKI/I 18.12.2023
16 KonTtponsHas pabota mo pasneny
«YTIEeBOIOPOIBI» 25.12.2023
17 [IpenensHbIE OJTHOATOMHBIEC CITUPTHI:
METaHOJ U 3TaHOJ. BojgoponHas cBs3b
18 MHOroaToMHbI€ CIIUPTHI: TUJICHTJIMKOIb U
TIIMIEPUH
19 deHou: CTpOCHHE I\fOHeKyJ'IBI, buznueckue
Y XUMUYECKHE CBOMCTBA, IIPUMEHCHUE
20 Anpneruasl: hopManIbICTHI U
areTajbaerua. AneTod
21 OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE

KHCJIOTEI: MypaBbHHAasA U YKCYCHast




[Tpaxktuueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCyCHOW KHCIOTBI»
CreaprHOBas ¥ OJICMHOBAs KUCIIOTHI, KaK

23 MPEACTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpla KaK CONM BBICIIHX KapOOHOBBIX
KHCIIOT, MX MOIOIIEE ICHCTBHE
Crnoxubie 2GUpHI KaK TPOU3BOHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHHe,
Ouosioruyeckas poib KUPOB
YrineBonbl: cocTaB, Kjaccu PUKAIus.

27 Baxueiinume npencraBuTeNn: TIH0K034,
bpykTo3a, caxaposa

98 Kpaxmai v 1esiron03a KaKk mpupoIHbIe
TTOJTUM EPbI
KonTtponsHas pabota mo pasneny

29 «Kucnoponconepxaiiye opraHnyeckre
COCIMHEHUSD)

30 AMUHBI: METUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIe

31 OpPraHUYEeCKUEe COCAMHEHHUS, UX
Oouonorunyeckoe 3HaueHue. [lentuasl

39 benku kak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS

33 OCHOBHBIE MTOHSTUSI XUMUU

BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHGHI/Iﬁ




OcHOBHEBIC MCTOJbI CHHTEC3a

34 BBICOKOMOJIEKYJIAPHBIX COCIUHECHUM. 1
[ImacTMaccel, KaydyKu, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJbHbie
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
H3Yy4YCHUA

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

06.09.2023

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XUMHYECKHX 31eMeHToB JI. U.
MenneneeBa, UX CBA3b C COBPEMEHHOU
TEOPHUEN CTPOCHMS ATOMOB

13.09.2023

3aKOHOMEpPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COCAMHEHUI
10 TPYIIIaM U ITepruoiaM. 3Ha4eHHE
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB /.M. Menaeneera B
Pa3BUTHH HAYKH

20.09.2023

Crpoenue BeliecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHUS
KOBAJIEHTHOM cBsi3u. BomopoaHas cBs3b

27.09.2023

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

04.10.2023

[TonsiTrie 0 AMCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE

11.10.2023




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
['eneTnyeckas cBsi3b HEOPraHMYECKUX
BEIIIECTB, Pa3JIUYHBIX KJIACCOB

18.10.2023

Krnaccuukanus XuMUIECKUX PeakIuii B
HEOPraHWYECKON U OPraHNYECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

25.10.2023

Ckopoctb peakuuu. O0paTUMbIE peaKIUy.
XHUMHUYECKOE paBHOBECHE

08.11.2023

10

ITpaktuyeckas padota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

15.11.2023

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoHOM Toka3zarene (PH) pacTtBopa.
Peakunu nonnoro oomena. ['naponms
OPraHN4CCKUX U HCOPraHN4YCCKNX BCIICCTB

22.11.2023

12

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

29.11.2023

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBBI XUMUN»

06.12.2023

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB

13.12.2023




15

CrimaBbl METAJIOB. DIEKTPOXUMHUYECKHUN
Pl HAPSHKEHUM METALIIOB

20.12.2023

16

XUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

27.12.2023

17

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKHEe CBOMCTBA [TMHKA, JKele3a U UX
COeTUHEHUN

19

[TpaxkTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, uX mojioxeHHE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckue cBOICTBa HEMETAIJIOB.
AInoTponus HeMeTaJioB (Ha IpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA raJIOT€HOB, CEPBI U
HUX COEIWHEHUI

23

XuMHUYecKre CBOMCTBA a30Ta, hocodpa u ux
COE/IMH CHHI

24

XUMHUYECKHE CBOMCTBA yryiepoja, KpeMHUS U
HUX COEIUHEHUN

25

[IpuMeHeHu e Ba)KHENIIMX HEMETAJIOB U UX
COCIUHEHNHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O




Tteme «HemeTamner». Beraucienud mo
YPaBHEHUSM XUMHYECKUX PEAKIINU 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"HemeTamnbt"»

28 KonTtponpHas pabora o remam «MeTtasuibi» 1
u «Hemeramisn»
Heopranuueckue v opraHu4ecKre KHCIOTHI.

29 Heoprannueckue u opraHu4ecKue 1
OCHOBAHUS
AMdoTepHbIE HEOPTraHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPTAaHUYECKUX M OPTaHUICCKUX
BEIIIECTB
Ponb xumun B 00eCIIeUeHNH SKOJIOTIYECKOH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTUU METUITUHBI
ITpencraBnenns 00 oOIMX HAYYHBIX

32 IPUHLIMIIAX IPOMBIIIJIEHHOTO TIOJyYEHUs 1
BAKHEHIINX BEILECTB

33 YenoBek B MHUpE BEIIECTB U MAaTEpUaIOB

34 XuMUS ¥ 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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