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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe demepanapbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHONM MPOrpaMMbl CpPEHEro 00I1Iero oOpa3oBaHUs
(®OIT  COO), npeacraBiaeHHbIX B  dDeaepasbHOM  rOCYAAapPCTBEHHOM
oOpazoBatenpbHoM cTtanaapre COO, c¢ yu€érom Konmenmuu mpemnojgaBaHus
ydyeOHOro mpeaMera «XuMHUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
denepanuy, pealu3yrOIIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMBbI, H
OCHOBHBIX moJIokeHUul «CTpaTeruu pa3BUTUsS BoclnuTaHusi B Poccuiickoit
Oeneparuun Ha nepuon Ao 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMIOB K pa3pabOTKe MPOrpaMMbl N0 XMMHH, K OMPEICICHHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHs 00Yy4aIOIUXCSl CPECTBAMU
yuebHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHuentyainsHble MojiokeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJICH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alliy, SBISETCS 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 MPUPOJIBI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPUPOAHOW cpeme. Peammsyercs xXumudeckoe oOpa3oBaHUE
0o0y4JarmMXcs Ha YPOBHE CPEAHEro oOIero oopa3zoBaHusl CpeACTBAMU YUEOHOIO
npeamMera «XuMHsS», COJAEpKaHUE M MOCTPOCHHE KOTOPOIro OIpeAeiIeHbl 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
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit denepaium.

XuUMHUS Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT OCOOYI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHUEM BEIIECTB, MX CBOMCTBAMU M BO3MOKHBIMHU 00JIACTSIMU ITPUMEHEHU 51.



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 HampaBj€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
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN YpOBEHB
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKH3Hb COLIMYMa, MPOJOJIKEHUS
00pa30BaHuA B Pa3IMUHBIX 001ACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisiomiuMu  MpeAMeTa «XUMHS»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIIOYCHHEM 3HAHWUW M3 OOIIeH XUMHH) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO/Aa K MH3YyYEHHIO Y4YeOHOro wmarepuana u 0OyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKO XHMHUU BEIIECTBa
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHH — OT YIVIEBOJOPOAOB /10 CIOXKHBIX OMOJIOrMYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKII1H.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHumdeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIIHH,



ry0oke TOHSATh MCTOPUYECKOE H3MEHEHHWEe (YHKIMM 3TOro 3akoHa — OT
o0o0maromei 10 OOBICHSIONMIEH M TPOTrHO3UPYIOIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAaxX W IMPUMEHEHUH, a TAKXKE O XMMHUUECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMM COJIEPKAHUS, HMEIINMU KYIbTYPOJIOTHUUECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
IPYTUMU HAyKaMH, PACKpPBIBAIOT €€ pOJib B IIO3HABATEIIBHOM U IPAKTUYECKOH
JESITEeIbHOCTH 4EeJIOBEKa, CMOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHMSI K MIpoOIecCy
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPHIOKEHUN XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OPHEHTUPOBATbCA B OOIIECTBEHHO M JMYHOCTHO 3HAUYHUMBIX
npobsiemMax, CBA3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIMBATh HH(POPMALHIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX UCCIIEIOBATENILCKUX 3aad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopMupoBaHUE Y OOYYAIOUIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJII TOHUMAaHUS
¢unocopckux wuaeH, TakUX Kak: MaTEepUATbHOE E€JUHCTBO HEOPraHMYECKOro M
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pelIeHUs] TMPOTUBOPEUYMI MEXIy HOBBIMH (akKTaMu H  TEOPETHUYECKUMU
IPENNOChIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIIEHUH SKOJOTHYECKUX MpOoOieM, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, 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 MpeaMeTra MpeaycMaTpuBaloT  (QOpMUPOBAHHE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3NUYHBIX BUJOB JEATEIBHOCTU: pEIICHHUs MpoOieM, TIOUCKA, aHamu3a M
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIEN0BATENIbCKON JESITENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke mnpenogaBaHus XWMHM KAaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IPHU ONPEACIICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHONM 3HAYMMOCTH TPAJULMUOHHO MPU3HAETCS (POPMHPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TAKOW MOAXOJ K ONPEACICHHIO IeJield H3ydeHUs
IpeMETA SIBJIETCS BIIOJHE ONPaBAaHHBIM.



CoriacHoO MaHHOW TOYKE 3PEHUsSl TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBIIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKA HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTU IOCTYIHBIX
00001IeHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEn
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBanue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKIUid, HEOOXOAUMBIX JJIsi MNpUOOpETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOLIMX MECTO B MIPUPO/IE, B MPAKTUUECKON 1 MOBCEITHEBHOM KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB JEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHMEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM  IPaBHII
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ 3Tum, conepkarenpHas XapakTEpUCTHKa LEelell U 3a7a4 U3y4eHHUs
MpeIMeTa B MPOrpaMMe 10 XUMUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHEro obero oopasoanus. CeronHs B
MpEenoJaBaHud XUMHUHM B  OoJblIEd  CcTENeHW OTAAETCA  NPEANOYTEHHE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOydYeHMs, OPUEHTHUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHHMKA OOII€00pa30BaTEeNbHON OpraHu3aliy, BIAJICIOIIEr0 He
HAOOpOM 3HaHWM, a (DYHKIIMOHAIBLHOM TPaAaMOTHOCTHIO, TO €CTh CIOCO0aMH U
YMEHUSAMHU AKTUBHOTO MOJYYEHUSI 3HAHWI U MPUMEHEHHUS MX B PEAJIbHOW KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBA3u ¢ 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a1a4l, Kak:

ajanTtanus 00y4aroIuXcsl K yCIOBHSIM JUHAMHUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMuUpoBaHUE  WHTEUIEKTYaJlbHO  PAa3BUTONM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE U PA3NUYHBIX BHUJIOB
JIESITENBbHOCTHU: peIlleHus NpoOsieM, TOUCKa, aHaliu3a U 00padoTKku MHMOpMAIIHH,
HEOOXOJUMBIX MJII TPUOOPETEHHs] ONbITa JAEITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C TMO3UIMUI
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CpPeNy;



pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEUICKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUU Ul MOUCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU TUIAHUPOBAHWU M TPOBEICHUU XHWMUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBIEHHOCTU XUMHH, €€ BaXXHOW pOJIM B PEIICHUHU TJIOOATBHBIX MPOoOIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOJIb30BaHMS TIOMYYEHHBIX 3HAHWW [JISI TPUHATHS TPAMOTHBIX DEUICHUN B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yueOHOM 1IaHe cpegHero ooOmero ooOpa3oBaHUs HpeaMeT «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
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 kimacce — 34 gaca (1 gac B Heenio).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
NOJIyYYCHHH HOBBIX BEIECTB W MAaTe€pHaloB. TeOopHsl CTPOEHHSI OPraHUYECKHUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenue o kiaaccudukay opraHudeckux BemiecTB. HomeHkmarypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3lamMu OpPraHWYECKHUX BEIIECTB M MaTepuajlaMd Ha MX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran u 3TaH —
OpOCTEHIINE MPEACTABUTENN aJKaHOB: (PU3MYECKME M XMMHUYECKHE CBOMCTBA
(peakuuy 3aMEIIEHHUs W TOPEHHMs), HAXOXKIACHUE B NPHUPOAE, IOIYYEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINEe MPEACTaBUTENN aJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHMS, TAJIOT€HUPOBAHMS, THUApATAllUM, OKHUCJIEHUS U
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus noiaumepusauuun). IlomydeHue cHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHMS ), IOJTYyYEHNE U IPUMEHEHUE.

Apensbl. bensoi: cocraB, crpoeHue, (pU3MYECKHE M XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumerenue. TOKCUUHOCTD



apeHoB. ['eHeTHUYecKas CBsA3b MEXAY YIJIEBOAOPOAAMM, IPUHAICKANIUMU K
pa3IMYHBIM KJIACCAM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble ra3pl. Hedte u e€ mpoucxoxaenue. Crnocobbl nepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TEPMUYECKUH, KaTaTUTUYECKU), mnuponu3. [IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHHs BEIIECTB M HX MPEBPALLICHUMN:
O3HAKOMJICHHE C O0pa3llaMH IUIacTMacc, KaydyykKOB U PE3UHbBI, KOJUICKIUU
«Heptb» u  «Yromp», MOAETUPOBAHME  MOJEKYJ  YIJIEBOJOPOIAOB U
raJIOreHONPOU3BOIHBIX, TPOBECHIE NPAKTUYECKON PabOoThI: MOJy4YeHHUE STHIICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IIpenenbHble OQHOATOMHBIE CHOUPTBL. MeETaHOI W 3TAHOJI: CTPOCHHE,
buznyeckue MW XUMHUYECKHUE CBOMCTBAa (peakiuu C aKTUBHBIMU MeETaJllaMH,
raJIoreHOBOJOPO/IaMH, TOPEHHE), TMPUMEHEHHE. BomOpoIHbIE CBA3M MEXIY
MOJIEKYJIAMU CIIUPTOB. J[eCTBME METaHOJIa U ATAHOJIA Ha OPraHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusnueckne W XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE CO IICIIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAas peakilds Ha MHOTOATOMHBIC CIUpPThI). [lelicTBue Ha
OpraHu3M 4enoBeka. [ [puMeHeHne rimiepuHa u 3TUICHTJIMKOJIS.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
TokcuunocTs denona. [lpumenenue enomna.

Anbnerunibl U kemouul. DopManbpieruj, alneTalbAETUul: CTPOCHHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINN), TOJyYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeACNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHasi KUCIIOTBI: CTpOEHHE, (PU3MUYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxuble >(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. [ muponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapuipl). ['moko3a — MpocTeduii MoHOcaxapuJ: OCOOCHHOCTH CTPOCHHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmenu(ll), okucieHne amMMHadyHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NUeckne W XMMHYECKHE CBOMCTBA KpaxMmajia (THApOJIH3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOIOICHNEe W OINMHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusom wmenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHUE TIJIMIIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumojneicTBHE Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnble 3amaun.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMH 0 W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa O€iIKOB. XHMMHUYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HaAOJII0/ICHUE U ONMCaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalUs OEJIKOB MpU
HarpeBaHWM, IIBETHBIC PEAKITNN OEITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TTOJTMMEPHU3AITNS U TTOJTMKOHICHCAITHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIUMX €CTECTBEHHO-
HAYYHBIX TOHATHHA, TaK W TIOHATHH, SIBISIFONTUXCS CHUCTEMHBIMHU TSI OTACITBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAIM3, CHHTE3, Kiaccu(uKamus, MepuoauIHOCTh, HAOIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYIa,
OHEPreTUYECKU ypPOBEHBb, BEIIECTBO, TEIO, O0BEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUE BEIMUMHBI U CIMHUIIBI UX H3MEPCHUS.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasIBl, TOPHBIE MTOPOJBI, TIOJE3HBIE HUCKOIMAeMbI€, TOTLIMBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TPOIYKTHI, OCHOBHI PAIMOHAIHLHOTO IMHTAHWS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

Xumuyeckul smeMeHT. AToMm. SAapo aroma, U30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeieleHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(MUTYpallKs aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB XHWMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJICHTHAsI HETOJSIpHAS U TIOJISIpHAsi, MOHHAs, MeTaJUimdeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopusii). BomopoaHas cBsizb. BalleHTHOCTB. DNEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenknarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKOM M OPraHMYECKOM XUMHHM. 3aKOH COXPAaHEHHsS MACChl BEUIECTB,
3aKOH COXPAHCHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [larense.

DnekTponuTrudeckas guccormanus. CuibHbIC U cliadble eKTpouThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MenneneeBay, M3ydeHHE MOJEICH KPUCTALIMYECKUX PEIMIETOK, HAOMIOJCHUE W
OMHUCaHNE IEMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIa
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMONIbIO YHUBEPCAILHOTO WHAMKATOPA, PEAKIMM HOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

PacuéTtel 1noO ypaBHEHMSIM XHMHUYECKHX pPEakUuii, B TOM YHUCIIEC
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsT HEMETAUIOB (HAa MpuMepe
KHCIopoa, cepbl, hochopa u yrieposa).

XUMHUYECKUE CBOWCTBA BaXKHEHIIUX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxenne merawioB B llepruoanyeckor CUCTEME XUMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BaXXKHEHIIUX METAIOB (HATPUM, Kaluil, KalbIUi,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00pa3l[oB HEMETAUIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OIBITOB (B3aUMOJECUCTBUE THUIPOKCHAA ATIOMHUHHUS C PaCTBOPAMHU
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuétel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WIH O00BEMY OFHOTO W3 y4YaCTBYIOIIUX B PEAKIMH BEIIECTB,
pacuérbl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MIPOJYKTOB PEAKLUH, €CIIA OJTHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xumum B oOecriedeHUN SKOJOTHYSCKOM, YHEPreTHYSCKOM W THIIEeBON
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUpPE BEIIECTB M MaTEPUAIOB: BaXXHEWIIHE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl AJs 3JEKTPOHUKH, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MUHEpaIbHBIC
yI00peHus.

XuMug W 340pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOI0 UCIOIb30BaHUs MPENApaToB OBITOBOM XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaKk W TIOHSATUM, SBISIIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHaldu3, CHUHTE3, KilacCuUKaIus, MEePUOJUYHOCTh, HaAOIIOACHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: Matepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, MMPOTOH, HEUTPOH, MOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kierka, opraHu3M, B3KocHucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

Texnonorusi: XumMudeckas: IPOMBIIUIEHHOCTb, METAJUTYpPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MAaTEPHAIIOB, CEIhCKOXO3HWCTBEHHOE MPOW3BOJICTBO, MHINEBAsS
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VYJIBTATBI OCBOEHM A [TPOT'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHBIM). HaydHo-mMeToanueckoil OCHOBOW IS
pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPEIHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTATOB OCBOCHHUA MpeaMera «XUMHs» Ha YpOBHE CPEIHErO
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUHN JMYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaloIMXCsl PYKOBOJICTBOBAaThCS B CBOEHU
JESITENIbHOCT IIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMH IE€I0CTHOM
CUCTEME XHUMHUYECKOT0 00pa30oBaHus;

HaJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYIbTYpPhl U CIIOCOOHOCTU CTAaBUTH
I U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIO3HAHMS, CaMOpPA3BUTUSL M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMbITA TMO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
0o0y4JarmuXcs Mo peajr3aluy MPUHATHIX B 00IECTBE IEHHOCTEHN, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YJArOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U O0SI3aHHOCTEH,
yYBO)KCHHS K 3aKOHY U TIPABOTIOPSIIKY;

MPEJICTABIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELUICHUH Y4eOHBIX M MO3HABATEIbHBIX 3a7ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTM MOHMMATh W NPUHHUMATh MOTHBBI, HAaMEPEHHUs, JIOTUKY U
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHWS K MCTOPUYECKOMY M HAy4YHOMY HaCJEIUIO
OTE€YECTBEHHOM XUMUH;

YBKEHHUSI K IpOLIECCYy TBOpYECTBA B OOJACTH TEOPUM M IPAKTHUYECKOIO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MIOCTOSIHHOT'O TPY/1a YUYEHBIX U MPAKTHUKOB;

MHTEpeca M I103HABATENbHBIX MOTHUBOB B MOJYYEHHUM U MOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYaIlMH, CBS3aHHbBIE C XUMUYECKUMU SBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPaBCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHUE IOCIECACTBHM 3THX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

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

coOmoieHusl TpaBui Oe30macHOro oOpalleHusl ¢ BEIIECTBAMH 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;

OCO3HAHMSI TOCTEACTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOJIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE€ B pEUIEHWH NPAKTUYECKUX 3aJad
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOPECCUil pa3iuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHUSI K TPYAY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYaAJILHONH TPaeKTOPUU
oOpasoBaHusi, Oyaymed mnpodeccuu W peaiu3allui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOMICHUSI K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAHUS TJIOOATLHOTO XapaKTepa HKOJIOTHYECKUX TMPOOJIeM, BIIASHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOHOMN U COIIUATBHON CPEIbL;

OCO3HAHMSI HEOOXOJMMOCTH HCHOJb30BAHUS JOCTHKEHUH XUMHH  JUIS
pelIeHus BOMPOCOB PAllMOHAILHOIO MPUPOIO0IOIL30BaHNUS;

aKTUBHOTO HENpPUSITHS JIEUCTBUM, MPUHOCAIIUX BpeA  OKpY)Karolen
MPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX ICUCTBUHN U MPEJOTBPAILATH UX;

HaJU4usl Pa3BUTOIO SKOJIOTMYECKOIO MBIIUICHHS], SKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeATeNbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
MpaKTUKE, CIHOCOOHOCTM U YMEHHS AaKTUBHO MPOTUBOCTOATH HACOJOTUH
xemo(oouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUsl CHeUU(PUKH XMMHA Kak HayKd, OCO3HaHUA €& pOoJau B
(dbopMUpOBaHUN PAITMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3IaHUH IIEJIOCTHOTO
MIPEICTAaBIICHUS 00 OKPYKAIOIIEM MHPE KaK O €IWHCTBE MPUPOJIBI M YEIIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MPOoOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yOexaEHHOCTH B 0CO0OM 3HAUYMMOCTH XUMHUU JUIsl COBPEMEHHOM
IUBWIM3ALUM: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXXHOM poOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUILIEBON U
AKOJIOTUUECKON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICUCHUU YCJIOBUI
YCIEIIHOTO TpyJa W OKOJIOTMYECKH KOMMOPTHOW IKU3HHM KaXIOro ujeHa
00I1IeCTBa;

€CTECTBEHHO-HAyYHONW T'PAaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh



HOJTy4aeMble 3HAHUA IS aHaJIu3a U OOBSICHEHUS SIBICHHI OKPY KaIOLIEero MHUpa U
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust IpodJieM B peabHbIX )KU3HEHHBIX CUTYalIMSIX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
camMo00pa30BaHUIO, K AaKTHMBHOMY IIOJYyYEHHUIO HOBBIX 3HAHHW [0 XUMHUU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSM TpyJZla B pa3IMYHbIX cepax mpodeccHoHanbHON

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMus» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAYyYHOW KapTUHBl MHUpa W CHEHU(UKY METOAOB ITO3HAHMS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYUYHbIN (DAKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATIHLHON KOMIETEHIIMH 00Yy4arOIINXCs;
CHOCOOHOCTh o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTIIMHAPHBIE, MAPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC ydeOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHbIMM, KOMMYHHMKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

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

ONpPENCNSITh UENu JEATEIbHOCTH, 3aJaBas MapaMeTpPbl W KPUTEPUH HX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCTIOJIb30BATh IIPU OCBOCHUW 3HAHWUW MPUEMBI JIOTHYECKOTO MBIILUICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE NOHATHS AJI1 OOBSICHEHUSI OTJIEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PpACCYXIECHHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEICTABICHNU — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMHUUYECKUX PEAKLIU.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUJIs1 (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HABBIKAMHM CaMOCTOSITEJIBHOI'O IUIAHUPOBAHMS W IPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpoliecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIUpOBAThH
00001IEHNSI U BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
NESITEIbHOCTU, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEILHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOMYJISIpHasl JUTEepaTypa XWMHUYECKOTO COJEpXaHHs, CIpPaBOYHbIE I[OCOOUS,
pecypcel MHTEpHETa), aHANM3MpOoBaTh MH(MOPMAIUIO Pa3IUYHBIX BUIOB U (HopM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHbOpMaIMK, HEOOXOIAUMOW IS BBINOJHEHUS Y4EeOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

MpUOOpEeTaTh OMNBIT HKCMOJIb30BaHUS HMHPOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OPMY  MPEACTABICHUS
uHdopMaInuu (CXeMbl, rpapuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

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

BBICTYNATh C MPE3EHTAIMe pPe3yJbTaTOB IMO3HABATEIHHOU NEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, peain3alii yueOHOro mpoekTa u (GOpMYIUPOBaATh BHIBOIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSTENbHOCTh, Ompeensis e€ IeNu W 3aJadd, KOHTPOJIUPOBaTh M TO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh ~ NPEJACTABJICHUNA O XUMHUYECKOM  COCTaBIISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



npuponabl, B (QOPMUPOBAHMM MBIIUICHUS H  KYJIbTYphl  JMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M MPHUPOTHOU
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpalléHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHCJIOPOJI M a30TCOAEpXAalllie COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUECKHI SI3BIK XUMUW, MHUPOBO33PCHUECCKUE 3HAHWS,
Jexalye B OCHOBE IMOHHMMAHMS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJH30BAaTh COOTBETCTBYIOIIUE MOHATUS TPHU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GbopMyT OpPraHMYECKHWX BEIICCTB MW YPAaBHCHHH XHMHYECKUX pEaKIuH,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAIICKHOCTh W3yYEHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIMHCHMS), JaBaTh WM Ha3BaHUS TIO
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHWYECKUX BEIICCTB (PTUIICH, TPONMWICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNATh BHUABI XHUMHUYECKOM CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOXKEHUS TEOPUH CTPOEHUS
oprannueckux BemecTB A. M. bytiepoBa miisi 00bsSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHECHUSI MacChl BEIIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznueckre W XUMHUYECKHE CBOWCTBA THIUYHBIX TPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHWYeCKUX BEHIECTB (METaH, 3TaH, ITWICH, MPOIMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ], ATaHOJ, JTUJICHTJIMKOJb,
TIIAIEpUH, (PEHOJI, aleTalbJIeruI, MypaBbHHAS W YKCYCHas KHCIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

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

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
peakIuu 10 HW3BECTHBIM Macce, O00BEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCIOJIb3yEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHUMHUYECKHWE 3HAHWS JJs TPUHITHS PEIICHUNA B
KOHKPETHBIX JKM3HCHHBIX CHUTYyaI[UsX, CBSI3aHHBIX C BEIIECTBAMH U WX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIOIaTh MPaBHIIa MOJB30BAHUS XUMHYECKOU
nocyaod u 1a0OpaTopHbIM OOOpYJOBAaHHMEM, a TakKe IpaBuiia OOpallleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOPMUPOBAHHOCTh YMEHHMH TJIAHUPOBaTh M BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TIpaBWJaMU TEXHHKH O€30MacCHOCTH TMpU OOpaleHuud ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH AaHAIM3HPOBATH XUMHYECKYIO
nH(OpPMAIHIO, TIOJy4aeMyl W3 pPa3HbIX MCTOYHUKOB (CpPEICTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHSI CBOErO 3JI0POBbS M OKPYKAIOIIEH INMPUPONHOU CpElbl, 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 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy obo3HaueHuil JI. bpaitns ayisa 3anmucu XuMHYECKUX

dbopmy.
11 KJIIACC

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

c(hOpMUPOBAHHOCTh  NPEACTABICHUNA: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
Opupoabl, B (QOPMUPOBAHWUU MBIIUIGHUS U  KYJAbTYpPhl  JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHUSI K CBOEMY 3JI0POBbIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIArAIOIINE MOHATHSA (XUMHUYCCKUH 3JIEMEHT, aToM, H30ToIm, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBajJIeHTHAsl, HOHHAs, METAJJTHYECKasi, BOAOPOIHAs ), KpUCTAJUTMYECKAsl peléTKa,
TANBl ~XHUMUYECKUX  PEAKUUW, PpPacTBOpP, DJIEKTPOJUTHL, HEINEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOM peaklni, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON AucColManuu, rnepuoanueckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHUsI MACChI BEIIECTB, 3AKOH COXPAHEHHS U MPEBPALICHUS YHEPIUU
NPy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XUMHMYECKHUX SIBJICHHH, (haKTOJOTUUECKUE CBEIICHUS O CBOMCTBAx,
cocTaBe, TOJIYYeHUH M 0€30IMaCHOM HCIIOJIB30BaHUN BaKHEUIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHaBJIMBaTh MX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHbIM ra3, YIJIEKHCHIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

chOpMUPOBAHHOCTh YMEHUHN OMPENETSATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX JIEMEHTOB B COCJAMHEHHUSX Pa3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOrO BEHIECTBAa (aTOMHasi, MOJICKYJsSpHas,
MOHHAsl, METAJUIMYECKas), XapaKTep Cpelibl B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh MIPUHAIIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PAaCKPbIBATh CMBICI NEPHUOJUYECKOTO 3aKoHa J[.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKMX »JJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHMYECKHUX 3JIEMEHTOB U UX COCAUHEHUI
o nepuoaam u rpynnam lleproanueckon cucreMpl XUMUYECKUX demMeHToB []. 1.
Meneneena;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (ONUCHIBATH)  OOIIUE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIY HEOPraHUYE€CKUMH
BEI[ECTBAMU C MOMOIILI0 YPABHEHUI 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 YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHMM TPOBOAUTH PEAKIMH, MOATBEPKIAIONIHE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW PACKPBIBaTh CYIIHOCTb  OKHCIMTEIbHO-
BOCCTAHOBHTEJIbHBIX pEaKIUi MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajlaHca
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 XapaKTEepH30BaTb XUMHUYECKHE TMPOLIECCHI,
JeKallue B OCHOBE IMPOMBILUIEHHOIO MOJIYYEHUsS CEPHOM KHCIOTHI, 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 COOJIIOATh MTPaBUJia MOJIb30BAHUS XUMUYECKOU
nocyaod W 1a0OpaToOpHBIM OOOpYJOBAaHHMEM, a TakKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH MO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (Pa3jIokKEeHUEe MEPOKCHAa BOJIOPOJia B MPUCYTCTBUU KaTalld3aTropa,
ONpEIEIECHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOIIBI  YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peaKiu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, Ha KaTHOH AMMOHHMSI, PEHIEHUE 3KCIEPUMEHTAIbHBIX 3a/ay IO
TeMaM «Metaubl» U «HemeTaiib») B COOTBETCTBUM C MPAaBHJIAMH TEXHHUKU
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid ¥ (HOpPMYIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIM3UPOBAThb XUMHUUYECKYIO
uH(pOpMaILMIO, TOJYy4aeMyld M3 Pa3HbIX MCTOYHUKOB (CpPEeACTBAa MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
I€JIECOO00PAa3HOro MOBEAEHUS B OBITY W TPYIOBOM JESATENBHOCTH B LEISIX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicnt nokazarenss [IJIK, moscHATH Ha mpuMepax CrocoObl YMEHBIIEHUS H
IIPENOTBPALLEHHS UX BPEIHOI0 BO3ICUCTBUS HA OPraHU3M 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
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpaitns ayia 3anmucu XUMHYECKUX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
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94 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
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Htoro no pazgeny 13
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' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
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padoThI padoThI
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Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemectBa. MHOroo0Opasue 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 )
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
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