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HOACHUTEJIBHASA 3AIIUCKA

[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» ais 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyainsHple nojiokeHus PI'OC COO o B3auM0OOOYCIIOBIICHHOCTH IIEJICH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHU3alliU, SBJISETCS HEOThEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
I[EJIOCTHOM CHUCTEeME XHUMHUYECKOro o00pa3oBaHMs. OTH I1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (HOPMUPOBAHMSI MUPOBO33PEHUS U OOIICH KyIbTYPHI
YEeJIOBEKa, a TakKXKe OKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY
3M0POBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe o00pa3zoBaHuE
oOy4Jaromuxcs Ha ypOBHE CpPeAHEro o0Iero oopa3oBaHus CPeACTBAMHU y4eOHOTO
npeamMera «XUMUS», COJIEPKAHUE M TIOCTPOECHUE 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
o0IIUX IeJied W TPUHIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3IaHUM HOBOH 0a3bl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATHHOTO 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 B3aMMOIEHCTBYSI C IPYTMMHM €CTECTBEHHBIMH HAyKaMH, XUMUS CTala
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 Pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HETIOCPEACTBEHHO 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
BEIIECTB HA OCHOBE OOIMX MOHSITHI, 3aKOHOB Y TEOPHI XUMUHU.

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€ OpraHMYecKOoM 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 YIJIEBOJAOPOIOB 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,



ry0’ke TOHSATh HUCTOPUYECKOE W3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHMM, a TAaKKE€ O XMMHUYECKHMX PEaKIMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpoTeKaHus pomnonHsercss B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COZIEPKAHUS, WMEKOIIMMH KYyJIbTYPOJIOIMYECKUH M MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
IPYTUMU HayKaMH, PAacKpbIBAIOT €€ pOJib B II03HABATEIILHONM M MPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHMIO YBKEHHUS K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHWUW, PEIIEHUS WHTEIUIEKTYalbHbIX H
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopMmupoBaHue y 00ydarOmIUXCS MHPOBO33PEHUYECKON OCHOBBI Ui MOHMMAaHMUS
¢unocopckux HIEH, TaKUX KaK: MaTepualbHOE €IMHCTBO HEOPraHWYECKOro H
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pellieHus TMPOTUBOPEYUN MEXAY HOBBIMU (akTaMHM U  TEOPETUYECKUMU
IPEINOChIIIKAMH, OCO3HAHUE POJIM XUMUHU B PEIIEHUH SKOJOTHYECKUX MPOOIIEM, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane pemieHus 3aad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3ALMU
oOy4arommxcs TMPUHATBIE MPOTrPaMMON MO XWMHM TOAXOIbI K OIpPEIeIECHUI0
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3NUYHBIX BUJOB JEATEIBHOCTU: pEIICHHUs MpoOieM, TIOUCKA, aHamu3a M
00paboTKu uHGOPMAIU, HEOOXOUMBIX JIJIsi PUOOPETEHHUS OIbITa TPAKTUYECKOU
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IPHU ONPEACIICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJNEH M3Y4eHUs IpeIMeTa HallpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOUYKHM 3PEHMS] TaKOW MOAXO0J K OMNPENEICHHUIO LeJel H3ydeHus
peIMeTa SBIISIETCS BIIOJHE ONMPABIAHHBIM.



CoriacHoO MaHHOM TOYKE 3pEHUs TJIABHBIMHU ILEISIMUA HM3YYEHHS MpEeaMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBsIIOTCSA:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KaKk  BakHeEHIen
COCTaBIIIOIIEH €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 Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUUYECKUX pEaKIUid, HEOOXOAUMBIX JJIsi MNpUOOpETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIIOJECHUEM  IMPABUI
0e30macHoro ooparieHus ¢ BeECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHHUs
MpeIMETa B MPOrpaMMe MO XUMHUHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH
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 BBIMTYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliK, BIAJCIOIIET0 HE
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHUSAMHU AKTUBHOTO MOJYYEHUSI 3HAHWI U MPUMEHEHHUS MX B PEAJIbHOW KU3HU
JUTSL pEIICHUS] TPAKTUYECKUX 3a/1au.

B cBA3u c 3TUM Opu U3YYEHUHM TpeAMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

amanrtanus OO0y4aroIIUXcs K YCIOBHSIM TWHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopMupoBaHWME  WHTEUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIbBHOMY HMPUHSATHIO TPaMOTHBIX
pelieHui B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOlIUXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UJIsl PA3IUYHBIX BHUJOB
JESITENbHOCTU: PEIlIeHUs Mpo0seM, MOUCKa, aHaidu3a U 00paboTku MHGOpPMaIINH,
HEOOXOJUMBIX MJiI TPUOOPETEHHs] OMbITa JEATENbHOCTH, 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 MPUPOAHYIO CPEAY;



pa3BUTHE TMO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH IS TIOWCKA M aHallu3a y4eOHOHU M
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, TpPH TUTAHUPOBAHUU W TPOBEICHUH XUMHUYECKOTO
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, OCO3HAHUS HEOOXOIMMOCTH OEpexHOTrO
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yueOHOM miaHe cpenHero oOmero oOpa3oBaHUs MpeAMET «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 kmacce — 34 gaca (1 gac B Heeno).



COJEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnYecKOW XMMHH: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIY4EHUN HOBBIX BELIECTB M MATEPUANIOB. Teopust CTPOCHUS OPraHUYECKUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYEeCKUX BemecTB. ['omonorus, wn3omepus. XHMHUYECKas CBA3b B
OpPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenue o knaccuukanuu opraHuveckux BemecTB. HomeHkmatypa
OpPraHMYEeCKUX COEIMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE C OOpa3lamMy OpPraHWYECKHMX BEIIECTB M MaTepuallaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUU psiA. MeraH W 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIIEH —
MPOCTEHIINE TPEACTABUTEIN AaJKEHOB: (U3NYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOr€HUPOBAHMS, TUApATAlUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHMUYECKHUE CBOMCTBa (peakuus nojaumepusauuu). [TomyuyeHne CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOWMCTBA (PEAKIMU TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THpaTaIiH,
TOpPEHUS ), IOJTYYEHUE 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), NOTYYeHue u npumeHexue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXIY YIJIEBOJAOPOJAMH, MPUHAMICKAINIUMHU K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHbie Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HePTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHUs BEIIECTB M WX MPEBpallCHUM:
O3HAKOMJICHHE C oO0pa3laMHl IUIacTMAacCc, KaydyKOB M PE3HUHBI, KOJUICKIIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

Boruncnenuss 1mo ypaBHEHHIO XWMHYECKOM peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IIpenenbHple  OAHOATOMHBIE CIUPTHL. MeETaHOI MW 3TAHOJ: CTPOCHME,
¢u3nueckue M XUMHUYECKHME CBOWCTBA (PEaKUUMU C AKTUBHBIMU METAJUIAMH,
rajJloreHOBOJIOpOJIaMHU, TOpPEHHE), MpUMEHEeHHe. BoJgopoiHble CBSI3UM MEXAy
MOJIEKYJIAMU CITIUPTOB. JIeCTBHE METAHOJIA U OTAHOJIA HA OPTaHU3M YEIJIOBEKA.

MHoOroaToMHbl€  CHOMPTHI. OTWICHIVIMKOJIb W  TJIULUEPUH: CTPOECHHE,
¢usnyeckue W XUMHYECKHME CBOMCTBAa (B3aMMOJAEWCTBHE CO UICIIOYHBIMU
MeTalJlaM{, KaueCTBEHHAas PEaKIusi Ha MHOIroaTOMHbIe cnupThl). [lelicTBue Ha
opraHusMm 4enoseka. [I[puMenenune rimneprsa u dTUICHTIIMKOJIS.

@deHoN:  CTpOEHUE MOJEKYNbl, (U3UYECKUEe W XUMHUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anpperunpl U kemoHvl. DoOpMaNbIETH], ALETAIBIAETHI: CTPOECHHE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KAau€CTBEHHBIE PEAKIUN), TIOJYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpe/elibHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHAasl KUCJOTBI: CTPOCHHE, (PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA (CBOWCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapruHOBasi M OJICMHOBAas KUCIOTHl KaK MPEACTAaBUTEIM BBICIIMX KapOOHOBBIX
KHUCI0T. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE IEHCTBUE.

CnoxHble >(pUpbl Kak NPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupoB. [Ipumenenue xxupoB. buonorudeckast
POJIb JKUPOB.



VYrneBoawl:  cocraB, KiacCU(pUKanMs ~ yriaeBogoB  (MOHO-, JU- U
nosimcaxapuibl). ['oko3a — MpocTernii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonoruyeckas poiib. @otocunre3. OpykTo3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NUeckne W XMMHYECKHE CBOMCTBA Kpaxmajia (THIPOJIH3,
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
okcugomM Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOICHCTBUE TIIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumonelcTBHEe Kpaxmajia € HOIOM),
MPOBEACHUE MPAKTUUYECKON PaObOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrble 3amaumn.

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 ).

A3oTcoaepKale OpraHM4ecKie CoOeIMHEHNS.

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 OeiakoB. XHMMHUYECKHME CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHBIC PEAKITNN OCIIKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCTICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TTOJIMMEPHU3AIINS W TTOJTUKOHCHCAITHSI.

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

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanyss MEXIpEAMETHBIX CBSI3CH MPU U3YUYCHUH OPTaHUYCCKOW XMMHUU B
10 xmacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIUMX €CTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAIM3, CHHTE3, KiacCH(HKaIMs, MEepUOINIHOCTh, HAOIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: wMaTepus, OHEpPrus, Macca, aroM, DJIEKTPOH, MOJICKYIa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUE BEIMYMHBI U CIMHUIIBI UX H3MEPEHUSI.

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 TPOAYKTHI, OCHOBHI PAIlMOHAILHOTO IMHTAHWSI,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMeHT. ATOM. Snpo aroma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUe ypOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeieleHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYypaIisi aTOMOB.

Ilepuoanuecknit 3akoH U Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xuMudeckux asneMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX UMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM U MEpPHOJaM.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauinueckas). MeXxaHU3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U JOHOPHO-
akuentopHeii). BomopoaHas cBsizb. BaneHTHOCTh. JEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI U AaHUOHBI.



BemectBa  MOJNEKYJISIPHOTO W HEMOJIEKYJIIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKHU.

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

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIINX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

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

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMUCaHUEe AEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKEHHUE MEPOKCUIA
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMONIBIO YHHBEPCAIHHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMUYECKON PEAKIIAN.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS BEIIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumMuueckux sneMeHtoB [[. M. MenpeneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsT HEMETAUIOB (HAa MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoma W KpPEeMHHs) W HMX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxxenne meraiuioB B llepmognueckor CUCTEME XUMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomMoB MmeTasuioB. OOmue guznueckue cBoricTBa MeTauioB. CIuiaBbl METAILIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mue crocoObl MoMy4eHUs: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOACHCTBHE THAPOKCHIA ATIOMUHUS C PAcTBOpaMU
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIUHU BELIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEeBOU
0€30MacHOCTH, Pa3BUTUU MeEAUIUHBL. [loHATHE O HAy4YHBIX MeETOAaX MO3HAHMUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHHIIMIAX TPOMBIIIICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMAaTepuasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
yI00peHus.

XuMug W 340pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX CBSA3€ NOpuU  HU3ydeHUH oOue
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TeOpUsl, aHaldu3, CHUHTE3, KilacCuUKaIus, MEePUOJUYHOCTh, HaAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPECHUE, SBJIICHUE.



dusuka: marepus, YHEpPrus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaInOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, JKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILLECTB B OPraHU3ME.

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

TexHonorusi: XuMHUYECKasi MPOMBIIIJICHHOCTb, METALTYPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papMarieBTU4ecKass  MPOMBIIIJICHHOCTb,  IPOU3BOACTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS ITPOT'PAMMBI 110 XUMNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMEeTHbIM W TpeaMeTHbiM). HayduHo-mMeToandeckoil OCHOBOM st
pa3paboTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTrpaMM CPETHEro OOIIero
00pa30BaHus ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHWE OOYYAIOUIUMHUCS POCCUMCKON TpakAaHCKOW HWJIECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUUECKUX TPaauLMid 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUSD JOCTHTaloTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HIeaTaMH POCCHMCKOrO TPaKJaHCKOro OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c()OPMHUPOBAHHOCTh OMbITA IO3HABATEIBHON U MPAKTUYECKON JAESITEIIbHOCTH
00yyaroumMxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPEJICTABIICHUS O COLMATBHBIX HOpPMax M TMpaBWIaX MEKINIYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUECKOH JEATENbHOCTH IPH CO3AaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHMMAaThb M MPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, 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 TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM 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 II03HABaTEIbHBIX MOTHMBOB B IOJYYEHUM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAl[H, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSMH,
Y NPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSICh HA MOPATIbHO-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 JKM3HU U B TPYJIOBOH 1€ATENBHOCTH;

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) Tpy10BOr0 BOCTIMTAHMS:

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

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOI HAIPaBJIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpoQeccuil pasinyHOro poja, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

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

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBUIYaJIbHOW TPaeKTOpPUHU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11€JIeCO00pa3HOro OTHOIICHHSI K MPHUPOJE, KaK HCTOYHHUKY
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 PallMOHAIbHOIO MPUPOIONOIb30BAHUS;

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

HaJIM4YMs PaA3BUTOTO 3KOJIOTMYECKOTO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

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

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPECTaBICHUA 00 OKPY)KAIOIIeM MHUpE KaK O €IWHCTBE MPUPOJbI U YEIOBEKa, 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 HOBOHM 0a3bl MaTepualbHOU KYJIbTYphI, PEIIEHUH II00aIbHBIX Ipo0diieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW IKHU3HU KaXAOro 4YieHa
00I1IeCTBa;

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



HoJTydaeMble 3HAHMS U aHAJIM3a U OOBACHEHHS SBJICHUN OKPY)KAIOLIEr0 MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHUS J1e1aTh 0OOCHOBAHHbBIE 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 TIO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

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
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYUHbIE MOHATHUS, OTpa)Karoline
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHUE, HA0I0IeHNE, U3MEPEHHE, SIKCIIEPUMEHT U APYTHe);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

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

MEKIUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHHUS U YHUBEPCAJIbHbBIC YYEOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

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

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMU NMO3HABATEJIbLHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

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

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTB PE3YJIbTAThI ACSATEIBHOCTH C IIOCTABJICHHBIMHU LIEISIMU;

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



UCMOJIb30BATh COOTBETCTBYIOIIME MOHATHUS IJIs1 OOBSICHEHUS OTIENbHBIX (DAKTOB U
SIBJICHUM,

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

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTHM M MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuecKas ¢(opmyina, YpaBHEHHE XHMHUYECKOM
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O IO3HAHMS BEIIECTB U XHUMHUYECKUX
pEaKIuK;

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

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011IeHNSI ¥ BBIBO/IBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MIOMCKY METOJI0OB PEHICHUS] MPAKTUYECKHX 3a/]ad, MPUMEHEHUIO PpPa3IuYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHPopManuu (HaAydHO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUHUBOCTD;



(dbopMynMpoBaTh 3ampOChl U MPUMEHATH PA3TUYHbIE METO/AbI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W Pa3IMYHBIX IOMCKOBBIX CHCTEM;

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

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

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXIaeMOW TEMBI B XOJI€ JUAIOTa W/WIH
JUCKYCCUH,  BBICKAa3bIBaTh  HUJEH, (QOPMYIUpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO KCIIEPUMEHTA, MPAKTHUECKOH paboThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUU YYE€OHBIX H MCCIICOBATEIhCKUX 3a1ad, BBIOMpATh Hambosee
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 XUMHS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



opuposbl, B  (OPMUPOBAHMM  MBIIUIEHUS W KYJIbTYpbl JMYHOCTH, €€
(G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM I pEIICHHS TPAKTUYECKUX 3a71ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPHUIATEIHbHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHYECKUHA P, TOMOJIOTH, YIIIEBOIOPOIHI,
KHCJIOPOJI M a30TCOAEpXAalllie COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK XWMHH, MHUPOBO33PCHUYCCKHE 3HAHUA,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON JIeATEIbHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNb30BaTh XUMHYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHCHUS), JaBaTh WM Ha3BaHUS TIO
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJIECMHOBAs KUCJI0Ta, CTEAPUHOBAs KUCIIOTA, TJII0K034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHATH TIOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. byriepoBa ais 00bSICHEHHS 3aBUCHUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIHIECTB (METaH, ATaH, JTWJICH, IMPOIWJIEH, AalleTHJIEH,
Oyramuen-1,3, merunOyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), UJUTFOCTPUPOBATH TEHETUIECKYIO
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
MIPaKTUYECKOE IPUMEHEHHE TIPOTYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBICE XUMWYECKHE 3HAHUSA [UIsl TPUHSITUS pEIICHUN B
KOHKPETHBIX JKMU3HCHHBIX CUTYaI[USX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMH IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
STUJICHA M M3YYEHHUE €ro CBOWCTB, KA4ECTBEHHBbIE pEAKI[MU OpPraHUYECKUX
BEIIECTB, JIEHATypalus OENIKOB MpPU HArpeBaHHWM, I[BETHHIC PEaKlHUH OEJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B ()OpME 3alliCH ypPaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



cOPMUPOBAHHOCTh ~ YMEHUH  COOJIOJaTh  MpaBujiia  IKOJIOTHYECKH
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOWM JEATEIBHOCTH B LEJSAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsI cMbich mokazatens [IJIK, mosicHITh Ha mpuMepax CrocoObl
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 mis 3anmvcn XuMHYECKHX

dbopmy.
11 KJIIACC

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

c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOT'O OTHOIICHHUSI K CBOEMY 370POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHS (XHUMHUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOM peaklni, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpU XUMHUYECKHX PEaKIMsiX), 3aKOHOMEPHOCTH, CHUMBOJUUYECKUM SI3bIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN JEATEILHOCTH YeJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHUH BBISBJIATh XAapaKTEpPHBIC TMPU3HAKU TOHSTHM,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJIBb30BaTh XUMUYECKYIO CHUMBOJIUKY JUISI
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
W3BECTh, HETaIIEHasl U3BECTh, MUThEBAsI COJIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAas, MOJICKYJspHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

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

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronndeckoil cuCTEMbI
xuMHuueckux syemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIMHEHUU
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHWYECKHX BEUIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHbBIM TpU3HAKaM (YHCIIy M COCTaBy PEarupyrollux BEIIECTB, TEIJIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
TUIIOB, TIOJIHBIE Y COKPAIIIEHHBIC YPABHEHUS PEaKIIMii HOHHOTO OOMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHUM TPOBOAUTH PEAKUUM, MOJITBEPIKIAIOIIHE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
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 (AKTOPOB; XapaKTep CMEIIECHUS XMMHUUECKOIO PaBHOBECHUS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOUIMX HAyYHBIX MPUHLHUINAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAaHHOCTh YMEHUN COOIOAAThH MpaBUjia MOJIL30BAHUS XUMUYECKOM
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioXeHue MEepPOKCHAa BOAOPOJa B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTAThl XMMHYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJIaTh  MpaBujia  DKOJIOTHYECKH
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenss [IJIK, mosicHATP Ha mnpumepax cHoocoObl yYMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

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

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KosnuecrBo 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
Hroro no pazueiy 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbBIC YIIEBOAOPOIABI — aJKaHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
94 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VrineBonsl 3 2




Uroro no pazneny

13

Pa3nen 4. A3oTconep:kamue opranHudeckue coeIuHeHust

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KVIACC

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. [lepuoanueckuii 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 )
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTHyeckune
padoTnbl

Jara
H3Y4YeHUH

DJIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Jlomaninee
3ajiaHue

[IpenMer opraHnyecKoOr XUMHH,
€€ BO3HUKHOBEHHE, Pa3BUTUE U
3HAYEHUE

IT.1

Teopus crpoeHns
OpPraHUYECKUX COCTUHECHUM A.
M. bytnepoBa, €€ OCHOBHbIE
MOJIOKEHUS

I1.2

IIpencraBnenue o
KIIacCU(PUKAIUU OPTaHUYECKIX
Beects. HomeHnknaTtypa
(cucrematuueckas) u
TPUBHAIILHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

I1.1,2

AJKaHBI: COCTaB H CTPOCHHUC,
TOMOJIOTUYECKHU I pAaa

I1.3

MeraH 1 3TaH — npocTenme
MIpe/ICTaBUTENIN aJIKAaHOB

I1.3

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBa

I1.4

OTuUJEH U NPONUIEeH —
MPOCTENINE NTPEACTABUTEIN

I1.4




AJIKCHOB

[TpakTuueckas pabota Ne 1.
«[lonyuenue sTrIIeHa 1
M3y4YEHUE €ro CBOMCTBY»

I1.4

Anxanuensl. bytaauen-1,3 u
MeTtunoyraauen-1,3.
[TomyyeHnne CHHTETHYECKOTO
KaydyKa U pe3UHbI

IL.5

10

AJKUHBL: COCTaB U
O0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUN PSI.
AuleTrieH — MpoCTEeUIniA
MIPEICTaBUTEIb AJIKHHOB

I1.6

11

Brruuciienust no ypaBHEHUIO
XUMHUYECKON peaklnu

I1.2-6

12

ApeHbl: 0EH3011 U TOJIYOJI.
TOKCHYHOCTH apEHOB

I1.7

13

I'enernueckast cBSI3b
YTIJIEBOAOPOJIOB,
MNpuHaAAJIC)KAIUX K pa3IMIHbIM
KJIaccam

I1.2-7

14

[TpupoaHbIE UCTOYHUKH
YIJIEBOJIOPOJIOB: MPUPOTHBIN
ra3 v NonyTHbie HeTsHbIC
rasbl, HeQ)Th U TPOTYKTHI €€
nepepaboTKu

I1.8

15

IIpupoaHbIie UCTOUHUKHU
YTJIEBOJIOPOIOB: TPUPOIHBIN

I1.9,10




ra3 ¥ MmonyTHbie HeTIHBIC
rasbl, HeQ)Th U POTYKTHI €€
nepepaboTKu

16

KonrtponeHas pabora no
pazneny «YTIeBOIOPOIBI

I1.1-9
TOBT.

17

HpGHGHBHBIe OIHOATOMHBIC
CIIUPTHI: MCTAHOJI U 9TAHOIJI.
Bonoponnas cs3b

I1.11

18

MHOroaToMHbIE CIIUPTHI:
OTUJICHIJIMKOJIb U TJIMICPUH

I1.12

19

@DeHOI: CTPOEHUE MOJIEKYJIBI,
¢du3nyeckre U XUMHUYECKU e
CBOICTBA, IPUMEHEHHE

I1.13

20

Anbaeruapl: GopMabIerua u
areTaabaerua. AeTod

I1.14

21

OIHOOCHOBHBIE NPEETbHBIC
KapOOHOBBIE KUCIOTHI:
MYypaBbUHAaA U YKCYCHAasA

I1.15

22

[TpakTrueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

IT.15

23

CreapuHoOBasi U OJICMHOBASI
KHCIIOTBI, KaK IMTPEICTAaBUTEIN
BBICIINX KapOOHOBBIX KHCIIOT

I1.15

24

MpbIj1a KaK COJIM BBICHINX
KapOOHOBBIX KHCJIOT, UX
MOIOIIIEE IEHCTBUE

I1.16

25

CrnoxHble 3(pupbl Kak

I1.16




MIPOU3BOJIHBIE KapOOHOBBIX
KUCIOT. ['uaponu3 CIoxHbIX

ahupoB

26

XKupsr: THIPON3, TPUMEHEHHE,
Ouosornyeckas poib KUPOB

I1.16

27

VrieBonpl: COCTaB,
KiIaccupukanys. Baxxueimme
IPEACTaBUTENN: TJII0K03a,
dpykTO3a, caxaposa

I1.17

28

KanMaJ'I " O CJI0JI03a KaK
IMPUPOJHBIC ITOJIUMCPbI

I1.17

29

KontponbeHas pabora no
pazzneny
«Kucnopoaconepxaniue
OpPraHUYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepoyHas
pabora

I1.11-17

30

OO61mas xapakTepucTuKa
a30TcozepKalmX
OpPraHUYECKUX COeTUHEHUH /
Bceepoccuiickas npoBepoyHas
pabora

I1.18

31

AMUHBI: METHJIAMUH U aHWINH

I1.18

32

AMWHOKHCIIOTHI KaK
aMdoTepHbIe OPraHUYECKHE
COEIMHEHHNS, UX OMOIOTMYECKOE
3HaueHue. [lentuasl. benku kak
MIPUPOJIHBIC
BBICOKOMOJIEKYJIIPHBIE

I1.19




COCAMHCHUA

33

OCHOBHBIC ITIOHATUA XUMHHU
BBICOKOMOJIEKYJIIPHBIX
COEUHEHUN

[1.22,23

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
coenuHeHui. IlmacTMaccel,
Kay4dyKH, BOJIOKHA

11.22,23

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

Jlara
U3y4CHUs

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchl

Jdomamnee
3aJaHue

XUMHAYECKUMN SJIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTypalus aTOMOB

IT.1

[Teprognueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB /1.
U. MenpeneeBa, ux CBI3b C
COBPEMEHHOW Teopuen
CTPOEHUSI AaTOMOB

I1.2

3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB
XUMUYECKUX IJIEMEHTOB U
UX COCIMHEHUI Mo rpynmnam
U nIepuojaM. 3HaueHue
MEePUOJANYECKOr0 3aKOHA U
CUCTEMbI XUMUYECKUX
anemenToB /.M.
MeneneeBa B pa3BUTUH
HayKH

crp.13-23

CrpoeHue BeniecTna.
Xumudeckas cBsA3b, €€
BU/IbI; MEXaHU3MBbI
o0pa3oBaHMs KOBaJICHTHOMN

11.4-7




cBs3u. BomopoaHas cBsizb

BanentHOCT®S.
DJIEKTPOOTPULATEIBHOCTD.
CreneHb OKUCIICHUS.
Bemecta MonekynspHoro u
HEMOJICKYJIIPHOTO CTPOCHUS

I1.5

ITonsiTHE O UCIIEPCHBIX
cucteMax. cTuHHBIC 1
KOJIJIOUJAHBIE PACTBOPBI.
MaccoBas 101 BeI[ecTBa B
pactBope

I1.9

Knaccudukanus n
HOMEHKJIATypa
HEOpPraHUYECKUX
coenuHeHui. I 'eneTnyueckas
CBsI3b HEOPTaHUYECKUX
BEIIECTB, Pa3IMYHBIX
KJIacCOB

I1.21

Knaccuduxanus
XUMHYECKUX PEAKLIHI B
HEOPraHUYECKOMN U
OpraHUYECKON XUMUHU.
3aKOH COXPAaHEHHUs MaCcChl
BEILIECTB; 3aKOH COXPAaHEHHUS
Y NIPEBPALLCHHS SHEPIUU
MPU XUMUYECKUX PEAKLIMAX

I1.10

CKOpOCTh peakiui.
OOpaTuMBbIe peaKIuu.
XWMHUYECKOE PABHOBECHUE

I1.11




10

[IpakTuueckas padorta Ne 1.
«BnusiHUE pa3IUUYHBIX
(hakTOpOB Ha CKOPOCTh
XUMUYECKON peakIum»

cTp.85

11

DIIEKTPOIU TUYECKAs
nucconuanus. Iloustue o
BOJIOPOJTHOM TTOKa3aTere
(pH) pactBopa. Peakiuu
MOHHOro oomeHa. ['unponus
OpPraHUYeCKUX U
HEOPraHWYeCKNX BEIIECTB

I1.12,13

12

OKHCIUTEIBHO-
BOCCTAHOBUTEIIHHEIE
peaxuuu. [Tonstue 06
AIEKTPOJIN3E PACILIABOB U
pacTBOpPOB COJIEN

T.14,15

13

Kontponbhas pabota no
pazneny «Teopernueckue
OCHOBbBI XUMHH»

I1.1-15 moBT.

14

MeTabl, HX IOJIOXKEHHE B
Ilepuonnueckoii cucreme
XHMHYECKUX 3JIEMEHTOB /I,
N. MenneneeBa u
0COOEHHOCTH CTPOEHUS
atomoB. O6ume puznueckue
CBOMCTBA METAJJIOB

I1.16

15

CniaBbl METaIOB.
DNEeKTPOXUMHUUYECKHUH psJl
HaNPsLKEHUN METAIIOB

I1.16




16

XUMHYECKHE CBOMCTBA
Ba)KHEHIIINX METAJIJIOB
(HaTpuii, KA, KaJbIlUiH,
MarHui, aTlOMUHUN) U UX
COEIUHCHUI

I1.16, koHCITEKT

17

XHUMHWYECKHE CBOIICTBA
XpoMa, MEIM U UX
COeIMHEHUN

CooOmienus

18

XUMHWYECKHE CBOMCTBA
IMHKA, JKeJie3a U uX
coeIUHEeHNN

I1.16, xoHCITEKT

19

[TpakTryeckas padora Ne 2.
"Pemenue
SKCHEPUMEHTATBHBIX 3a/1a4
o Teme «Metanab»"

crp.111

20

Hemeraiuiel, HX MOJIOKEHNE
B [lepnonnueckoii cucreme
XHMHYECKHUX 3JIEMEHTOB /I.
H. Menpgeneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB

I1.17

21

®duznyecKkne CBOMCTBA
HEMETaJUIOB. AJIIOTPONUs
HEMETaJUIOB (Ha MpUMepe
KHCTI0poaa, cepsl, pochopa
U yTJIepoa)

I1.17

22

XUMHAYECKHE CBOMCTBA
rajJoreHoB, CEPhI U UX
COeIUHEHN N

I1.17, xoHCHIEKT




23

XUMHYECKHE CBOMCTBA
aszota, pocdopa u ux
COCINHEHUN

Coo01ienus

24

XUMHUYECKHE CBOICTBA
yriiepoa, KpEMHUS U UX
COEeIUHEHUN

I1.17

25

[IpumeHenne BaKHEN X
HEMETAJUIOB U UX
COEIMHEHUN

I1.18

26

0O06001IeHne u
CHCTEeMaTH3allMsl 3HAHUH 110
teme «HemeTamimbry.
Brraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUEThI

I1.19

27

[IpakTueckas padora Ne 3.
«Pemenne
JKCIIEpPUMEHTAJIbHBIX 3a/1a4
o teme "Hemeramabr"»

crp.112

28

Kontponbshas pabota no
TemaM «MeTauisy U
«Hemeranmb»

I1.16-20

29

Heoprannueckue u
OpPraHUYeCKU e KUCIOTHI.
Heoprannueckue u
OpraHu4ecKrue OCHOBaHU

I1.18,19

30

AmdoTtepHbIC
HEOpPTaHUYECKHUE U

I1.20




OpPraHUYECKHE COCIMHEHUS.
I'eneTnueckas CBSA3b
HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB

31

Ponb xumMuu B 00eCIIeUeHUH
9KOJIOTUY ECKOH,
SHEPreTUYECKON U MUIIEBOU
0€30MacHOCTH, Pa3BUTHH
MEJIUIIMHBI

[1.22

32

[IpencraBnenus: 00 oOIUX
Hay4HBIX MPUHIIAIIAX
MIPOMBITIICHHOT'O
MOJTYYEHUS BaKHEUIIINX
BEILIECTB

I1.23

33

YenoBek B MUPE BEILIECTB U
MaTepuaioB

11.22,23

34

XUMHUS U 310POBbE UEIIOBEKA

HE
MIPESYCMOTPEHO

OBUIEE KOJIMYECTBO YACOB
I10 [IPOTPAMME

34







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpPoBepPsieMOro
pe3yabTrara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHEro 0011ero 06pa3oBaHus

1

Teopertndeckue OCHOBBI OPraHUYECKON XUMHUHU

11

ChopMupoBaHHOCTH MpPENCTABICHUI O XMMHYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHON KapTHUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU
SIBJIGHUM TpUpOnbl, B (DOPMUPOBAHUM MBIIUIEHUS U KYJbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW JJIst
pelIeHHUs] TPAKTUYECKUX 3aJad U IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO 1 IPUPOTHOM cperie

1.2

Bnanenue cucremMoil XMMHMYECKMX 3HaHUH, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIararomue MOHSATHUS (Monekyna, BAJICHTHOCTb,
AJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHMCIEHUS, XMUMHUYEecCKas CBA3b,
MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIM OO0BEM, YIJIEPOJAHBIA CKeJIET,
¢yHKUIMOHANbHAS ~ Tpynma,  pajukal,  HU30Mepus,  H30MEpHI,
TOMOJIOTUYECKUI  psiZl, TOMOJIOTH, YIJIEBOAOPOJIBI, KHUCJIOPOA- U
azoTcojiepKallie COEAMHEHHs, OMONOTMYEeCKH aKTHBHBIE BEIECTBa
(YyrneBojibl, KHpHI, OCIKH), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHMS); TEOPUM M 3aKOHBI (Teopus
XMMHMUYECKOT0 CTpoeHMs opraHudeckux semects A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, (PAKTOJIOIMUECKUE
CBEIEHHS O CBOHCTBax, COCTaBe, IIOJIyYeHHUH U OE30MaCHOM
UCMOJIb30BAaHUM BaXKHEHIIMX HEOPraHMYECKHUX UM  OPraHMYECKUX

BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIbBHOCTH 4YCIIOBCKaA

1.3

ChopMHUpOBaHHOCT, yYMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
NOHATHM,  YCTAHaBIMBATb  HMX  B3aUMOCBA3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME IIOHATHUS IMPH OIUCAHUU COCTaBa, CTPOCHUS W

MPEBPALCHUN OPraHUYECKUX COETMHEHU I

1.4

cOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUECKYK) CHMBOJIUKY
JUIS  COCTaBJICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaméHHON) (QopMysn OpraHWYECKUX BEHIECTB H  ypaBHEHHWI
XHUMHYCCKUX PEAKIIHiA, U3TOTABIMBATH MOJICIH MOJIEKYJI OPraHUIECKHX
BEIICCTB I WUTIOCTPAIIUU UX XHMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTpOEHUS




1.5

ChopMupoBaHHOCTH ~ YyMEHUW  yCTAaHABIMBATh  IPUHAIICKHOCTD
HN3YYCHHBIX OPraHMYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHUIO K
onpenenéHHOMY Kiaccy (Tpymnme) coenuHeHui  (yriaeBOAOpOJEI,
KUCIIOPOJ] M a30TCOJEpXKAIIUe COCIMHEHHUsS, BBICOKOMOJECKYJISIPHBIC
COGI[I/IHCHI/ISI), aaBaThb UM Ha3BaHUA 10 CHUCTEMATUYECKOU

nomenkatype (ITUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPENEATh BUIbI XUMUYECKON CBS3H B

OpPraHUYCCKUX COCIUHCHUAX (O)II/IHapHBIe u KpaTHBIe)

1.6

ChopMHPOBAaHHOCTb  YMEHHMS TPUMEHATH:  TOJIOKEHHS  TEOPHHU
CTpoeHHUsl opraHnyeckux pemectB A.M. bytnepoBa ang oObscHeHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH

COXpaHCHUA MACChbl BCIICCTB

YraeBogopoasl. Kucnopoaconepxamme u a30TCo/IEepKaIlNe

OPraHu4€CKucC COCAUHCHMU. BBICOKOMOHGKYJIHPHBIG COCANHCHUA

2.1

ChopMupoBaHHOCT, YMEHUH MPUBOIUTH TPUBUAIBHBIC Ha3BaHUS
OTHENbHBIX OPraHMYECKUX BEMIECTB (ITHJICH, MPOMUIICH, AlETHIICH,
STHJICHTJIMKOJb, TIUIEpUH, (eHoy, (opMaabACeTU, aleTaabIeTu],
MypaBbHHAsi KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTa,
CTeapuHOBasl KHCIIOTa, TIIOKO3a, (pyKTO3a, Kpaxmal, LeUIr0JI03a,

TJIALKH)

2.2

ChopMupoBaHHOCTH YMCHHMH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3ndyecKkre W XUMHYECKHE CBOWCTBA TUIUYHBIX MPEICTAaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BemecTB (METaH, 3TaH, JTHIICH,
MpONWJIeH, aleTuieH, OyrtamueH-1,3, merunOyramuen-1,3, OeH3ou,
METaHOJI, 3TaHOJI, STHJICHIJIMKOJb, TJIUIEPUH, (HEHOJI, aleTaIbICTH/I,
MypaBbUHAs U YKCYCHasl KHCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUITI0JI03a,

aMUHOYKCYCHasl KHCII0Ta)

2.3

ChopMHpOBaHHOCTb YMEHMSI WJUTIOCTPUPOBATH TI'€HETHYECKYIO CBS3b
MEXNY  TUIUYHBIMH  IIPEACTABUTEIAMM  Pa3IMYHBIX  KJIACCOB
OpPraHUYECKUX BELIECTB YPABHEHUSAMU COOTBETCTBYIOIIUX XUMHUUECKUX

peaKIuii ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (GOpMYII

24

CdopmupoBaHHOCTH yMEHUs XapaKTepru30BaTh HUCTOYHUKH
YTII€BOAOPOIHOTO ChIPhs (He(Th, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTKU U MPaKTUIECKOe MPUMEHEHU e MTPOTYKTOB epepadoTKu

XUMHUA U KA3HB. PacuéTel

3.1

ChopMupoBaHHOCTH YMEHUI BIaIETh CUCTEMOMN 3HAHHUI 00 OCHOBHBIX

MCETOAAaX HAYYHOI'0 IMO3HAHUA, UCITOJIB3YEMbIX B XUMUHU IIPU U3YYCHUHN




BEIICCTB W XUMHUYECKUX sIBIICHUN (HAOIMIOJAEHUE, W3MEpEeHHe,
9KCIIEPUMEHT, MOJIEIMPOBAHNUE), HCII0JIL30BaTh CHCTEMHEBIE
XUMUYECKUE 3HAHUSA Ui TPUHSTAS PEIICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTyallHuAX, CBA3aHHBLIX C BCIIECTBAMU U UX ITPUMCHCHUCM

3.2

ChopMupoBaHHOCT, yMEHUW CcOONIOATh MpaBHUia TOJIH30BAHUS
XUMHYECKON TMOCynoi U 1abopaTopHBIM O0OpYIOBaHHEM, a TaKkKe
npaBuia OOPANICHHsSI ¢ BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIHSIMH

I10 BBIITOJIHCHHUIO HaGOpaTOpHBIX XUMHUYCCKUX OIIBITOB

3.3

CchopMHPOBaHHOCTD YMEHHH TJIAHUPOBATH M BBITOJIHATh XUMHUYECKUN
AKCIEPUMEHT (TpEBpallleHUs] OpraHMYECKUX BELIECTB IIPU HArpeBaHUM,
HOJyYeHHE STUIJIEHA U U3YUYEHHUE €ro CBOMCTB, KaU€CTBEHHBIE PEAKIIUU
OpPraHWYEeCKUX BEUIECTB, JEHATypalus OEIKOB NpH HarpeBaHuH,
[[BETHbIE PEAKIUU OEIKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH
Oe3omacHOCTH MpH OOpallleHuHu C BelleCTBAaMU U J1a0OpaTOPHBIM
000pyIOBaHUEM; NpEICTABIATh pe3ynbTaThl XUMHUYECKOTO
JKCIepuMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOLIMX

peakuuii 1 GOpMyIHPOBATh BHIBOABI HA OCHOBE STHX PE3YJILTATOB

3.4

ChopMupoBaHHOCTh YMEHHI MIPOBOIUTH BHIUUCICHHS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA MCXOIHOTO BEIIECTBA WU
MPOIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00hEMY, KOJHUECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WJIM MPOJYKTOB PEAKIIUN)

3.5

CdopmupoBaHHOCTH yMEHUM KPUTUYECKU aHaJIU3UpPOBATh
XUMUYECKYI0 HH(POpPMALNIO, MOMy4yaeMyl0 H3 Pa3HBIX HCTOYHHKOB

(cpenctBa MaccoBoii nH(popManuu, cetb IHTepHET U 1pyrue)

3.6

CchopMHpPOBaHHOCTh yMEHHI cOOMIOaTh MpaBHIA HKOJOTMUECKH
11eJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B
LEeIAX COXPaHEHUs CBOEr0 3J0pPOBbS U OKpY’XKarolled HpUpOIHOIL
cpenbl, OCO3HaBaTh ONACHOCTh BO3AEHCTBHUS Ha >XHUBbIE OPraHU3MbI
OIpesieIEHHBIX OPraHMYECKUX BEIECTB, MIOHUMAs CMbICI MTOKa3aTes
[NAK (upemenbHO JOMYCTUMOW KOHLEHTpAlMU), TMOSACHATh Ha
IpUMepax CHocoObl YMEHbIIEHUS M NPEAOTBPAIICHUS WX BPEIHOrO

BO3[[€I>1CTBI/I$I Ha OpraHu3M 4€JIOBCKa

11 KVIACC

Kon
NMpoBEPsIEMOT0

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus




pe3yJbTara

1

TeopeTI/I"IeCKI/Ie OCHOBbI XUMHNHU

1.1

Brnanenne cucreMod XMMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIONINE  TMOHATHS  (XMMHUYCCKHHA  DJIEMEHT,  aTOM,
JJIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTAIIH AaTOMOB,
WOH, MOJIEKYyJla, BaJIEHTHOCTh, OJEKTPOOTPUIIATEIBHOCTh, CTEIICHb
OKHCJICHUSI, XUMHUYECKasi CBs3b, MOJb, MOJIIpHAas Macca, MOJIAPHBIN
00BEM, KpHUCTAJUIMUECKasl pEmIETKa, TUMBI XUMUYECKUX peaKkIui
(OKHCITUTENFHO-BOCCTAHOBUTENBHBIE, 9K30- W JHJAOTEPMUUYECKUE,
peaKMyu HOHHOT'O OOMEHAa), PacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTHYECKAs]  JMCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEINb,
CKOPOCTb XMMHMUYECKON pPEaKIMH, XUMUYECKOE PAaBHOBECHE); TEOPUU H
3aKOHBI (TEOPHS DJICKTPOIUTUYECKOW Auccounanvu, llepmonnueckuii
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (aKTOJIOTUYECKUE CBEACHHS O CBOMCTBAX,
cocTaBe, TOJYyYEeHUH U OE30MaCHOM HKCIIOIb30BAaHUU BaXKHEHIIHMX
HEOPraHUYECKUX BEIIECTB B OBITY W MNPAKTHYECKOW JAEATEILHOCTH

YCIOBCKa

1.2

ChopMUpOBaHHOCT, YMEHUN BBISBISATE XapaKTepHbIC NPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX TOHSATUN, MPUMEHATH COOTBETCTBYIOIINE
MOHATUA MPU OINMCAHUM CTPOCHHUS M CBOWCTB HEOPraHUYECKHX
BEILIECTB M MX IPEBPALICHUMN; BBIABISTH B3aHMOCBS3b XUMHUYECKUX
3HAHUI c MMOHATUSAMU u MpEICTaBICHUSIMHU JIPYTrUxX

CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Bnanenne OCHOBHBIMM METOJAMM HAYYHOrO IIO3HAHUS BEIIECTB H
XUMHUYECKUX SBJICHHM (HAOMIOeHHe, W3MEpEHUue, SKCIIEPUMEHT,

MOJIETUPOBAHUE)

1.4

ChopMHUpOBaHHOCT, YMEHUN ONpEAeNsiTh BAJICHTHOCTh U CTEIEHb
OKHUCJICHHS XUMHUYECKHUX OJEMEHTOB B COCIMHECHUSIX Pa3JIMIHOTO
cocTaBa, BHJ  XUMHUYECKOM  CBsi3W  (KOBaJleHTHas,  MOHHAs,
MeTaJUIMYeCcKasi, BOAOPOIHAs) B COCAMHEHUSIX, TUI KPUCTAJIAYECKOU
pPEIETKN KOHKPETHOTO BeliecTBa (aTOMHAasi, MOJEKYJSIpHAs,, MOHHAs,

MeTaJTnYecKast)

1.5

ChopMHupOBaHHOCTh YMEHHUHN OIpPENeNsaTh XapaKTep CPeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

CchopMHpPOBaHHOCTh ~ YMEHHUS  KJIacCHU(PUIUPOBaTb  XUMHUYECKHE
peaKkUMU MO pa3IMYHBIM IpU3HAKaM (YUCIY U COCTaBy pearupyrommx

BEIIECTB, TENJIOBOMY OJ(P(PEKTy peakiuu, H3MEHEHHIO CTerleHen




OKHCIICHHS  DJIEMEHTOB, 00paTUMOCTH  peakUuu,  Yy4acTUIO

KaTaan3aTopa)

1.7

ChopMuUpOBaHHOCTP ~YMEHHUHM COCTABJIATH YpPaBHEHHUS  PeaKIuid
pa3aMyYHbIX TUIIOB, IOJHBIE M COKpPAIEHHbIE YpPaBHEHUS peakUuid
MOHHOTO OOMEHA, YYUTHIBAS YCIOBUS, TPH KOTOPBIX ITH PEAKIIHMH HITYT

JI0 KOHI[a

1.8

ChopMupoBaHHOCTh YMEHHUH MPOBOAUTH PEAKIINH, TOATBEPKIAAIOIINE
KAaUEeCTBEHHBI  COCTaB  PAa3jJUYHBIX HEOPraHWYECKHX  BEILECTB,
pacno3HaBaTh OINBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUUYECKUX BEIECTB

1.9

ChopMHupOoBaHHOCT, YMEHUN paCKpBIBATh CYIIHOCTb OKHCIHTEIBHO-
BOCCTaHOBHUTEIIHbHBIX peakuuii MOCPENCTBOM COCTaBJICHHS

AJIEKTPOHHOr0 OajaHca ITUX PeaKIHi

1.10

ChopMupoBaHHOCT, YMEHUN OOBSCHITH 3aBUCHUMOCTH CKOPOCTH

XMMUYECKOHN PEaKIuy OT pPa3InIHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH ~yMEHHH  OOBSCHATH  XapakKTep CMEIICHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHErO BO3ACHCTBUS

(mpunnun Jle [laTense)

OO6m1ast 1 HeOpraHuYecKask XUMHsI

2.1

CdopmupoBaHHOCT, yMEHHMI packpbiBaTh cMmbichn [leprmomudeckoro
3aKOHA JAN. Menneneena u JIEMOHCTPUPOBATh ero
CHUCTEeMAaTU3UPYIOIIYI0,  OOBSCHUTENBHYI0O M  IPOTHOCTHYECKYIO

byHKIIUN

2.2

ChopMHupOBaHHOCTh YMEHHI XapaKTEPU30BATH DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3ieMeHToB 1—4 mepuonoB Ilepuoamueckoii
cucteMbl xumudeckux dnemeHtoB JI.M. Mengaeneesa, ucnonb3ys
MOHATUS  «S-, P-, J-3JICKTPOHHBIE OPOUTANIN», «IHEPreTHUYCCKUE
YPOBHH»,  OOBSICHATh  3aKOHOMEPHOCTH  W3MCHEHHUS  CBOMCTB
XUMUYECKUX 2JIEMEHTOB U MX COCIAMHEHUM IO IMepuojiaM U rpymnnam

Ilepuoanueckoii cucreMbl XuMudeckux 3yemenToB JI.1. MeHieneeBa

2.3

CdopMupoBaHHOCTh YMEHHUM XapaKTepU30BaTh (OMUCHIBATH) OOIIHME
XMMHYECKHE CBOMCTBA HEOPTaHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEPKAATh  CYIIECTBOBAHME  TIEHETUYECKOM  CBSI3U  MEXKIY
HEOPraHWYECKUMU  BEUIECTBAMU C  TIOMOIIbIO ypaBHEHUI

COOTBCTCTBYHOINUX XUMHUYCCKUX peaxunﬁ

24

C(i)OpMHpOBaHHOCTB M eHul YCTaHaBJIMBATb MNPHUHAJIC)KHOCTD

HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpENeIEHHOMY KJaccy




(rpynne) coenMHeHU# (IpOCThIE BEIIECTBA — METAJUIbI U HEMETaslIbl,

OKCH/JIbl, OCHOBaHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCH/IbL, COJIN)

2.5

ChopMupoBaHHOCT YMEHUI HCIONB30BATh XUMUYECKYIO CHMBOJIHKY
JUI  cocTaBlieHUs (QOpMyJN BEIIeCTB M YPaBHEHUHW XUMUYECKUX
peaknwmii, cucreMatndeckyto HomeHknatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BeIIecTB (yrapHblili ras,
VIJEKUCIIBI Ta3, aMMHUaK, TaméHas W3BECTh, HErameéHash H3BECTh,

MUTHEBAsA COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCT, YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3TUUYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHHE TI'E€HETUYECKOM  CBSI3U  MEXAY
HEOPraHWYECKUMHU  BEIIEeCTBaMU C  TOMOIIBIO ypaBHEHUI

COOTBCTCTBYIOIIHUX XUMHUYICCKUX peaKHI/Iﬁ

2.7

CdopmMupoBaHHOCTH YMEHHH IIAHUPOBATh M BBIMOIHATH XUMUYECKUN
OKCIEPUMEHT (Pa3jokKEHHE IEpPOKCHJA BOJIOPOAAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONPEJENIEHUE CpPellbl paCTBOPOB BEILECTB C MOMOIIBIO
YHHMBEpPCAJIbHOIO MHJUKATOPA, BIMSHHUE pa3IUYHbIX (DAKTOPOB Ha
CKOPOCTh ~XMMMYECKOW peaklMu, peakluu HOHHOro oOMeHa,
KayeCTBEHHBIE peaKInK Ha Ccylnb]aT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHHs, PCHICHUC OKCICPHUMCHTAJIbHBIX 3adad II0 TEMaM
«Metanns» u «Hemerannabl») B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0e30MacHOCTH MNpU OOpalleHWH C BEUIECTBAMHU M J1a0OpaTOPHBIM
O60py,[IOBaHI/IGM; MpeaACTaBJIATH PE3YIbTAaThL XUMHYECCKOI'O
OKCIICPUMCHTA B (bopMe 3aIlIuCH ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX

peakiuii 1 popMyIHpOBaTH BHIBOABI HA OCHOBE 3THX PE3yJILTATOB

2.8

CopmMupoBaHHOCTH yMEHUW COOMIOAATH IMpaBUjia MOJb30BAHUS
XMMHMUYECKON Mocynoil U 1abopaTopHbIM O0OpPYIOBAaHMEM, a TAKXKE
npaBuiia OOpallleHHs] C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU

I10 BBIITOJIHCHHIO J'Ia60paT0pHBIX XHUMHNYCCKUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHUYECKHUE
IIPOLIECCHI, JIEKAIMEe B OCHOBE IMPOMBIIIJICHHOIO IOJY4YEHHUS CEpHOU
KHCJIOTBI, aMMHaKa, a Takke c(HOpMUPOBAHHOCTh MPEACTaBICHUNA 00
o0ImMX HAy4yHBIX HPUHLUIAX M  OKOJIOTMYECKHUX Mmpobdiiemax

XUMHUYECKOT O IMPOMU3BOACTBA

XUMHUA U KA3HB. PacuéTel

3.1

ChopMuUpOBaHHOCTh TPEACTABICHUH O XHMMHYECKOW COCTaBJISIOIICH

€CTECTBEHHOHAYYHON KApTUHBI MHUpA, pPOJU XUMHUHU B IIO3HAHUH




SBJICHUH MOpUpobl, B (POPMUPOBAHUU MBIIIEHUS U  KYJIbTYpPbI
JAUYHOCTH, €€ (YHKUMOHAJLHOW TI'PaMOTHOCTH, HEOOXOAMMOMW IS
pellieHuss TMPaKTUYECKUX 3aJad M DSKOJOIMYECKH OOOCHOBaHHOIO

OTHOILIEHUS K CBOEMY 3/0POBBIO ¥ TIPUPOIHOM cpere

3.2

CdopmupoBaHHOCTH YMEHHUI KPUTUYECKU AHAIU3UPOBATH
XUMHUYECKYI0 HH(GOPMAIUIO, MOJYy4aeMYI W3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHUKAIIMU, CE€Th VIHTEpHET U ipyrue)

3.3

ChopMupoBaHHOCTh yMEHHH COOMIOJATh MpaBWJIa SKOJOTHYECKU
1eNIeCO00Pa3HOro TMOBEACHUST B OBITY UM TPYIOBOW NEATENbHOCTH B
LEeJISIX COXPAaHEHUs CBOEro 3J0POBbS M OKPYKAKOIIEH NPUPOAHON

Cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHCTBHS HA KUBBIE OPraHU3MBI
OnpeesIEHHBIX BEIIECTB, MOHUMas cMbIca nokaszarens [IIK, noscHaTh
Ha IpUMepax CrocoObl YMEHBIICHHS U MPEAOTBPAILICHUS UX BPEIHOTO

BO3I[€I>'ICTBI/I$I Ha OpraHu3M 4CJIOBCKa

3.5

CdopmupoBaHHOCTH yYMEHUI MPOBOJIUTH BBIYHM CIICHUS c
MCIOJIb30BAaHUEM IMOHSATUSL «MaccoBas J10Jsl BELIECTBA B PacTBOpE»,
O00BEMHBIX OTHOIICHWH Ta30B MpPU XUMUYECKUX PEAKIHSIX, MacChbl
BElIeCTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BbEMY OIHOIO M3 YYAacTBYIOLIMX B pEaKIUU BEIIECTB,
TerIoBoro 3¢ dekra peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacCChI

BCIICCTB, ITPCBPAICHUA U COXPAHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TeopeTnueckne 0CHOBBI OPraHUYECKON XUMUU

11

HpeleeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHUC, PA3SBUTUC W 3HAYCHHC B
IMMOJTYYCHUH HOBBIX BCHICCTB U MATCPHUAJIOB. TCOpI/IH CTPOCHUA OPraHUYCCKUX

coenqunennit A.M. bytiepoBa, €€ OCHOBHBIE TTOJOKEHUS

1.2

CrtpyktypHble (OpMYNBl OpraHMYECKMX BEIIECTB. | OMONOTHS, H30MEpPHUS.
XuMHUecKasi CBA3b B OPraHMYECKHX COCAMHEHUAX — OJMHApHBIE M KpaTHbBIE

CBA3H. Hpe,[[CTaBJ'IeHI/Ie ) KJ'IaCCI/I(i)I/IKaHI/II/I OpPraHu4YcCKUX B CHICCTB

1.3

Homenknatypa opraHuyeckux COeIUHEHUH (CUCTeMaThdecKas) U TpUBUAIIbHBIC

Ha3BaHUS BaXXKHEHIIIMX Hpe,I[CTaBI/ITeHeﬁ KJIaCCOB OpraHM4YCCKHUX BCUICCTB

VYriesogopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psif. MeTaH 1 3TaH — mpocTeiIme
NPEACTaBUTENIN aJKAHOB: (U3WYECKHE M XHMHUYECKHE CBOMCTBA (peakiuu

3aMCIICHUA U I‘OpeHI/ISI), HAaXO0XIACHUEC B IPUPOACL, MOJITYUYCHHUEC U TPUMECHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUH psf. DTHIEH U TPOINUIIEH —
MPOCTEUIIINE TPEACTABUTEIH AITKEHOB: (PU3MUECKHe W XWMHUYECKHE CBOWCTBA
(peakuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATALMH, OKHCICHHUS U

HOHI/IMepI/ISaHI/II/I), MOJIy4CHHUEC U TPUMCHCHHUC

2.3

Anxanuensl: OyrtaaueH-1,3 u wmetunOyragueHn-1,3: crpoeHue, BaxHeHIne
XMMHMUYECKUE CBOMCTBa (peakuus nonuMepusanuu). IlomyuyeHue cUMHTETHYECKOTO

Kay4yKa U pEe3UHBI

2.4

AJKMHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUN psA. ALETHIeH —
IOpOCTEHIINI IMpeaCcTaBUTENb AJKUHOB: COCTaB, CTpoeHue, (usnyeckue U
XMMHMYECKHE CBOMCTBA (PEaKkIK IT'HIPUPOBAHUS, TaIOT€HUPOBAHUS, THIpaTalluy,

TOpEeHHUsI), IOJydEeHUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKHE W XUMHYECKHE CBOICTBa
(peakiuu rajoreHMpoOBaHUS U HUTPOBAHUSA), TOTy4EHUE U IpUMeHeHue. Tomayo:
cocTaB, CTpoeHHe, (GHU3NYecKMe W  XUMHUYECKHE CBOWCTBa  (peakuuu
rajoreHMpoBaHUus M HUTPOBAHMS), IMOJy4YE€HHE U NpPUMEHEHHE. TOKCUYHOCTDH
apeHoB. ['eHeTmyeckass CBSI3b MEXIy YIJIEBOAOPOJAMH, IMPUHAJJIEKAINUMHU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHbie HCTOUHUKH YTIeBOnOpOAOB. IIpuponHblii ra3 u nomnyTHsle HEPTAHBIE




ra3el. Hedts u e€ mpoucxoxaenune. CrocoObl nepepaboTku HedTH: TEperoHka,
KPEKUHI (TepMUYECKUH, KaTaauTudeckuil), nuponus. IIpoaykrsl nmepepaboTKu
HeTH, UX TpPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObiTy. KameHHBI yronp u

IPOIYKTHI €ro rnepepadboTKu

Kncnopo;[coz[epncauu/le OpraHu4CCKHUC COCAUHCHUSA

3.1

[IpenenpHbIE OMHOATOMHBIE COUPTHL. METaHOT U ATAHOI: CTPOeHUE, (U3NYECKUe
M XUMHUYECKHE  CBOiicTBa  (peakuMd ¢  aKTUBHBIMH  METaJJIAMU,
rajoreHoBOJIOpOAaMH, TOpEHHue), NpUMeHeHHe. BojopoaHble CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eliCTBHE METaHOJIa U ATAHOJIA Ha OPraHU3M YeJIOBEKA.
MHuoroaToMHbI€ COUPTHL. DTUJICHTJIMKOJb U TJIMLEPUH: CTPOEHUE, PU3nYecKue u
XUMUYECKME CBOMCTBA  (B3aMMOJEWCTBUE CO  IIEIOYHBIMM  MeETaJUIaMH,
KayecTBEHHAs peakKlMs Ha MHOTOaTOMHBIE CHHPTHI). JleficTBME Ha OpraHusMm

4CIO0BCKaA. HpI/IMeHeHI/Ie MO EpruHa U 9TUJICHI JIMKOJIA

3.2

@DeHoN:  CTPOCHHE MOJEKYJbl, (U3HYECKHEe W XUMUYECKHE CBOMCTBA.

Toxcuunocts penona. [[pumenenue Gpenona

3.3

AJ'II;[[GFI/II[I)I N KCTOHBI. qDOpMaJII)I[eFI/II[, afgeTajJlbACrua: CTpoCHHUC, (1)I/I3I/I‘-IGCKI/IC u
XHUMHUYECKHE CBOMCTBA (peaKLII/II/I OKHUCJIICHUA U BOCCTAHOBJICHUS, KAUCCTBCHHBIC

peaKIiu), HOJyYeHUE U IPUMEHEHHE

3.4

OnHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHCIOTH. MypaBbHHAas U yKCyCHas
KHCJIOTBL: CTPOCHUE, GU3NIECKIEe M XUMUIECKIE CBOWCTBA (CBOMCTBA, 00mIMe s
KJlacca KHUCJIOT, peakuus JSTepuuKauu), TMOIydeHHe U I[PHUMEHEHHE.
CreapuHoBasi M OJCHMHOBAs KUCIOTHI KAaK MPECTABUTEIN BBICIINX KapOOHOBBIX

KHUCJIOT. MBIJIa KaK COJIM BBICIIMX Kap6OHOBI)IX KHCJIOT, X MOIOIIIEC HeﬁCTBHe

3.5

Crnoxsble 2GHUpBl KaK MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. [MIPONU3 CIOKHBIX
apupoB. Kupsl. 'maponus xxupos. IIpumenenne xupoB. buonoruueckas poib

KUPOB

3.6

VYrieBoasl: coctaB, KiacCU(PHUKALUS YTIIEBOJOB (MOHO-, M- U TOJMCAXAPHUIBI).
I'moko3a — npocreiimmii MOHOcaxapu: OCOOEHHOCTUM CTPOEHHS MOJIEKYJIbI,
(bu3nUecKre U XUMUYECKHUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom mean(ll),
OKHCJICHHE aMMHa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccraHoBicHHE,
OpokeHue TIJIIOKO3bl), HAXOXJAEHHE B MNpPUPOJE, NMPUMEHEHHE, OuoJIorndeckas
posb. dorocunTe3. OpykTo3a Kak M3oMep IIOKO03bl. Kpaxman u nemnoiio3a Kak
npupogHbie monuMepbl. CTpoeHue Kpaxmaia ¥ Ie/unosio3bl. dusnueckue u

XMMHYECKHE CBOMCTBA Kpaxmala (TUAPOIIH3, KAUeCTBEHHAs PEAKIIHSI C HOJIOM)

A3zoTcoaepxaliye opraHun4eckue coeTuHeHMs

4.1

AMUHOKHUCIIOTBI KaK aM(OTepHble OpraHnyeckue coeauHeHus. dusmueckue u

XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TJIMIHMHA). buomormdeckoe




3HaA4YCHHUEC aMHUHOKHUCIIOT. HGHTI/II[BI

4.2

benku kak mpupoAHbIE BBICOKOMOJEKYISIpHbIE coequHeHus. IlepBuunas,
BTOPUYHAsT W TPETUYHAs CTPYKTypa OeaKoB. XUMHUYECKHE CBOWCTBA OEJIKOB:

TUPOJIN3, ICHATYPALIMS, KAYSCTBEHHBIC PEaKI[UU Ha OCIIKH

BricokoMoOneKyIIpHbIE COEUH EHUS

5.1

OCHOBHBEIE TIOHATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COCZ[I/IHGHI/IﬁC MOHOMEDp,
IMMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIUMEPU3ATUN, CPECAHAA MOJICKYJIApHAs
Macca. (OCHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COC}II/IHCHI/Iﬁ —

MOJIMMEpHU3alria U MOJIMKOHACH Callusd

5.2

SKCHCpI/IMCHTaHBHHe MCTOAbl M3YUCHHUA BCUICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMIJICHHUEC C 06p33HaMI/I MPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PC3NHbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

TeOpeTI/I‘ICCKI/Ie OCHOBbI XMMHU

1.1

XUMHYECKUI 3rieMeHT. AToM. Slapo aToMa, M30TONBL. DJIEKTPOHHAs 000J0YKa.
DHepreTuueckre YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, U-3JIEMEHTHI.
OcobeHHOCTH pacHpeneneHns dJIeKTPOHOB MO OpOMTAISIM B aTOMax 3JEMEHTOB

IMEPBbIX ‘IeTI)IpéX nepruoaos. SHCKTpOHHaH KOH(l)I/Il"ypaHI/ISI aTOMOB

1.2

[Tepnonnueckuit 3akoH U lleprnonnyeckast cucrema XuMu4deckux 3aemMeHToB . 1.
Menneneea. CBs3b mnepuoandyeckoro 3akoHa u Ilepuonuueckoil cHCTEMBbI
xuMmmudeckux sneMeHToB J[.M. MeHpeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBHIX W CIOXHBIX BEIIECTB 1O TPyHnaM W TEPHUOJaM.

3HaucHHE MNEPpUOANYICCKOI0 3aKOHA B Pa3BUTUHU HAYKHU

1.3

Ctpoenue BemiecTBa. XHUMHYECKash CBsi3b. BuJIbl XUMHYECKOM  CBSI3U
(koBaJIeHTHasi HEMOJIsIpHAs W TOJspHas, HMOHHAs, Merajuimyeckas). HoHBI:
KaTHOHBI M1 aHUOHBI. MeXaHN3Mbl 00pa30BaHM KOBAJEHTHON XUMHUUYECKON CBS3U

(oOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHocTh. DnexkTpooTpHuiiaTenbHOCTh. CTEeHb OKUCICHUS

1.5

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMSI. 3aKOH MOCTOSTHCTBA
cocTaBa BellecTBa. THUIMBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUMA KpUCTAUIMYecKol pemérku. [loHsATHE O aUCHEpCHBIX

cucteMax. VMcTuHHBIE U KOJIJIOMAHBIC PAaCTBOPHI. MaccoBas g0js BelIecTBa B




pacTBope

1.6

Krnaccudukanust Heopranmdeckux coenHeHnid. HomeHknaTypa HeopraHu4eCcKux

BEIIECCTB

1.7

Xumnueckass — peakuus.  Krmaccudukanuss — XMMHYECKMX — peakuud B
HEOPraHMYEeCKOM M OPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,

3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPrUU IIPU XUMUUECKUX PEAKLIMAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (JaKTOPOB

1.9

OOpatumble peakiuu. XuMu4yeckoe paBHoBecHe. MDakTopbl, BIMSIOIIME HA

COCTOsIHHE XUMHU4ecKoro paBHoBecus. [Ipunnun Jle Hlatense

1.10

Onextponutnueckas auccoumanus. CuibHble M cnabble 3nekTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCIasi, HEUTpasbHasl, 1eJ0YHasl. Peakiiuy HoHHOTO

oOMmena

1.11

OKHMCIINTENBHO-BOCCTAHOBUTEIILHBIC pe€aKuuu

HeOpFaHI/I‘{eCKaH XHUMUA

2.1

Hewmeramnsl. [Tonoxxenne HemerauioB B Ilepuonnyeckoil cucteMe XUMUYECKHX
anementoB J[.M. MenneneeBa u OCOOEHHOCTH CTPOEHMsI aTOMOB. DPu3ndeckue

CBOIMCTBA HEMETAIUIOB. AJUIOTPOIIUS HEMETAJUIOB (Ha IpUMepe KUCIOpOoia, CEpHl,

docdopa u yraepoza)

2.2

XUMUYECKHE CBOMCTBA BAKHEWIIMX HEMETaJUIOB (TajlOr€HOB, CEphI, a30Ta,
docdhopa, yraepoga U KpeMHHs) M MX  COCOUHEHUH  (OKCHJIOB,
KHCIIOPOJICOJICPIKAIIMX KUCIOT, BOJOPOAHBIX coenuHeHuit). [IpumeHeHue

BaXKHEUIIIMX HEMETAJIJIOB U UX COG)II/IHCHI/Iﬁ

2.3

Meramnsl. Ilonoxenne wmeramwioB B Ilepuonuueckoi CHCTEME XHMHUYECKHX
aemenToB J.1. MenneneeBa. OCOOEHHOCTH CTPOEHMsI 3JEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. OOume ¢usndeckue cBoiictBa MerasuioB. CriaBbl METAJLIOB.

DNEeKTPOXUMUYECKUI psill HAPSHKEHUI METaJuIoB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpUM, Kalui, KaJbIIHH,
MarHui, aJqlOMUHUHN, ITUHK, XpOM, XEJIe30, MelIb) U uX coenuHeHuit. OOmme

CIIOCOOBI IMMOJIy4YCHUA MCTAJIIIOB. HpI/IMeHeHI/Ie MCTaJIJIOB B 6bITy U TCXHHUKE

2.5

I'emeTnaeckas CBA3b HCOPraHNMYCCKUX BCUICCTB, NPHUHAIJIC)KANUX K pa3IMIHBIM

Kj1accaM

XHUMHUA U )KU3HD

3.1

Ponp xumum B oOOECHEYEHHMH SKOJOTHYECKON, JHEPreTHUECKOW W IHINEBON
0e30IacHOCTH, Pa3BUTHH MEAWIHMHBL. [IOHATHE O HAYYHBIX METOJIAX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKHHﬁ

3.2

Hpe}ICTaBJ'IeHI/ISI 00 06I_HI/IX HAay4YHbIX HNPUHIHUIIAX ITPOMBINIJICHHOI'O ITOJYYCHUS




BOXHEHMIIMX BewEecTB. YUemoBek B MUPE BELIECTB W MAaTEPUANIOB: BaKHEUILINE
CTPOMTENbHBIE MaTepHajbl, KOHCTPYKIMOHHBIE MaTepualbl, KPAacKd, CTEKJO,
KepaMHKa, MaTepuaibl [Js SJIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKHE H

MUHEpajbHbIE YJOOPEHUS

3.3

XuMHUST U 310pPOBhE UYEIOBEKA: TMPABUJIA UCIIOJB30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia 0€30MacHOr0 MCIIOJb30BaHUS PEIMApaTOB OBITOBONH XUMHUHU

B IOBCEIHEBHOM KU3HUA




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

» Xumus. 10 knacc. I'abpuensna O.C., Ocrpoymon N.I'., Cnaakos C.A.
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
* Xumus. 11 knacc. I'abpuensia O.C., Octpoymon WN.I'., Cnagkos C.A.

AxrmmonepHoe o6tmiectBo «M3narensctBo «lIpocBenienner»

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HMHTEPHET
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