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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
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), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenbHoM cTanmapre COO, c¢ yuérom KoHuenuuu mnpenoiaBanus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpas3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerunm pa3BuTHs BocnuTaHus B Poccuiickoi
Oeneparuun Ha nepuon a0 2025 roma» (Pacnopstoxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMIOB K pa3pabOTKe MPOrpaMMbl N0 XMMHH, K OMPEICICHHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTAHUSI U Pa3BUTHs 00YJalOUUXCS CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyainbHple mnojiokeHus GI'OC COO o B3auM0OOYCIIOBJICHHOCTH IIEJICH,
COJICp)KaHMsI, pPEe3yJabTaTOB OOy4YeHHS W TpeOOBaHWU K YPOBHIO IOATOTOBKHU
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHU3alliy, SBISAETCS HEOTHhEMJIEMOM 4YacThl0 HX
oOpa3zoBanHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
IEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMs. OTH 1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 WM TPHUPOAHOW cpeme. Peammsyercs XumMudeckoe oOpa3oBaHUE
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Y4EOHOIO
npeamMera «XUMUS», COIECPHKAHUE M TOCTPOEHHUE KOTOPOTO OIpPEACICHbl B
MporpaMMe MO XUMHUH C Y4€TOM CHenu(PuKd HayKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero obiiero oopasoBanus B Poccuiickoit deaeparum.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALUOHATBHOIO HAYYHOTO MBIIIICHHUS,
B CO3/[aHUE IIEJIOCTHOIO MPEJCTABICHUS 00 OKpYXKaoIleM MHUpE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO0 MUPA, OCO3HAHUSI B3aUMOCBS3U MEXKIY
CTPOCHUEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOIEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3UJATENIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIpaBJIE€HA Ha PEILICHUE
JI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyUEHHUsI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO OJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIICIIHOIO BKJIOYEHUS B JKU3Hb COLMYMa, HPOAOJDKECHHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumusi» u «OOmas M HeOpraHWyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHHWM TI0 HEOPTraHWYECKON XMMHUU (C BKIIOUYCHHUEM 3HAHUHN U3 O0IIeH XUMUHN) H
OpraHn4yeckor XxuMuu. POpMHUPOBAHME NAHHOM CUCTEMBI 3HAHUU IPU W3yYEHUH
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

Crpykrypa conmepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM  HA  ONpeAETEHHBIX
TEOPETHUYECKMX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHHUS OpPraHUYECKHUX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHYECKHX U  DJIEKTPOHHBIX
OpeACTaBlIeHU o cTpoeHun BemiecTB. CBeneHuss 00 U3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TMOJYyYarOT PA3BUTHE
copMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs MEpPBOHAYANIBHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIAH.

[Ton HOBBIM yrioM 3peHHs B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUUYECKU Marepuanl M (PAKTOJOTMYECKHE CBEAEHUS O BEIIECTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3HIIMM,



rIy0oke TOHSATh HCTOPUYECKOE U3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a TAaKXK€ O XMMHUYECKHX PEaKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX TMpOTeKaHus pgomnojHsercss B Kypcax 10 m 11 kiaccos
AJIEMEHTaMHU COJIEp)KaHUs, WMEIOIIUMH KYyJIbTYPOJIOTHYECKUH U MPUKIIATHOM
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHMMAHMIO B3aWMOCBSI3U XHUMHUU C
JIPYTUMHU HayKaMH, PACKpBIBAIOT €€ pojb B TO3HABATEIBHOW W TMPAKTHYCCKOMN
JIESITENTbHOCTA YEJIOBEKa, CIMOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUSI K TPOIECCY
TBOPYECTBA B 00JIACTH TCOPUHU WU TMPAKTHUYCCKUX MPHIIOKCHUN XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
mpo0ieMax, CBS3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIIUBATh WH(OOPMAIHIO U
OpUMEHATh €€ i1 TONOJHEHUsS 3HAHUM, pEelIeHUS WHTEIUICKTYaIbHBIX H
AKCIIEPUMEHTAJILHBIX UCCIIEIOBATEILCKUX 33/1ad. B 1emom comepxanue yaeOHOTo
npenMera  «XUMHUS»  JTaHHOTO  YpOBHSA  W3Y4YEHUST  OPUEHTHUPOBAHO  Ha
dbopMupoBaHuE y OOYUYaAIOMUXCS MHUPOBO33PEHYECKON OCHOBBI JISI TTOHUMAHUS
bunocohcknx HIeH, TaKUX KaK: MaTepUaIbHOE €IMHCTBO HEOPTraHWYECKOTO H
OpPraHMYEeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTpPOCHHEM, TI03HABAEMOCTh TIPHPOAHBIX SBJICHUN TYTEM OKCIEPUMEHTa W
pelIeHHUs] TMPOTUBOPEUYMI MEXJIy HOBBIMH (aKTaMu H  TEOPETHUYECKUMU
IPEIIMOCHIIKAMH, OCO3HAHUE POJIM XHMHUH B PEIICHUH YKOJOTHYCCKUX MPoOJeM, a
TaKKe MpoosIeM COEPEKEHHS YPHEPTETHUECKUX PECYPCOB, ChIPhS, CO3TaHMS HOBBIX
TEXHOJIOTUN U MaTEpPHasoB.

B nmane pemieHus 3agad  BOCIIUTAHUS, Pa3BUTHS W CONHAM3AINH
OOyJaroImMMXCsA TPUHSATHIC MPOTPAMMON IO XUMHUU TMOJXOABI K OMPEISICHUIO
COJICP)KaHMsI M TIOCTPOCHHUS TIpeaMeTa TpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAIBbHBIX  Y4EOHBIX JICUCTBHM, WMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3IMYHBIX BHJIOB JEATEIHLHOCTH: PEIICHHS Mpo0JjeM, TOWCKa, aHalu3a W
00paboTKu uHGOPMAIU, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIBITA MPAKTUIECKON
M HCCIIEJIOBATEIIbCKONW ACATEIHbHOCTH, 3aHUMAIOINIEH BaKHOE MECTO B TO3HAHHU
XUMUH.

B mpakTuke mnpenogaBaHus XWMHUW KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHus, IIPH ONPEACICHUH
COJIEP)KATENIbHOM XapaKTePUCTUKU IIeJIed HW3Y4YeHHUs MpelMeTa HaIlpaBICHUEM
MIEPBOCTETICHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMITOHEHTOB MHPOBOH KymbTyphl. C
METOIMYECKOW TOUYKH 3PCHHS TaKOW IMOIXOJ K OMPEICICHHUIO IeJeH H3ydeHHUsI
IpeIMEeTa SBIISIETCS BIIOJHE OMPaBIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LEISIMH HM3YYEHHs NpeaMeTa
«Xumus» Ha 0a30BoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (opMUpOBaHHE CHUCTEMBl XHMHUYECKHMX 3HAHUM KaKk BaKHeWIIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMeHTaJ bHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
00001IeHN A MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHEH
WX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHMMHUYECKHX pEakiui, HEOOXOAMMBIX i NpPUOOpEeTEeHUs
YMEHUI OpPUEHTHUPOBATHCS B MHUpPE BELIECTB M XMUMHUYECKUX SBIICHUU,
MMEIOIIHUX MECTO B IPUPOJE, B IPAKTUYECKON U IIOBCEIHEBHOW JKU3HU;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM  XMMUYECKOIO OJKCIEpUMEHTa, COOJIIOACHUEM  IPaBUII
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ atumM, conepkarenpHas XapakTEPUCTUKA LEJIEH U 3a1a4 U3y4EHHUs
IpeIMeTa B IIPOrpaMMe 10 XMMHUM YyTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero odimiero oopazosanus. CeroaHs B
OpernojiaBaHul  XUMHM B OosblIell  CTENEHW  OTHAETCs  MpPEaNOYTEHHUE
MPaKTUYECKOM KOMIIOHEHTE COAepKaHus OOy4YeHHs, OpPUEHTHUPOBAHHON Ha
MOJTrOTOBKY BBIITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HA0OpOM 3HaHUN, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMU aKTUBHOT'O MOJYYEHHUs 3HAHUM U MPUMEHEHHUS UX B PEabHON XKU3ZHU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3TUM TOpU U3YYEHUH TMpeaMera «XHUMHs» JIOMUHHUPYIOIIee
3Ha4YeHHEe MPUOOPETAIOT TaKue 1IeNIM U 33a4H, KaK:

ajantanus o0y4arouxcsi K yCJIOBUSAM JIMHAMHYHO Pa3BUBAIOUIEIOCS MHUPA,
(opMHUpOBaHME  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO I'PaMOTHBIX
PELICHNI B KOHKPETHBIX JKM3HEHHBIX CUTYalUsAX, CBS3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

¢opmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HAaBBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUW), UMEIOUINX YHHMBEpPCAJIbHOE 3HAYEHHE MJI pa3IMYHBbIX BUIOB
NEeSATENbHOCTU: PELIeHUs MpoOseM, MOUCKa, aHalau3a U 00padoTKu MH(POpPMaLUH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUsl OmbITa JEATENILHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUMM XUMHUHU, a TaKXKe I OLEHKU C TO3HULHM
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M Y€JIOBEKa U IPUPOAHYIO CPEAY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE UH(POPMALIMOHHBIE TEXHOJIOTUH Ul TIOMCKA U aHaliu3a y4eOHOU M
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAWMBI, B YaCTHOCTH, MpPHU IUTAHWPOBAHWU M TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HaNpaBJICHHOCTH XUMHUH, €€ BaXXHOW pPOJIM B PEIICHUU TJI00AJBHBIX MpoOseM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIGHUSI K MPUPOJE U CBOEMY 3I0POBbIO, a TAaKKE MPHOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yuebHOM mnaHe cpeaHero ooOimero oO0pa3oBaHUA MPEAMET «XHUMUS
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEeHHO-HAYYHbIE
MIPEIMETBD».

OO1iee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUU, HA 0a30BOM ypOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYECKOH XUMHHU

[Ipenmer opraHM4ecKoil XUMHH: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
IOJIyYYCHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsS OPraHUYECKHUX
coenqunenuil A. M. bytiepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMyYeckux BemecTB. [‘omornorus, wu3zomepuss. XuUMHYECKas CBA3b B
OpraHUYECKUX COCTUHEHUSX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kaaccupUKAIMM OpraHUYecKuX BemiecTB. HoMmeHkiaTypa
OPraHMYECKUX COCJUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEWIIINX MMPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJICHHE C O0OpasllaMu OpraHWYeCKMX BEIIECTB M MarepHallaMd Ha uX
OCHOBE, MOJICIMPOBAHNE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOIIOJCHUE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLIECHUIO OPraHUYECKHUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYecKui psa. MeraH u 3TaH —
OpOCTEHIINEe TMPEACTABUTENN AJKAHOB: (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMElIeHHMs] W TOPEHMS), HAXOXKACHUE B IPUPOAE, IOIY4YECHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAll. DTHIEH U NMPONUJIECH —
OpOCTEUIINE TPEACTABUTENN AJIKEHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTEHUPOBAHUS, THUAPATALUHU, OKHUCIEHUS W
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 m mermwnOyragueH-1,3: cTpoeHUe, BaKHEUITHE
XUMUYECKHUE CBOMCTBA (peakuus nonumepusanuu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTHUECKUH psijl. ALleTUIICH
— TMPOCTEHIINN TpEACTaBUTENb AQKUHOB: COCTaB, CTpOEHHE, (U3UYECKHUE U
XMMHUYECKHE CBOWCTBA (pEaKkUU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THApATALUH,
TOpPEHHUs ), IOTYyYEHUE U IPUMEHEHHUE.

Apensbl. benszoi: cocraB, cTpoeHue, (pU3MYECKHE U XMUMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmae, cmpoenue, uauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUs), NONYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXY YIJIEBOJOPOAAMH, NPHUHAJICKAIUMUA K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTHU, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYEHHUs BEIIeCTB M MX MPEBpaIlCHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yroap», MOAEIMPOBAHME  MOJEKYJI  YIJIEBOJOPOAOB H
raJloreHONPOU3BOIHBIX, MTPOBEICHNE MPAKTUUYECKON paboThl: MOITYYEHHUE TUJICHA
Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluncieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOAHOTO BELIECTBA WJIM MPOAYKTa PEaklUd MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

Kucsopoaconep:kamue oprannyeckue coeIMHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHL. MeETaHOA M 3TaHOI: CTPOEHHUE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA (peakuMu C aKTHBHBIMH MeETaJlaMH,
rajJJoreHOBOJOPOJIaMH, TOpEHUE), NpUMeHeHue. BogopoaHble CBA3M MEXIY
MOJIEKyJIaMU CITUPTOB. [[eficTBHE MeTaHOa ¥ 9TaHOJIa HA OPTaHN3M YeJIOBEKa.

MHoroaroMHble  COUPTBL.  ODTUJICHIJMKOAb W  TJHUIEPUH: CTPOEHUE,
¢usnyeckue U XUMHYECKHME CBOWMCTBAa (B3aMMOJAEWCTBHE CO UIEIIOYHBIMU
MeTaJUTaMH, KauyeCTBEHHAasl peaklds Ha MHOTOAaTOMHBIE CHUpTHI). JleiicTBue Ha
opraHusM uenoBeka. [I[puMeHenre raunepruHa U STUIICHTIIMKOJIS.

@deHoM:  CTpOeHHE MOJEKYNbl, (HU3MYEeCKHe M XUMHUYECKHE CBOICTBA.

Tokcuunocts denona. [lpumenenue denona.

Anpaerunpl U kemoHvl. DoOpManmbIErHl, ALETAIBIACTHI:  CTPOECHHE,
(¢u3nyeckue U XMMUYECKHE CBOWMCTBA (pEaKkLMM OKHCIEHUS U BOCCTAHOBJICHMS,
Kau€CTBEHHbIE PEAKIUH), TIOJYYEHUE U IPUMEHEHHE.

ONHOOCHOBHBIE NpEJENbHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHUCJIOTBI: CTpOCHUE, (PU3NYECKHUE M XUMUYECKUE CBOWCTBA (CBOICTBA,
o0miue Il Kiacca KUCIIOT, peakius 3TepuuKainm), MoIydeHHe U MPUMEHEHHE.
CreapruHOBasi M OJICMHOBAas KUCIOTHl KaK MPEACTAaBUTEIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

CnoxHble >(QHUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
coXHBIX 3¢upoB. Kupsl. I'uaponus xupos. [Ipumenenne xxupoB. buonornyeckas
POJIb JKUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii 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,
ouonorudeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
IEJUTI0NI03bl.  DU3NUecKMe W XWMHYECKHE CBOMCTBA Kpaxmana (THAPOJIN3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
npoBeJieHNEe, HAOIOEHNEe W OINMUCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCICHUE ATaHOJA
okcusiom Mmenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (oOKucIeHHEe aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHEe Kpaxmaia € HOJOM),
MPOBECHUE MTPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIOTHI.

Pacuérnsle 3amaun.

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

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMHUYECKUE CBOWCTBA aMHHOKHUCIIOT (Ha MpUMepe TiauiuHa). buonorumdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenTubI.

benku kak mpUpOIHBIE BBHICOKOMOJEKYJSIpHBIC coenuHenus. [lepBuuHasi,
BTOpUYHAs M TPETHUYHAS CTPYKTypa OEIKOB. XHMMHYECKHE CBOHCTBA OECIKOB:
TUAPOJIN3, IEHATYPAINsl, KAYECTBEHHBIC PEaKIIMU Ha OENKH.

DOKCNEepUMEHTAILHBIE METOABl HM3yUEHHUS BEIIECTB M WX IPEBPAICHUA:
HaA0JII0/ICHNE U OMHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OENKOB MpHU
HarpeBaHWH, IIBETHHIC PEAKITUU OCIIKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSITHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCIICHb MOJUMEPHU3AINH, CPEIHSS MOJEKYISIpPHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MTOJIMMEPHU3AIIHS] ¥ TIOJTUKOHACHCAITHS.

OKCIEepUMEHTAIbHBIE METOAbl HW3YUEHUSI BEUIECTB M WX IMPEBPAICHUA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIAaCTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peamm3anmsi MeXTIpEAMETHBIX CBSI3CH MPU MU3YyUCHUH OPTaHWYECKON XMMHH B
10 kmacce OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHHE KaK OONIMX €CTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHsl, aHAJIM3, CHHTE3, KiIacCUUKaIus, NePUOJUIHOCTb, HAOIIOCHHE,
U3MepeHne, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwusuka: MaTepusi, DOHEprusi, Macca, aToM, DJIEKTPOH, MOJEKyIa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpPraHHU3ME,
doTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

["eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTUINBO,
PECYpCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITUE CPEJCTBA, JICKAPCTBCHHBIC W KOCMETHYECKUE TIPemapaThl, MaTEpUasbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
sneMeHThl. OCOOEHHOCTH pacCIpeeeHUs] JIEKTPOHOB MO OpOUTAIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYypaIisi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
. Y. MenpaeneeBa. CBsi3b NEPUOJUYECKOTO 3akoHa M Ilepuonnyeckoil cucTeMbl
xumuueckux diieMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEUIECTB IO TpynnaM M TEpPHUOJaM.
3HavYeHne MepUOoANYECKOro 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIbI XHUMHUYECKOH CBS3U
(KOBaJICHTHAsI HETOJSIpHAS U TIOJIApHAsi, MOHHAs, MeTaUIMdecKkas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA H  JOHOPHO-
akuenTopHbii). BomopoaHass cBsi3b. BaleHTHOCTb. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucienus. MIoHbI: KaTHOHBI U aHUOHBL.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUITA KPUCTAINYECKON PEIIETKH.

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

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

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX PEaAKIUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpatumbie
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. Ipuanun Jle [laremnse.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCIIAsA, HEUTPAIbHAS, IIEJIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCNEpUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W UX MPEBpaIlCHUI:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MenneneeBay, M3ydeHHUE MOJEICH KPUCTALIMYECKUX PEIIETOK, HaOoJACHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3I0kKEeHHUE TTEPOKCUIA
BOJIOPOJIa B MIPUCYTCTBUH KaTaJIM3aTopa, OMPEICIICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAILHOIO MHAWKATOpPA, PEAKIIMKM HOHHOro OOMEHa),
MPOBEICHUE MPAKTUUYECKON paboThl «BiusiHue paznmuyHbiX (akTOpOB Ha CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérnrble 3agaun.

Pacuérel 10 ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM  YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS BEIIIECTBAY.

Heoprannyeckass Xumus

Hemeramnsl. Ilonmoxenue HemeramioB B Ilepuomnyeckont  cucreme
xumuueckux sneMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB.
®u3nyecKre CBOMCTBA HEMETAUIOB. AJUIOTpONUsST HEMETAUIOB (HAa mpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA Ba)KHEUIIHUX HEMETA/UIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yriepoga W KpEeMHHS) U HMX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpruMeHeHnEe BAXKHENIIINX HEMETAJJIOB U X COCIMHEHUM.



Merambl. [lomoxenue meramioB B Ilepruonnyeckoil cucreMe XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOUEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuu, alfOMUHUHN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCJTMHEHUM.

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

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1ay, HAOJIOJCHUE W ONMUCAaHWE JCMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKI[MU BEIIECTB,
pacu€rbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, €CIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMus 1 KU3Hb

Ponp xumum B 00€cCTi€UeHUH SKOJOTUYECKOM, PHEPreTUYECKON W TMHUIIEBOM
0€30MacHOCTH, pPa3BUTUU MeAUIMHBL. [IOHSTHE O HaydyHBIX MeTOAaxX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX MPHUHIMIAX [TPOMBIIIICHHOTO
MOJIYYEHUS BAXKHEHIITUX BEIIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
MaTtepuayibl, KOHCTPYKIIMOHHBIE MaTe€puayibl, KpackKd, CTEKJIO, KepaMHKa,
Marepuaibl JUisl SJIEKTPOHUKH, HAHOMAaTEpHallbl, OPraHUYECKHUE U MUHEpaIbHbIE
yI00peHus.

XumMuag W 340pOBbE YEJIOBEKA: MpaBUjla HCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONIB30BAHUS MPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanpsa  MEXNpeAMETHBIX  CBSI3€M NpU  U3YYEHUH O0mer u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TIOHSATUM, SBISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHajiu3, CHUHTE3, KiacCU(UKaIUs, TMEPUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



dusnka: Matepusi, SJHEPrusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, 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
OPOMBILIUIEHHOCTh,  (papManeBTHYECKass  MPOMBILIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMETHbIM UM TpeaAMeTHbIM). HayuHo-MeToauueckoil OCHOBOW — JJist
pa3paboTKH TJIAHUPYEMBIX PE3yJbTAaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa30BaHus ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBUM C CHUCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHUs BBIJICICHBI CICTYIONINE COCTABIISIONINE:

OCO3HAHHME OOYYaIOIMUMHUCS POCCHICKON TPaXTAaHCKOHM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HaJIMYMe MOTHUBAIUH K O0yUEHUIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPaJULIMi 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITENTbHOCTH IIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMU, TMPHUCYIIUMH IE€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIM4YKE MTPABOCO3HAHUS DKOJIOTHYECKONW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJIM ¥ CTPOUTD KM3HECHHBIC TJIAHBHI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSI MpeaMeTa «XUMHUS» JOCTUTalOTCS B
EANHCTBE YYEOHONW M BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBHUH C
T'YMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U WaealaMd POCCUHCKOTO TPAXKTAHCKOTO OOIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIO3HAHMS, CaMOpPA3BUTUSL M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00 yJaroIIIXCHsI.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c()OPMHUPOBAHHOCTh OMNbITA IO3HABATEIBHOM M NPAKTUYECKOW N1€ATEIBbHOCTH
0o0y4Jaromuxcs Mo peajr3aluy NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HaHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJICTABIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIOCOOHOCTH MOHMMAaTh M MPUHUMAaThb MOTHBBI, HaMEpPEHUs, JIOTUKY WU
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTECUECCTBEHHOM XMMMUU;

YBaKEHHUSI K TpOIecCy TBOpYECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUIATENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX  SKCIEPUMEHTAJIbHBIX  IOMCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M TI03HABaTENbHBIX MOTHMBOB B IOJIYYEHHMM M IOCIEAYIOUIEM
aHanu3e UH(pOpMAaIMKU O MEPENIOBBIX JOCTUKEHHUSIX COBPEMEHHOW OTeueCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NIOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
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 OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHMs KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIPaBWJI 0OE€30MacHOTO OOpalIeHWs C BEMIeCTBAaMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYILOBOM J1€ATEIbHOCTH;

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

OCO3HAHUS MOCJEICTBUN U HEMPUSATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4EOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUHM MPAKTUYECKUX 3a/ay
COLIMAIbHOM HaNpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOPECCUil pa3iuyHOro poja, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBKEHUS K TPYY, JIOASIM TPYy/a U pe3yibTaTaM TPYIOBOM eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJILHONH TPaeKTOPUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 00IIIeCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

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

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTHYECKUX MPoOJIeM, BIHASHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON M COLUATIBLHON CpEbL;

OCO3HAHMSI HEOOXOAMMOCTH WCHOJIb30BAHUS JIOCTHXKEHMM XUMHUU  JJis
pelIeHus] BOPOCOB PALIMOHAIBHOTO MPUPOIONIOIb30BAHMS;

aKTUBHOTO HENpPUSITHS JIEUCTBUM, MPUHOCAIIUX BpeA  OKpY)Karolen
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MTOCJICZICTBUS MPEANTPUHNMAEMBIX JCHCTBUHN U TIPEIOTBPAIIATh UX;

HaJIM4YMs PA3BUTOTO DKOJIOIMYECKOTO MBIIUIEHHUS, YKOJIOTMUYECKON KYIbTYpPHI,
OIbITa NesATENbHOCTH IKOJIOTUYECKOM HaMpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIUAILHOM
NpaKTUKE, CHOCOOHOCTH W YMEHHUS AaKTHUBHO TPOTHBOCTOSTH HICOJOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI' 0 IO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKU;

MOHUMAaHUA CIeIU(UKH XUMUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMUpOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIINUICHHS, CO3JaHUU IIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MPOOJEM COXpaHEHUS
MPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B  0COOOM 3HAUMMOCTH XHMHUHU [UJII  COBPEMEHHOMU
UUBWIM3AIMN: B €€ TYMaHHCTUYECKOM HAMpaBICHHOCTH M Ba)XHOH pOJM B
CO3JIaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI, PEIICHUN TJI00ATBHBIX MPOOIEM
YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, YHEPreTUUECKOM, MUIIEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH MEIULMHBI, OOECIEYEHHH YCIOBHIM
YCIIEUTHOTO TpyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXAOro dJieHa
00I1IeCTBa;

€CTeCTBEHHO-HAYYHON T'pPaMOTHOCTH: TIOHMMAaHHUS CYITHOCTH METOJIOB
MO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



NoJlydaeMble 3HAHUS JIJIsl aHAJIM3a U OOBSICHEHUS SIBICHUN OKPY>KaIOIIero Mupa M
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIONB30BAaTh XMUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEphIBHOMY OOpa3OBaHHUIO H
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3inuHbIX chepax mpodecCuoHaATbHON

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE Pe3yJIbTaThl OCBOEHUS Y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HAUUMBbIE IS dbopMupoBaHUs MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYyYHbIE MOHATHS, OTPaKAIOIIHe
LEJIOCTHOCTh HAyYHOW KapTUHBl MHpa M CHEHU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPrUs, SIBJICHHE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHHUBEpCAJIbHBIE Y4eOHbIE NeHCTBUS (TO3HABaTEIbHbIC, KOMMYHUKATUBHbIC,

PEryNATHBHBIE), o0ecreynBaroIue dbopmupoBaHue (yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHHBEPCAIbHBIEC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHHIMH, KOMMYHUKATUBHBIMH W  PETYISATUBHBIMHU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMU NMO3HABATEJIbHBIMHU
JEeUCTBUSIMHU:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M AKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTD PE3YJIHTATHI ACATEILHOCTH C OCTABJICHHBIMU LEISIMU;

HCTIOJIb30BaTh MPHU OCBOCHWUW 3HAHWM TPUEMBI JJOTHYECKOIO MBIILICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUS M KPUTEPUU Ul KJIAcCU(PUKAUMU BEIIECTB H
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B pPaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOENH, TPEOOPa30BBIBATH MOJIEIIbHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peakuu — MpU pEIICHWH Y4YEeOHBbIX MO3HABATEIbHBIX W MPAKTHUUECKUX 3ajad,
MIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS JJIs BBISBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB M XUMUYECKHX
peaKLunii;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEIBHOIO IIJJAHUPOBAHHUS W MPOBEICHUS
YYEHUYECKHUX SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOII0IATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
0000111eHHS ¥ BBIBOJbI OTHOCUTEILHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIEIOBAHUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHOW paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTH, HPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
IIOMCKY METOJ0B PEIICHUs] NPAKTUYECKUX 3313y, HPUMEHEHHUIO pPa3IHMYHbIX
METOJIOB ITO3HAHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATbCA B PAa3JIMYHBIX HCTOYHUKAX uUHPopManuu (HAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETa), aHanM3UpOBaTh MH(OPMAIMIO PA3IUYHBIX BHJIOB U (POpM
IIPEJICTaBIICHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMOW JJsi BBINOJIHEHHUS YYEOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npuoOpeTaTb ONBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEeACTaBICHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadyecTBE CpeacTBa mpu paboTre ¢
XUMHUYECKON HH(pOpMalMel: TNPUMEHSATh MEXIpeaAMeTHble ((pu3ndeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIOJb30BaTh U MpPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HaTJIS AHOCTH.

OgyageHne yHUBePCATbHBIMUA KOMMYHUKATUBHBIMHU JAeHCTBUAMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ JUANOra U/Win
JUCKYCCUH,  BBICKAa3bIBaTh  HUJEH, (QOPMYIUpPOBaTH CBOM  MPEAJIOKECHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C TPE3EHTAIMe pe3yJabTaTOB IO3HABATEIHHOWU AESITEIHHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3alliid yueOHOro MpoeKTa U (pOpPMYyIUPOBATH BHIBOJIBI
M0 pe3ynbTaTaM MPOBEAEHHBIX HMCCIENAOBAHUI MYTEM COTJIACOBAaHUS TO3HUIMNA B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OBJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH AeHCTBUAMMU:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TO3HABATEIHHYIO
JesITeIbHOCTh, OIpenenss e€ Leau M 3aJaud, KOHTPOJIUPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJiaraéMblii  aNrOpuUTM JIEUCTBUM TIpH
BBITIOTHEHUU YYE€OHBIX H HCCIICOBAaTEIbCKUX 3a/lad, BHIOMpaTh Hanbosee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESTEIbHOCTH Ha OCHOBE CaMOaHaIM3a
U CaMOOIEHKH.

INPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOPMUPOBAHHOCTh ~ NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHH B TIO3HAHUM SIBJICHUU



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

BJIQJICHNE  CHCTEMOW  XMMHWYECKHX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas W COKpallEHHAs), MOJb, MOJIpHas
Macca, MOJISIpHBIM OO0BEM, YIIepOAHBI CKeleT, (QYHKIMOHAIbHAS TPYIIIA,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHUCIIOPOA U A30TCOJEPIKAIIME COCTUHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUINIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTepHBbIC NMPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSITHUS MpPU
ONMCAHHMH COCTaBa, CTPOCHUS W MPEBPAIICHUN OPraHUYECKUX COCTMHCHUMH;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOMN)
dbopMynT OpPraHMYECKHMX BEIIECTB M yPAaBHCHWA XWMHUYECKHX PEaKIIHi,
U3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILTIOCTPAIlMU HX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOCHMS;

chOpMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh MPUHAJICKHOCTh H3yYECHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COEAMHEHUH (yriIeBOIOPOJbl, KHUCIOPOI U a30TCOAEp aIlue
COCTMHEHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHMS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, MPOMWICH, alleTHJICH,
ATUJICHTJINKOJb, TJIHIEPUH, (eHOJ, (HOpMaNbACTH, aleTaTbICTHI, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, [eJUTI0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COSAMHEHUSAX (OAUHAPHBIC U KPaTHEIC);



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

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepuU3OBaTh  COCTaB,  CTPOCHHE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TIIALIEpUH, (EHOJ, aleTalbJIeTHaI, MypaBbHHAs W YKCYCHas KHCIIOTHI, TIIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHUSMH COOTBETCTBYIOIINX XHUMHYCCKUX PEAKIUUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUIECKOE IPUMEHEHHE MPOTYKTOB MEePEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
peaKIuu IO W3BECTHHIM Macce, 00BhEMY, KOJMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUHM BIAJE€Th CUCTEMON 3HAHUN OO0 OCHOBHBIX
METOJIaX HAYyYHOTO MO3HAHMS, UCTIOJIb3YEMBIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKMU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocy/Iol W JabopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXke IpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSIMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATb M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIIEHUSI OPTaHUYECKUX BEIICCTB IPU HarPEBAaHUH, TTOTYICHHE
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JICHATypamus OETKOB MPH HArpeBaHWH, I[BETHHIC pPEaKIMU OCIIKOB) B
COOTBETCTBUHM C TpaBUJIAMU TEXHUKHA OE€30MacHOCTH TpU  OOpaleHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCh YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIupoOBaTh BHIBOJII HA OCHOBE ITUX PE3YJIHTATOB;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
uH(pOpMALMIO, TMOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
uHdopmanuu, IHTepHET U 1pyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eecoo0pa3Horo MOBEACHUST B OBITY U TPYJAOBOM NEATETBHOCTH B IIEJISAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS KX BPEIHOTO BO3JACKUCTBHS HA OpraHU3M
YEeJIOBEKa;

JUIs 00Y4YarOIIUXCSl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHETNBIX W CHA0OBUIAIIMX OOYYaIOUIUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUM: O XUMHUYECKOM COCTaBIISIIOILIECH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpPa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTMYECKHM O0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO W MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIArAIONINE MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIILHOCTh, CTEIEHb OKHUCIICHUSA, XUMUUYECKasl CBA3b
(KoBaJIeHTHAsI, MOHHAs, METATTHYECKAsl, BOAOPOHAs ), KpUCTAINIUUECKasl peniéTka,
TANBl ~XUMHYECKHX  PEAKLUHH, PACTBOP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAsT JAUCCOIMAIUSA, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM peaklni, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoanyecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUM SI3BIK XUMHH,
MHUPOBO33PCHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHMMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBax,
cocTaBe, TOJIYYeHUH M 0€30IMaCHOM HCIIOJIB30BaHUN BaKHEUIIIMX HEOPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIA,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS
coctaBieHus (OpPMYJIT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAs CO/IA, TUPUT U JAPYTUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPENETSATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJICHTHAsl, MIOHHASI, METAJIMYECKasl, BOJOPOJAHAsI) B COCAMHEHUSX, THII
KPUCTAIMYECKON PEIIETKH KOHKPETHOrO BeIEeCTBa (aTOMHAas, MOJIEKYJSpHAas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KJaccCy/Tpymie
COCIMHEHUM (MPOCThIE BEIIECTBA — METAUIbl 1 HEMETAJUIbI, OKCHUJIbl, OCHOBAHMS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBI
xuMuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ysS MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX DJIEMEHTOB U MX COCIMHEHUM
1o nepuojam u rpymnmnam [lepuoanueckoit cucrtembl XUuMUYECKUX 3jieMeHToB 1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKHUE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3JIUUHBIX  KJIACCOB,
MOATBEP/K/IATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHHU4E€CKUMHU
BEIIECTBAMU C IMOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

chOpMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIUPOBATh XUMHUYECKUE PEAKIIMH TIO
pa3IMYHBIM TpHU3HAKaM (YUCIIYy M COCTaBY pPEarupyloluX BEHIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKIIMii HOHHOTO OOMeHa, YUUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHHMYECKHUX
BELIECTB;

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

c(OpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

C(OPMUPOBAHHOCTb YMEHHUH XapaKTEepU30BaThb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(POPMUPOBAHHOCTh MpEACTaBICHUN 00 OOUIMX HAYYHBIX MNPUHIUIIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMIX, MACChl BEIIECTBA WIH 00bEMA T'a30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALCHUS U COXPAaHEHUS YHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUJIa MOJIH30BAHUS XUMUYECKOM
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioKEHUE MEepPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaiau3aTopa,
ONpPEEIICHHE CpeAbl PAcTBOPOB BELIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peaklUuu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-AaHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay I10
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
6e30MmacHOCTH TpU OOpaIllEHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pPYIOBAaHUEM,
NPEICTaBIATh PE3YyJbTaThl XUMHYECKOrO SKCIepUMEeHTa B (¢opMe 3alucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNIbTATOB;

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



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKMBBIC OPraHU3MBI ONPEACIEHHBIX BEIIECTB, [IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX IO3HAHMWS BEIIECTB M
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy obo3HaueHuil JI. bpaitns mis 3amvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckune
NpOrpamMmMbl 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
' aJIKaJEeHBI, AIKUHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [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 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

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

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uudposbie
Ne n/m P Konrtpoiasnsie | IlpakTnueckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoguuecknii 3aKoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB J[. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTtans 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne aTra udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ipakruaeckne ilsyqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 [IpeameT opranu4eckon XuMuu, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYECHUE
Teopust crpoeHnst OpraHuYECKuX
2 coenqunennii A. M. bytneposa, eé 1
OCHOBHbI€E T10JIO’KEHUS
[IpencraBienue o kiaccupukanuu
3 opranudeckux Beniects. Homenknatypa 1
(cucremaTtuueckasi) 1 TpUBHAJIbHbBIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHE, 1
TOMOJIOTHYECKUH AT
5 MertaH u 5TaH — npocTrenmme 1
MIPECTaBUTENIN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
- OTHUIIEH U IPONUJIEH — IPOCTEHINNe 1
MIPEJCTaBUTENIN aJIKEHOB
3 [Ipaktuueckas padora Ne 1. «Ilonyuenue 1 1
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 metunOyraauen-1,3. [Tonyyenue 1

CUHTCTUYCCKOI'O KayuyKa U PE3UHbI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psill. AIIETUIIEH —
MPOCTEN NI MTPENCTABUTEND aJTKUHOB

11 Brruucienns no ypaBHEHUI0 XUMHUYECKON
peaxiuuu

12 Apenbl: 0eH301 U TOJTyoJ. TOKCUYHOCTD
apeHoB

13 ['enernueckas cBsA3b YrieBOJOPOJIOB,
NPUHAISKAIIMX K pa3IMIHbIM Kjlaccam
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 MIPUPOJIHBIN r'a3 U MOMYTHbIE HEPTIHbIE
rasbl, HeQ)Th U NPOAYKTHI €€ epepadoTku
[IpupoaHbie HCTOYHUKU YIIIEBOAOPOIOB:

15 MIPUPOIHBIN T'a3 U TONYTHBIC He(TIHbBIC
ra3bl, HeTh U TPOAYKTHI €€ mepepadoTKu

16 KonTtponsnas pabora o pazaeny
«YTIeBOAOPOIBI»

17 [IpenenbHbIe OJTHOATOMHBIE CIIUPTHL:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbl€ CIUPTHL: 3THUJIEHIVIUKOIb U
TJIULIEPUH

19 deHou: cTpoeHNEe MOJIEKYJIbI, (hU3UYecKue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpnerunpl: popmanbaerua u
aneTaynbaerul. AneToH

21 OnHOOCHOBHBIE TIpeiebHbBIE KapOOHOBbBIE
KHCIIOTBI: MypaBbUHAsI U YKCyCHast

22 [Ipaktnueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOThI»

CTeapI/IHOBaH H OJICMHOBAas KHCJIOTHI, KaK

23 MIPECTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpiia KaK CONM BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE ICHCTBHE
CrnoxHbie 2(UPHI KaK TPOU3BOHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupbl: ruaponn3, IpUMEHEHUE,
Ouosnoruyeckas poib JKUPOB
VYTrneBonbl: cocTaB, Kiaaccu pUKaIus.

27 BaxHeiiue npeacTaBuTeNn: TIOKO34,
dbpykTo3a, caxapo3a

98 Kpaxman u 11e/um0J103a Kak TPUPOTHbBIE
TTOJTIMEPhI
KonTtponsHas pabota o pazaery

29 «Kucnoponcoaepxamme opraHu4ecKue
COCIMHCHHUSD

30 AMUHBI: METHJIAMUH U aHUJIHMH
AMMHOKHCIIOTHI Kak aM(oTepHbIe

31 OpraHuYecKre COeAMHEHUS, UX
Oouonorunueckoe 3HaueHue. [lentuabr

39 benku kak npupogHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHBIE TTOHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCTUHEHHA

34 OCHOBHEIE METOILI CHHTE3A




ILnacTMaccel, kKayuyyKu, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Ifl.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

XUMHUYECKHUM JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypauus aTOMOB

Ilepnonuuecknii 3akoH u llepuonuyeckas
CUCTeMa XMMHUYECKUX 3j1eMeHTOB [, 1.
MeHnneneeBa, UX CBSI3b C COBPEMEHHOU
TEOpHUEN CTPOCHHS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 10
rpynmnaM u nepuojamM. 3HaueHHue
MEePUOUIECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux anemenToB JI.M. Menaeneera B
Pa3BUTHH HAYKH

Crpoenue BemecTBa. XMMHUECKas! CBSI3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BaHUS
KOBAJIEHTHOM CBs13u. BomopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPULIATENBHOCTb.
Crenens okucnenus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AUCHEPCHBIX CHCTEMAX.
HcTrHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 107151 BEeIEeCTBA B pacTBOPE




Krnaccuduxanus n HomeHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHUYECKUX BEMIECTB, PA3IMUHBIX
KJIacCOB

Krnaccuukanus XduMUIECKUX peakiuii B
HEOPraHWYECKON U OPraHNIECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHS U IPEBPAIICHUSI SHEPTUH TIPU
XUMHYECKUX PEAKIIHIX

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHUYECKOE paBHOBECUE

10

[Tpaktuueckast pabota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKIum»

11

DnexTponmuTryeckas auccornuanys. [TorsTre
0 BoZlopogHOM Toka3zatene (PH) pacTtBopa.
Peakunu nonnoro oomena. ['maponms
OPraHuv4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

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

13

KonTponbsHas pabora mo pazmeny
((TCOpGTI/IquKI/IC OCHOBBI XUMHUN))

14

Mertannsl, ux noyuoxenue B Ilepruoanueckoit
CHUCTEME XMMHYECKUX deMeHToB /JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
atoMmoB. O0mMe GU3HIECKUE CBOMCTBA
METaJIJIOB




15

CruaBbl METaJUIOB. DJIEKTPOXUMHUYECKUH DSt
HANPSIKEHUN METaJJIOB

16

XuMHYECKHE CBOMCTBA BAXKHEHIITX
METaJUIOB (HATPUMA, KaJIWi, KJIIIUA, MarHUM,
ATIOMHUHMI) U UX COCAMHEHUM

17

XHWMHUYECKHE CBOKMCTBA XPOMA, MEIH U KX
COCIIMHEHUH

18

XUMHAYeCKHe CBOMCTBA IIMHKA, JKele3a U X
COeTUHEHUN

19

[Tpaxktnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME
«MeTtamib»"

20

Hemertamibl, nX mojioxKeHUE B
[Tepuonnueckoit cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckre CBOWCTBA HEMETAIUIOB.
Annotponusi HeMeTauoB (Ha mpuMepe
KHCIIOpoAa, cepbl, hocdopa u yriaepoaa)

22

XUMHUYECKHE CBOMCTBA TaJIOr€HOB, CEPhI U UX
COeTMHEHUN

23

XuMHUUYECKHEe CBOMCTBA a30Ta, pocodpa U ux
COE/IMH CHH I

24

XUMHUYECKHE CBOMCTBA yIIepoaa, KpEMHUS U
UX COEINHEHUN

25

[IpuMeHeHue BaxKHEHIIMX HEMETAJIIOB U UX
COEIUHEHNHI

26

O00011IeHNE ¥ CUCTEMATU3ALUS 3HAHUI 11O




Tteme «HemeTamnel». Beraucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIINI U
TEPMOXUMUYECKUE PACU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 1
"Hemeramib!"»

28 KonTtponpHas pabora o remaM «MeTtasuibi» 1
u «Hemerambn

29 Heopranuueckue v OpraHu4ecKre KHCIOTHI. 1
Heopranuueckue v OpraHu4ecKre OCHOBAHHUS
AMdoTepHbIe HEOPTraHUYECKHUE U

30 opranuyeckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00€CIICUCHNH YKOJIOTIYECKOH,

31 SHEPreTUYECKOMN U NMUILEBONH O6€30MaCHOCTH, 1
pPa3BUTHH MEIUIIHBI
[TpencraBienus 00 00X HAYYHBIX

32 IPUHLMIIAX IPOMBIIIJIEHHOTO TTOJyYEHUS 1
BAKHENIINX BEILECTB

33 YesnoBek B MHUpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 3I0pPOBBE YEITOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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