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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3zoBanuu B Poccuiickoit ®denepanum», TpeOOBaHUN K PE3yNbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOW MPOTrpaMMbl CPEJAHETO OO0IIero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydeOHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoit
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oOmiei ctparernu oOydeHus, BOCIIMTAHUS M Pa3BUTHUS O0YUAIOMIMXCS CPEACTBAMH
yuebHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHnentyanbHple nojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJIEpKaHus, pPe3yibTaTOB OOyueHUs U TpeOOBaHWN K YpPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XVUMHYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTelbHOM OpraHU3alluy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe OJKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBI0O M NpUpPOJHON cpene. Peammsyercs xumuueckoe o00pazoBaHuE
oOyuJaroluxcs Ha YpOBHE CpeAHEro o0Iero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO XHMUU € YYETOM CHeUM(PUKH HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU TPUPOJLI M B MaTEPHAIbHOW JXKU3HM OOIIECTBA, a TaKkKe C y4ETOM
oOlux 1ened MW TMPUHLHUIIOB, XapaKTEpHU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0co0yl0 poJib B
COBPEMEHHOW IMBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
Omna BHOCHUT CBOM BKJIaJl B (POpMHUPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKpY)KAIOIIEeM MHUPE Kak O €JIMHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBAa OKPYXAOIIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
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TecHO B3aMMOJEUCTBYs C APYTMMH €CTECTBEHHBIMH HAayKaMHU, XMMHS CTaJIa
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KU3HU KaxJa0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJ100aJbHBIX MPOOJIEM YCTOWYMBOIO Ppa3BUTHSI UEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM ¢ OOIMMH LEISIMH U MPUHLMIIAMHU CPEAHETO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumusp» (10—-11 knaccsl, 0a30BbI ypOBEHb
U3yUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIbTYPHYIO MTOATOTOBKY
oOyyaroluxcs, HEOOXOOUMYI0 MM Il  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA, IIPOJOJDKECHUS
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeAMeTa  «XUMHS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOmas M HeopraHudeckass XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopMUpOBaHUE JAHHON CHUCTEMBI 3HAHUU IIPU HU3Yy4YECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuyeckas XUMHUsS» CcPOpMHUpOBaHa B IMpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpuUBalOTCSl Ha YPOBHE KIACCUYECKOW TEOPHUU CTPOEHUS OPraHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
IOpPEICTaBIEHU O CTpoeHHH BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKH
AKTHBHBIX COEIUHEHHH. B Kypce OpraHmyecKol XUMHUH IOJIYy4arOT pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPECTABICHUS O XUMUYECKOM CBsI3HU, KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yrjOM 3peHHs B mpeaMmeTe «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMYECKHE CBEICHHMS O BeEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMUSD» OOYYAIOIIMMCSL IPEJOCTABIIAETCS BO3MOXHOCTh OCO3HAaThb 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
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rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMN O BaXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojHgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJEpKaHUs, HUMEIOIIMMH KYyJIbTYpOJIOTUYECKUH W TPUKIAJIHON
XapakTep. OTHU 3HAHHUS CHOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBS3M XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B IO3HABATEJIbHOW W IMPAKTUYECKOU
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIMBATH MH(POPMAIUIO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAJIBLHBIX UCCIEA0BATENbCKUX 3a/1a4y. B 1ienomM copepxanue yueOHOro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYECHHUS]  OPUEHTUPOBAHO  Ha
dbopmMupoBaHue y OOYYaIOIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro W
OPraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUM NYTEM ODKCIIEpUMEHTA U
pelieHusi TMPOTHUBOPEYMM MEXAy HOBBIMHU (akTaMd UM TEOPETUUYECKUMU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MpooIieM, a
TaK)Ke MpodsieM COEPEKEHUSI IHEPTETUUECKUX PECYPCOB, CHIPbSI, CO3aHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS H  COLMAIM3ALUU
0o0yyJaromuxcsi MPUHATHIE TPOTrpaMMOM MO XUMHUU TOAXOAbl K OMNPEICICHUIO
COJICp’KaHUs W TIOCTPOCHHS TMpeaAMeTa MpeaycMaTpuBaroT (HOpMUpOBaHUE
YHUBEPCAIBHBIX YYEOHBIX JCHCTBUH, WMEIOMUX 0a30BO€ 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTKu nH(pOpMaIUU, HEOOXOAUMBIX JJISI MPUOOPETEHHUS ONBITA MPAKTUIECKON
U HCCIENI0BATENbCKOU ACSATEIbHOCTH, 3aHUMAIOUIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemogaBaHus XWMHH KaKk Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeTICHUN
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
NIEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO TpU3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETbHOCTA YE€JIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUs TaKOW MOAXOJ K ONPEACICHUIO LIENEHd HU3y4YEeHUS
peAMETAa SIBJIETCS BIIOJIHE ONPABJAHHBIM.
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CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHS, (PYH/IAMEHTAJIbHbBIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W IMOHHMMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHn MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOaX MO3HAHUS
BEUIECTB M XHMHYECKUX pEaklMil, HEOOXOAUMBIX Ui MPUOOpETEHUs
YMEHUA OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SBJICHUH,
MMEIOITUX MECTO B IPUPO/IC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e Ppa3BUTHE YMEHHI U CITIOCOOOB JICSITEIIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHUEM XHMHYECKOIO0 DJKCIEPUMEHTa, COOJIIOJCHUEM IpaBUIl
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, conepkaTelibHasi XapaKTepUCTUKA LieJed U 3a/1a4 U3y4eHHUs
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeliHero odmiero odpazoBanus. CeroaHs B
OpenojaBaHUM XUMUKW B OOJbIIEH  CTENEHW OTHAETCA  MPEAINOYTCHUE
MPaKTUUECKONM KOMIIOHEHTE CcOJiepkKaHusi OOyd4eHHUs, OpPUEHTUPOBAHHON Ha
NOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTe/IbHOW OpraHu3aluu, BIAJCIOIIEro He
Ha0opoM 3HaHUM, a (YHKIMOHAJIHLHOW T'PaMOTHOCTHIO, TO €CTh CIOCOOAMU U
YMEHUSAMHU aKTUBHOTO MOJYYCHUS] 3HAHUN U MPUMEHEHUS UX B PEajbHON >KU3HU
JUTSL pEIICHUS] TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM npu u3ydyeHHH npeaMeTa «XHUMUS» JTOMUHHPYIOIIEE
3HAYEHHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTanus oO0ydYaroIIMXCs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHWE  WHTEUICKTYyaJbHO  PAa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECCTBY, CAMOCTOSITEILHOMY MPHUHSATHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CB3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3JIUYHBIX BHUIOB
JeSTENHbHOCTU: PEIIeHUs TpoOsieM, MouCcKa, aHanmu3a u o0paboTku mHMOpMAaIUH,
HEOOXOMUMBIX JUIS TPHOOPETEHHS ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C MO3UIUI
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHUX
MPOLIECCOB HA OPTraHU3M YEJI0BEKA U MPUPOJHYIO CPENY;
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pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUaOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OPMAITUTH XUMUUYECKOTO COJIEPKAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUTCHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE Y OOyYaroImuxcs YOSKAEHHOCTH B T'yMaHHUCTHYECKOU
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIIOIF30BAHUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHWS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe NPUOOPETCHHs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOT0 ypOBHS BXOAMT B COCTaB MpeIMETHOH obnactu «EcTecTBeHHO-HAyUYHBIC
PEIMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heenmro), B 11 kimacce — 34 gaca (1 gac B He/ielnio).
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COJEPKAHUE OBYUYEHUASA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuneHnii A. M. Bytieposa, €€ ocHOBHBIE T0JIOKEHUSA. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHUYECKUX COEJUHEHHM (cucTeMaThyeckas) | TpUBUAJIbHbIC Ha3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJT OPraHWYECKUX BEIHICCTB, HAONIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIIINE TPEICTABUTEIN alKaHOB: (PU3MYECKHE U XUMHUYECKHE CBONCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAl. DTWIEH U MPOIUIIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUS, TUAPATALNHU, OKHUCICHUS W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 m MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psill. ALlETUIICH
— TMPOCTEUIINA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpoeHue, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apensl. beH3on: coctaB, cTpoeHue, (pU3MYECKHe U XMMHUYECKHUE CBOICTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
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apeHoB. l'eHeTMueckas CBsI3b MEXKJAY YIIEBOAOPOJAAMH, IPUHANICKALUMHA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbII
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «VYrodp», MOAECTUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU 0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WJIM MTPOYKTOB PEAKIIUN).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJloreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHuEe. BoaopoaHble CBSI3U MEXIy
MOJIEKYJIAMH CITUPTOB. JIeHCTBHE METAaHOMA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAsl peaklusi Ha MHOTIOaTOMHbIe cnupThl). JlelicTBue Ha
OpraHusM 4enoBeka. [[puMenenne rmieprusa u STUIEHTJIMKOIIS.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XHUMHUUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManmpaerui, aueTANbICTUI: CTPOCHHE,
dusnueckre W XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINM), OJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHAsl KUCTOTHI: CTPOCHHE, (DU3NYECKHNE W XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue g Kiacca KUCIOT, peakius dTepuduKaIim), mojaydeHne U MpuMeHEeHue.
CreapuHOBasi ¥ OJICMHOBAsl KHCIIOTHI KaK MPEICTABUTETU BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GuUpHl KaKk MPOU3BOJHBIE KapOOHOBBIX KuCIOT. ['muaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
pPOJIb KUPOB.
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VYrneBoapl:  cocraB, KilacCUQUKALUs ~ YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJEHUE B NPHUPOJE, NPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. OpykTo3a KaKk U30MeP IITHOKO3BI.

Kpaxman u nemnonosa kak npupojasbie noiaumepsl. CTpoeHne Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl M3YYECHHsI BEIIECTB M UX MPEBPAIlCHHIA:
npoBe/ieHHe, HaOJ0/IEHHEe W OINHUCAHHME JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCIEHUE ATaHOJa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJICHCTBUE TIIMLIEPUHA C
ruapokcuoM meau(ll)), anpaerunoB (OKucIeHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3auMopeicTBHE Kpaxmaia ¢ HOAOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTEpHbIE OpraHUYecKHe coeAuHeHus. Pu3znyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpuponHbBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYPALIHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEIIKU.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX MPEBPALLCHUIA:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicokoMoJIeKyIsIDHbIE COeAUHEHUS

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALUHN, CPEIHSAS MOJEKYISIpHAS
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M UX INPEBpallCHUN:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.
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Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJICHNE, HAYYHBINA (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KJIacCU(PUKAIUs, MePUOIUIHOCTh, HAOII0/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opraHu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHOoNmorus: THUILIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS,
MOIOIIIAE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE MpenapaTsl, MaTepUalIbl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeieiCHUusT AJIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

ITepuoanueckuii 3akoH u Ileproanyueckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHToB . YI. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA H3MEHEHHUS CBOWCTB XHMHUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJIIpHAs W TOJIApHAsi, MOHHAs, MEeTainueckas). MexaHU3MbI
o0pa3oBaHMs KOBAJEHTHOM XHWMHYECKOW CBsI3W (OOMEHHBI M JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MoHbI: KATUOHBI M AHUOHBI.
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BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. UMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknarypa
HEOPraHMYECKUX BEIIECTB. ['€HETHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUM MPU XUMHYECKUX PEAKLIHIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnekTpoauThyeckas aucconuanus. CuibHbIE U cla0bie JIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPaALCHUI:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MoJiefied KPUCTAJUIMYECKUX PEHETOK, HAOMI0JACHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIbIO YHHMBEPCAJIBHOTO HWHJMKATOpPA, pEAKIMU HOHHOTO OOMEHa),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCIIOPOJIa, cephl, hochopa u yriaeposa).

XUMUYECKHUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.
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Mertamnsl. Ilonoxenune meramnoB B [lepuoauyeckon cuCTeMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O0mme (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

XHWMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJJIOB (HATPUM, Kallul, KaJIbIUH,
Mar"ui, amOMUHUHI, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3Yy4YCHHE KOJUIEKIMH «MeTamibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aWMOJECHCTBUE THJIPOKCUIA ATIOMHHMS C PACTBOPAMHU
KHUCIIOT U LIEJI0YEH, KAYeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemiecTBa WM 00ObEMa ra3oB MO HW3BECTHOMY KOJIHMYECTBY
BELIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
U3 BEIIECTB UMEET NIPUMECH.

XuMUS U )KU3Hb

Ponb xumum B oOecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

YenoBek B MUPE BEHIECTB M MAaTEPHATOB: BAXXHEWIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MarTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: MPABUJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30IaCHOrO MCIIOJIb30BaHUS MPENapaToB OBITOBOM XHUMHH
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanust  MeXNpeAMETHBIX  CBA3€W MpU  HU3YYEHUH oOOled u
HEOpranndeckom xumuu B 11 Kjacce oCylIecTBISETCS YEpe3 MCIOJb30BAHHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSATHHA, SBISIOIIMXCSA
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAy4YHBINM (DaKT, rUmores3a, 3aKoH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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®duznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTHBHOCTb, MOJIEKYJIA, SHEPIr€TUYECKUIN YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEHIECTBA, (DU3NYECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, oOpraHusM, SKocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHonmorus: XxuMuueckasi MPOMBIIUIEHHOCTb, METALTYpPrusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJlbTaTaM OCBOCHHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTaTOB OCBOEHHUA MpeaMmeTa «XUMHS» Ha YpPOBHE CPEIHETrO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOM HJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJTIFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPATUIINNA 0a30BON HAYKU XMMHH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSi PYKOBOJICTBOBAThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
L[EJIU U CTPOUTDH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TMpeaMeTa «XUMHsS» JOCTUTalOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleajaMd POCCHUIICKOIO TI'pa)kIaHCKOro OOIIECTBa, NMPUHATHIMU B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIn9HOCTHBIE Ppe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpPMHPOBAHHOCTh OMbBITA MO3HABATEILHON MW TPAKTUYECKON NEATeTbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YYarONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S13aHHOCTEH,
YB)XCHUS K 3aKOHY U MTPaBOTIOPSAIKY;

MPEACTaBICHUS O COLMAIBHBIX HOpPMax M TpaBUIaX MEXITMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;
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MYHULUMNAJIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXAEHUE 10.06.26 14:56 (MSK) CepTudukat CO85CO5EDI66A9246F2A8E9BIED09065
YUJIEKOBCKASA CPEAHAA LWWKOJIA KOTEJIbHUKOBCKOIO

MYHULIMMNAJIbHOIO PAMIOHA BOJIFOrPAAICKOI OBJIACTM, KocvBLoBa

HaTanbs BacunbeBHa, [IMpekTop




TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4EOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIIbHBIX MOTHBOB B TMOJYYEHUM M TOCIEIYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHHS KYJIbTYPHI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHs TpaBWi O€30MacHOro OOpalleHHuss ¢ BEIIecCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOM JEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HAHUs MOCIEACTBUIA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCHUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIBHOW HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);
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MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOW TPaeKTOPUU
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKH I1eJIeCO00pPa3HOr0 OTHONIIEHUS K MPUPOJe, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHNs BOIPOCOB PAlMOHAIIBHOTO IPUPOJOTIOJIb30BaHHS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHus 00 OKpYKAloleM MUPE Kak O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UABUIM3AlIAN: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTA W BaXXHOW pOJIUA B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TPpyJa W OKOJOTHYECKH KOMQPOPTHOW JKU3HU KAXKJIOTO IICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
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MOJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBJIICHUN OKPYXKAIOIIET0 MHUpa U
MIPOUCXOMAIINX B HEM U3MEHEHUN, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XHUMHYECKUE 3HAHUS A
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K TO3HAHUIO U UCCIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX cepax mpodeccruoHambHON

JESATEIbHOCTH.
METAINPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yJabTaThl OCBOCHUS YYEOHOTO IpeameTa «XuMush» Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE IS (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXTUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIEC MOHATHS, OTPaXKAIOLIUe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(PHUKY METOJO0B IIO3HAHWSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, IHEPTHUs, SBICHUE,
nporecc, CUCTeMa, Hay4YHbIA (DaKT, IPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIEAOBaHNE, HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCallbHbIE yueOHbIE NEWCTBUS (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

pEryJATUBHBIE), o0ecreunBaroue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITMATLHON KOMIETSHITUN 00yJarOIINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUTUIMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHHWS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B ITIO3HABATEIILHON U COLUAIIBHOW MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATCIBbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHUBEPCAJIbHBIMU Y4eOHbIMH NMO3HABATEJbHBIMH
JeHCTBUSIMMU:

1) 0a30Bble JIOrHYecKHUe AeCTBUSI:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpENEsATh LU JACATECNbHOCTH, 3a/laBasg IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIBHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

MCIIO0JIb30BaTh TMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
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UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHMS M KpUTEpPUM Ui KiIacCU(PUKAIMM BEIIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W HPOTHUBOpPEUMs] B paccMaTpUBaEMBbIX
ABJICHUSX, (POPMYJIHPOBATh BHIBOJbI U 3aKIIOUYCHMS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CUMBOJI) OJJIEeMEHTa, XUMUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuMu — MpPU pEUIeHUH YYEOHBIX IMO3HABATEJNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJIEIIBbHBIE NPEACTABICHUS AJIs BBIABICHUS XAPAaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEaKIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAQJIETh OCHOBAMH METOJOB HAy4YHOT'O MO3HAHUS BELIECTB U XUMHUYECKHX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI Jis1 ()OPMHPOBAHUS TUIIOTE3bI 10 MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEACHUSA
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTAaBJIATh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paloTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3a/lad, NPUMEHEHUIO pa3InYHbIX
METOA0B IIO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD 51
HENPOTUBOPEYHBOCTb;
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dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KaueCcTBE CpeACTBa Npu pabore cC
XUMUYECKON uHGpOpMalMel: NpUMEHSATh MEXIpeAMeTHbe ((usudyeckue u
MaTEeMaTHYECKUE) 3HAKU U CUMBOJIbI, POPMYJIbl, a0OpEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMOU TeMbI B XOJ€ auajnora u/miun
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
MIOJTYY€HHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHHH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW PabOThI MO MCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYKJIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBj1ajieHNe YHUBEPCATbHBIMHU PEeryJIITHBHBIMHU 1eHCTBUAMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJTHEHUN YYE€OHBIX © WCCIENOBAaTEIhCKUX 3aj7ad, BBIOMpATh Hambosee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESTEILHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:
c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH

CCTCCTBCHHO-HAYUHOHW KAapTHHBI MHpPA, pPOJHM XHMHH B IIO3HAHUHW SBJICHHH
AOOKYMEHT NOAMNNCAH SNEKTPOHHOW NMOANMMUCHIO
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npupoabl, B (OPMUPOBAHMHM MBINUICHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM I PEIICHUS TPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHI JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKAS
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJHBI cKener, (yHKUHUOHAIbHAS TpyMra,
paguKal, U30MepHsl, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBbIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHUS
opranunveckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XUMHUH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (PAKTOJIOrMUYECKHE CBEJIEHUSI O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIMOJb30BAHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
NIPAaKTUYECKOM AESITEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh UX B3aMMOCBS3b, MUCIOJIb30BATH COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAaHHUH COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEIUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY MJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHCHUN XUMHUUYECKUX PEaKIuH,
W3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHMX BEIIECTB JUIS WIUIIOCTPALMM MX
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAIICKHOCTh H3YUCHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaABY M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCcy/Tpynne COeauHeHH (YTJIEeBOJAOPOJbI, KHCIOPOJ U a30TCOIEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoii HomeHknatype (IUPAC), a takxke NMPUBOAWTH TPUBHAIHHBIC
HA3BaHUSI OTHAEIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPOIMWIICH, AalleTUJIEH,
STWJICHTJINKONb, TIUIEpHH, (HeHon, GopManbAerui, amneTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, IIH0KO03a,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUSI TPUMEHSATH TOJOXKEHHUS TEOPUU CTPOCHHUS
opranunveckux BemectB A. M. bytiepoBa mjis 00bICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MAcCChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckrue U XUMUYECKUE CBOMCTBA TUIIMYHBIX MPEACTABUTENICH Pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATHJICH, MPOMUJIECH, alleTUJICH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ, ATaHOJ], ITHUJIEHIJIMKOJb,
TJIMLIEPUH, (PEHOJI, aleTalbJIeru, MypaBblUHasi M YKCYCHasi KHUCIOTBHI, TIIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJY HUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX pEaKUUl C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (He(dTh, MNPUPOIAHBIM Ta3, Yrojib), CHOCOOBI HX TMepepaboTKU H
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUMN (HaOMI0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
UCIIOb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BeIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUIa MOJIb30BAHUS XUMUYECKOM
noCcy/Iol M JabopaTopHbIM O0OpYyIOBaHUEM, a TAaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBHITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIPEBpAIIEHUS] OPraHUYECKUX BEIIECTB MPY HArPEBAHUU, IOJIYUEHUE
ATUJIEHA M U3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUuYECKHUX
BEIECTB, JCHATypamus OCTKOB MPH HArpeBaHWH, IIBETHBIC PEaKIUH OCIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHHKH OE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHEM, TMPEACTABISTh PE3yJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHGOPMAIINIO, TOJIYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmarnu, HTepHET U ApyTUX);
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chOpMHUPOBAHHOCTh  YMEHHMH  COONIOAATh  MpaBHJIa  SKOJIOTHYCCKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXPAaHEHMsSI CBOEr0 3JI0POBbSl U OKPYXKAIOIIEH IMPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSL HA JKUBBIC OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMmbici mnokazarens [IJIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBIIEHUS] W MNPEAOTBPALICHUS] KX BPEAHOTO BO3JICKUCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
NPUMEHSTh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJax TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIICHUM;

JUISL  CHEeNbIX M CclHabOBUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadeHui JI. bpaiins ans 3anucu XuMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHMS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTeCTBEHHO-HAYYHONW KapTUHBI MHpa, POJM XHUMHH B TIO3HAHUM SIBJICHUUN
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1au
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONINe MOHATHSA (XMUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
ANEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJICKYJa, MOJIb, MOJSPHBI OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATENIHLHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJOPO/IHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUINBl ~ XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAMCCOIMALIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peaklni, XUMUYECKOE pPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckur 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChbl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAlICHUS HEPTrUu
IpU XUMHUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IMOHMMAHUS NPUYHMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOICTBAX,
COCTaBe, MOJIYYCHHH U 0€30MMacHOM HCTIOIb30BaHIH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC NPHU3HAKH TOHSATHH,
yCTaHABIIMBaTh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUSA MPHU
ONMCAaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONIH30BATh XHUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHuss (HOpMya  BEHIECTB M  ypaBHEHUH  XUMHUYECKUX  PEAKIIHMH,
cucremarndeckyro HomeHkaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIHIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Tami€Has
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJIEHTHOCTh M CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKasl, BOJIOPOAHAS) B COCAUHEHUSX, THI
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIEKYJsipHas,
MOHHAs, METAJUTMYEcKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COC/IMHCHMH;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBYy K ONpeNeIEHHOMY Kiaccy/rpymme
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbI, OKCUbl, OCHOBAHUS,
KHUCIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI MEPUOAMUECKOrO 3aKoHa /1.
N. MeHnneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONLYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaATh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepronnueckoil CUCTEMBI
xuMHuYeckux sjemeHToB JI. M. MeHneneeBa, MCHoib3ys MHOHATHSA «S-, P-, d-
AIEKTPOHHBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COEIUHEHUM
1o nepuoaam u rpynnam [lepronnueckon cucreMbl XUMUYECKHAX d51eMeHTOB /1. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUYECKOW CBA3M MEXJAY HEOPraHWYECKUMU
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTABY PEArupyrollnX BEIIECTB, TEILIOBOMY
3 dexTy peaknuu, U3MEHCHHUIO CTEIICHEH OKHCJICHHUS AJIEMEHTOB, OOpaTHUMOCTH
peaKkuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISATh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIECHHBIC YPABHEHUS PEaKIii HOHHOTO OOMEHa, YYUThIBAs
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIHMH UAYT IO KOHIIA;
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cOpPMUPOBAHHOCTh YMEHHIl MPOBOJUTH PEAKLUH, IOATBEPIKAAIOLINE
KAUeCTBEHHBI COCTAaB Pa3JUYHbIX HEOPraHUYECKUX BEIECTB, pPACIO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;

c(OpPMHPOBAHHOCTh ~YMEHHMM  PaCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEaKIUN MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OajaHca
ATHUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEeaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaAKTEP CMEIIEHUSI XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelTHero Bo3nencTsus (nmpunuui Jle laTtensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEeHHs] CEPHOW KHUCIOThI, aMMHaKa, a
TaKke CQOPMUPOBAHHOCTh MPEJCTAaBICHUN 00 OOUIMX HAYYHBIX MNPUHIMIAX U
AKOJIOTMYECKUX MPOoOJIeMax XMMUUECKOT0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHUS] C HCIOJIb30BAHUEM
MOHSTHUS «MaccOBasi JI0JIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB
IpU XUMHUYECKUX PEAKIMIX, MACChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WU O0BEMY OJHOIO M3 YYACTBYIOIIUX B PEAKIIUU
BELIECTB, TEIUIOBOIO 3(PQeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOIIOIATh MTPaBUIa MOJIb30BAHUS XUMUYECKOM
NoCy/Iol W Ja0OpaTOpHBIM O00OpPYJAOBaHUEM, a TaKXKE IMpaBwiia OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OpMHPOBAHHOCTh YMEHHMI IUIAHUPOBaTh U BBINOJHATh XHWMHUYECKHM
AKCIIEpPUMEHT (Pa3i0KEHHUE MEPOKCHIA BOAOPOJA B MPUCYTCTBHM KaTalM3aTopa,
ONpEJENIEHUE Cpelpl pacTBOPOB BEIIECTB C IOMOMIbIO  YHUBEPCAIBHOTO
WH/IUKATOPA, BIUSHUE Pa3INYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvy,
peakiMu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynabdar-, kapOOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMS, PEIICHHE SKCIEPHUMEHTAIBHBIX 3aJ1a4 IO
TeMaMm «Metamne» u «Hemeramib») B COOTBETCTBUM C IpaBUJIAMH TEXHUKHU
0e30macHOCTH TPy OOpAIIEHUH C BEUIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAaHUEM,
OPEICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX peakiuii u (OpMYIHpOBaTh BHIBOJBI HA OCHOBE
3TUX PE3YJIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYIO
uHpOpMAIMIO, TIOJYy4aeMyl0 W3 pa3HbIX MCTOUYHUKOB (CpeICTBa MAacCOBOM
KOMMYHHKalUK, IHTEpHET U APYTrUX);
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chOpMHUPOBAHHOCTh  YMEHHH  COONIOAaTh  MpaBWiIa  IKOJIOTHYECKH
1IEJIeCO00pa3HOr0 TOBEJEHUs B OBITY U TPYJIOBOM NEATETLHOCTH B LEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JICHCTBHS Ha )KMBbIE OPTAaHU3MBbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHAT, Ha mnpuMmepax CcHocoObl YMEHBIEHUS U
NPEAOTBPAILCHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOY4YaroIIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CJENbIX M CHabOBHUIAIIMX OOYyYarolUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOYeuHYI0 cucTeMy obo3HaueHuil JI. bpaiins mis 3anucu XMMHYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI pecypeh
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer oprannueckon xumuu. Teopus
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHHUH A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YriIeBOAOPOIBI — aJTKaHbI 2
59 HenpenenbHble yrieBogOpObl: aIKEHBI, 6 1
QJIKaJNECHbI, aJTIKUHbI
2.3 ApoMaTn4ecKHe yrieBoaoposl 2
24 IIpuponHble HCTOUHUKH YIIEBOAOPOAOB U 3 1
uX nepepadboTka
Hroro no pazgeny 13
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
Crnoxxublie 2GUpBI
3.3 VrineBoasl 3 2

JOKYMEHT MOZMMCAH 3MEKTPOHHOM MOAMUCHIO
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Uroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus
4.1 AMHUHBI. AMUHOKHACIOTEL benku 3
Hroro no pazueny 3
Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHM I
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazmeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2

HaTtanbs BacunbeBHa, AMpekTop
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne i/ P Konrpoasnsie | IlpakTnyeckue (nupp )
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crtpoenue aroMoB. [lepnoanueckuii 3aKoH
11 n [lepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Mertabl 1
2.2 Hewmeramnbt 9 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3gen 3. XuMus M ;KU3HbL
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KounvecTBo 4yacos DJIeKTPOHHBbIE
Ne Hara undposbie
n/n Tema ypoka Bcero Kontpoanueie | IMpaxruteckue u3yuyeHusi | oOpasoBaTe/bHbIE
padoThI padoTshI pecypeni
1 [Ipenmer opraHuvyeckoil XuMuu, eé 1
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs] OPraHUYECKUX
2 coemuueHnit A. M. bytieposa, e€ ocHOBHEIE 1
MOJIOKEHHUS
[IpeacraBienue o Ki1accupuKayuu
3 oprannyeckux BemecTB. Homenkmnarypa 1
(cucTemaTtrdeckas) ¥ TPHBHATILHBIC HA3BaHUS
OpPraHUYECKHX BEIECTB
4 AJKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHH PsijT
5 Meran u 3TaH — npocreime 1
IPEACTABUTENN AJIKAHOB
6 AJKEHBI: COCTaB U CTPOSHHE, CBOMCTBA 1
7 OTWJIeH U PONUIIEH — MpOoCTerIre 1
MIPEJCTaBUTENN aJTKEHOB
8 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 1
STHJIEHA U N3YYEHHUE eTr0 CBOICTBY
Anxanuensl. bytanuen-1,3 u
9 metuiOyraauen-1,3. [loxydenue 1
CHHTETUYECKOI0 KayuyyKa U Pe3UHBI
10 AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, 1
TOMOJIOTH4ECKUH pAan. AHeTHJZI‘%WHT NOJANUCAHISNEKTPOHHOI NOAUCHIO
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IpoCTEHIINI TpeACcTaBUTEb AJTKHHOB

11 Brrunciienus mo ypaBHEHUIO XUMHUYECKON 1
peaxkuuu

12 ApeHbl: 0eH301 1 TOIy0l1. TOKCHYHOCTD 1
apeHoB

13 I'eHernyeckas CBsI3b YrIIEBOIOPO/IOB, 1
NPUHAIEKALNX K Pa3JINYHBIM Klaccam
ITpuponHbIe HCTOYHUKH YIIIEBOJOPOIOB!

14 NPUPOIHBIN a3 U MOMyTHBIEC He(TSIHBIE rasbl, 1
He(Th U MMPOAYKTHI €€ TIepepadOTKH
IIpupoaHble HCTOUHUKH YITIEBOAOPOIOB:

15 MIPUPOHBIHN Ta3 U MOMyTHEIE HeTIHBIE Ta3kl, 1
HE(Tb U MPOAYKTHI €€ mepepaboTKu

16 KontponbHas paboTa 1o pasaeiny 1
«YTIeBOIOPOJIbI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 1
METaHOJ U 3TaHoNI. BomoponHas cBs3b

18 MHoroatoMHbI€ CIUPTHI: THIICHIJIUKOIb U 1
TN EPHH

19 DeHOoN: CTPOeHUE MOJIEKYJIbI, PU3NUECKHE 1 1
XMMHUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anpaeruibt: GopMalbIerul U areTaitbIeT /I 1
AneroH

21 OnmHOOCHOBHBIE ITpeaeIbHbIE KapOOHOBBIE 1
KUCJIOTBI: MypaBbHHasl M YKCYCHAs

29 [Ipaktuueckas padora Ne 2. «CBoiicTBa 1 1
pacTBOpa YKCYCHOH KHCIOTBI»

93 CreaprHOBas U OJIEMHOBAsSI KHCIIOTHI, KaK 1
MPEICTABUTENHN BBICIINX KAPOOHOBBIX KHCIIOT

24 Mpbi1a KaK COJH BBICIINX KapOOHOBBIX 1

OOKYMEHRT TTOANMNCAHR SJTEKT POHHOW T 104TNMMNCbHO
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KHCJIOT, X MOIOIIICC HeﬁCTBHG

25

Cro>kabIe 2QHUPHI KaK TPON3BOIHBIC
KapOOHOBBIX KUCIOT. ['MIpONH3 CIIOKHBIX 1

3¢upos

26

JKupsl: ruponus, NpuMeHEHue,
Ouonoruyeckas poib KUPOB

27

YrneBoabl: cocTaB, KilacCU(UKALMSL.
Baxueiiune nmpencraBUTeNnu: TIOK03a, 1
bpykTO3a, caxaposa

28

Kpaxman n nemtono3a Kak MpapoIHbIe
MOJIUMEPDI

29

KonTtposnbHast paboTa 1mo pasaeny
«Kucnopoacoaepskaiie opraHuuecKue
coenrHeHHs»/ Beepoccuiickas mpoBepovHas
pabora

30

OO01as XapakTepUCTUKA a30TCOACPKAIIUX
OpraHMYecKHuX coeAnHeHul / Becepoceutickas 1 1
MPOBEpOYHas padora

31

AMUHBI: METHJIAMHH U aHUJIHMH 1

32

AMHHOKHCTIOTHI Kak aM(OTepHbIe
OPraHUYECKHUE COCITUHEHUS, UX
ounonornyeckoe 3HaueHue. [lentunel. benku 1
KaK MPUPOJIHBIC BEICOKOMOJICKYISIPHBIC
COEIUHEHUS

33

OCHOBHBIE IOHATUS XUMHH
BBICOKOMOJICKYJIAPHBIX COC)_II/IHGHI/Iﬁ

34

OCHOBHBIE METOJBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COETMHEHHH. 1
ITnactMaccsl, KayqyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I[10-HPOI'PAMME 34 3

2

OOKYMEHT NOANUCAH 3NEKTRPOHHOW NOANUCKIO.
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11 KUIACC

KosmuecTBo yacoB DJIeKTPOHHbIE

JlaTa uudposbie
Tema ypoka KonTtpoabubie | IlpakTuueckue
Bcero u3ydeHusi | oOpa3zoBaTesIbHbIE

padoTsbI padoTbI pecypehI

XHUMUYECKUH 3EMEHT. ATOM. DJIEeKTPOHHAA
KOH(HUTypaIis aTOMOB

Ilepuonmueckuii 3axoH u Ileprnoauyeckas cucrema
XuMu4ueckux 3aeMedToB . . MenaeneeBa, ux 1
CBS3b C COBPEMEHHOM TEOPHEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTH U3MECHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COSAMHEHHUH 110 TpyIIaM 1
nepuojaM. 3HaueHuE NEePUOANUECKOr0 3aKOHA U 1
CHCTEMBI XUMHYECKUX 3eMeHToB .M.
MenpeneeBa B pa3BUTHU HAYKU

CrpoeHue BellecTBa. XUMHUYECKas CBSI3b, €€ BUIBL;
MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOW CBS3H. 1
BonoponHnas cBs3b

BaneHTHOCTB. DIEeKTPOOTpHUIIaTeNhbHOCTE. CTeeHb
okucneHus. BemecTBa MonekynsipHOTO U 1
HEMOJICKY/ISIPHOTO CTPOCHUS

TlonsiTue o qucnepcHbIX cucteMax. MIcTuHHbBIE U
KOJUTOMAHBIE PACTBOPHL. MaccoBas 10151 BElIeCTBa 1
B pacTBoOpe

Knaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX
coequHeHni. I eHeTndeckas CBsI3b 1
HEOPraHUYECKHUX BEIECTB, PA3IUUHBIX KIIACCOB

Krnaccudukarms XuMUIeCKUX peaKiiii B
HEOPraHW4eCKOil 1 OpraHMYeCcKON XUMHH. 3aKOH
COXpaHEHUs1 MaCChl BEILIECTB; 3aKOH COXPAaHEHUS U

MMPEBPAICHUA SHEPIUN ITPU XUMHUUYCCKUX PCAKLIUAX

NOKYMEHT AOARIAC

AOKYMEHT-HOARMEAH

N lal
Cxopocts peakuun. OOpaTUMBbIE PEAKMUMALINMNANILHOE KASEHHOE OBILEOEPASOBATE/IbHOE YYPEXAEHUE 10.06.26 14:56 (MSK)  Ceptudmkat CO85COSEDIE6A9246F2ABE9BOED09065
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10

[MpakTuueckas padora Ne 1. «BriusiHue pa3inuuHbix
(haKTOPOB Ha CKOPOCTb XUMHUYECKOU PEAKITHI)

11

DJekTponuTHIecKas auccoruaims. [Tousrue o
BOJIOpOHOM Tokazatene (PH) pactBopa. Peakuuun
HOHHOr0 0OMeHa. ['uaApOoIu3 OpraHuyecKux U
HEOPraHWYECKUX BEIECTB

12

OKHCITUTETHFHO-BOCCTAHOBUTEILHEBIE PEAKITHH.
[oHsTHE 00 AIEKTPOSIU3E PACILIIABOB U PACTBOPOB
colen

13

KonTtponrsaas padota mo pasaeny «Teopetnueckne
OCHOBBI XUMUI

14

Merannebl, ux nonoxenue B [lepuonnueckoit
CHUCTeMe XUMHYECKUX 31eMentoB /1. .
MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
OO6mue Gusnveckue CBOWCTBA METAIOB

15

CrnnaBel METaJIIOB. DNEKTPOXUMHUYECKUH P
HaIpsHDKEHU METAIIIIOB

16

XUMHUYECKHE CBOMCTBA BaXXHEHUIIINX METAJIOB
(HaTpwii, Kamuii, KambIi, MarHAH, aTFOMIHAN) 1
HUX COeTUHEHUN

17

XHUMHYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIVHEHNN

18

XUMHUYECKUe CBOMCTBA ITMHKA, JKEJIe3a U UX
COCIMHEHU

19

[IpakTrueckas padora Ne 2. "Permenwne
SKCIIEpUMEHTATBHBIX 3a/1a4 10 Teme «MeTamiby"

20

Hewmeramisl, ux nonoxenue B [lepuoauueckoi
CHCTEME XUMHUYECKUX deMeHToB [[. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nuecKre CBOICTBA HEMETAIIIOB. AJTOTPOMUS
HEMETAJIOB (Ha MpUMepe KUCIOPO/Ia, CEPHI,

thochopa u yriepona)

22

XHUMHUYECKHE CBOMCTBA raJIOTCHOB, CCRRMEnANbHOE

COCIMHEHUN YNIEKOBCKAS CP

OOKYMEHT TTOATTMTAH 3JTEKTPOHHO

A TTOATTCBIO

EAHAS LUKOJIA

MVHUUUAARLHOFO PAMOHA RON

KA3EHHPE OBT:[EOEPABOBATEHbHOE YIPE)KAEHVIE 10.06.26 14

KOTEJIbHUKOBCKOIo

4:56 (MSK)

OFPAACKOU-OBNACTU
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23 XuMHUeCcKre CBOMCTBa a3oTa, hochopa u ux 1
COCIMHEHUI

24 XUMHYECKHE CBOMCTBA YIIIEPOAa, KPEMHHMS U UX 1
COCIIMHECHU

o5 [IpumeHeHne BaxKHEHIIIMX HEMETAIIOB U X 1
COCJMHCHUI
O06001eHne U cCUCTeMaTH3aIUs 3HAHUH 110 TeMe

26 «HemeraieDy. BeiunciaeHus 1o ypaBHEHUSM 1
XUMHYECKUX PEAKIUI 1 TEPMOXUMHUICCKUC
pacy€Th
[IpaxTnueckas pabora Ne 3. «Pemenue

27 AKCIEPUMEHTAIFHBIX 3324 10 TeEMe 1
"Hemertamist"y

28 KonTponbsnas pabora mo TeMaM «MeTauibly u 1 1
«Hemeramibn

29 Heopranuueckue u opraHn4ecKre KUCIOTHI. 1
Heoprannueckue u opraHn4eckre OCHOBAHUS
Am(oTrepHBIe HEOPraHUYECKHEe U OPTaHUIECKHe

30 coenuHenus. ['eHeTHYECKas CBA3b HEOPraHUYECKUX 1
Y OPTaHUYECKUX BEIECTB
Ponb xuMuM B 00ecIieueHnH 3K0JIOTHUECKOH,

31 SHEPreTUYECKON U TTHUINEBOH OE30aCHOCTH, 1
Pa3BUTHH MEIUIIMHBI

30 [pencranenus 00 00X HAYYHBIX MPHHLIATIAX 1
MPOMBIIIUIEHHOT'O TIOTYYESHHS BAXKHEHIIINX BEIECTB

33 UYenoBek B MUPE BEIECTB U MATEPHAITIOB 1

34 XUMUsI ¥ 37I0POBbE YETOBEKA 1

OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 2

JOKYMEHT MOZMMCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE
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MYHWULMMNAJIbBHOIO PAVIOHA BOJIFOrPALLICKOI OBJIACTH, KocvBLioBa
HaTtanbs BacunbeBHa, AMpekTop
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon

IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThI OCBOCHHSI OCHOBHOI
NpoBepsieMoro

00pa3oBaTe/IbHOI MPOrPaMMBbl CpeIHero o01ero 00pa3oBaHus
pe3yJabTaTa

1 TeopeTnueckre OCHOBbI OPraHNYeCKON XUMHH

CdopmMupoBaHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIUM XHMHUHM B TO3HAHUU
11 SABJIGHUH TpUpOAbl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYPHI
' JUYHOCTH, €€ (YHKIMOHAIHHOW T'PaMOTHOCTH, HEOOXOAMMOMW st
pelieHrs TMPaKTUYECKUX 3aJad M OSKOJIOTMYeCKH OOOCHOBAHHOTO

OTHOHICHHA K CBOEMY 3J10POBbIO U HpHpOZ[HOﬁ cpeac

Biagenue cucteMoil XMMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJAraroIue HOHSITHS (Monexyina, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAasT Macca, MOJSPHBbIA OOBEM, YIJIEPOAHBIN CKEJET,
(GyHKUMOHANBHAS  TpyINIa,  pagukal,  H30MEpHs,  HU30MEpHI,
TOMOJIOTMYECKMH PsAJl, TOMOJIOIH, YIJIEBOIOPOABL, KHCIOPOA- U
12 a30TCOZIEpXKAIEe COEAUHEHHs, OMOIOrMYECKH AaKTHUBHBIC BEIIECTBA
' (yrneBompl, JXKUpBI, OEIKH), MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUUM U 3aKOHBI (Teopus
XUMHUYECKOr0 CTpoeHus opraHudeckux semectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK XUMHH, (aKTOIOTHYECKHE
CBEIEHHsI O CBOMICTBax, COCTaBe, HOIYy4eHHMH U 0e30IacHOM

HCIIOJB30BAaHUN  BaXKHCHIIIHNX HCOPraHM4YECKUX U  OpPraHUYCCKUX

BELIECTB B OBITY U MPAKTUYECKON JAESITEIbHOCTH YEIOBEKa

ChopMUpOBaHHOCT, YMEHUN BBIABIATH XapaKTepHbIC MPHU3HAKU
13 MOHATHUM,  yCTaHaBIMBaThb WX  B3aUMOCBS3b,  HCIIOIB30BATh
COOTBETCTBYIOIIUE TIOHATHS MPH ONUCAHHHM COCTaBa, CTPOCHUS U

IIPEBpaILEHUI OpraHNnYeCKUX COeTMHEHUN

c(OpMHUPOBAaHHOCTh YMEHHUH HCIOIB30BaTh XUMHYECKYI0 CHMBOJIHKY
JUI COCTaBJICHUS MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
14 COKpami¢HHOH) (OpMyJT OpPraHMYeCKUX BEIIECTB W  YpaBHEHUH

XUMHNYCCKHUX peaKm/Iﬁ, H3TrOoTaBJIWBATh MOACIIN MOJICKYJI OPraHNu4YCCKUX

BCUICCTB I WJUIIOCTpALlMKM HUX XHUMHUYCCKOIO W MPOCTPAHCTBEHHOI'O

CTPOCHHUS
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CchopMHpOBaHHOCTh ~ YMEHUH  yCTaHABIUBATh  NPHHAUICKHOCTh
M3YYEHHBIX OpPraHWYECKUX BEIECTB IO MX COCTaBYy M CTPOCHUIO K
15 ompenenéHHOMY Kiaccy (rpymne) CoequHEHUH (yrieBoJIOpOJbl,
' KHCJIOPO/ M a30TCOJEpIKalllie COEIUHEHMs, BBICOKOMOJEKYISIpHbIE
COeIMHEHMs), JaBaTh WMM  Ha3BaHUs [0  CHUCTEMaTHYEeCKOU

nomenkarype (IUPAC)

CdopmMupoBaHHOCTh YMEHHUS OMPENETSATh BUJIIBI XUMUYECKON CBS3U B

1.5

OpPraHUYECKUX COEIMHEHUSAX (OAUHAPHBIE U KPATHBIE)

C(I)OpMI/Ip OBaHHOCTb YMCHUA  IIPUMCHSATD: IMMOJIOKCHHA  TCOPUU
16 CTPOCHUSA OPraHUYCCKUX BCILICCTB AM. By’THepOBa HJIA 00BICHCHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUSA, 3aKOH

COXpaHCHUA MAaCChl BCIICCTB

YrneBogopos!. Kucnoponconep:xarue u a30TcoaepKanme

OPraHu4CCKHUEC COCIUHCHH. BI:ICOKOMOJ'ICKYJ'ISIPHI)IC COCINMHCHUA

ChopMupoBaHHOCTP YMEHHMH TPUBOJIUTH TPUBHAIBHBIC Ha3BaHUS
OTJIETbHBIX OPTaHWYECKUX BEIISCTB (ITHUJICH, MPONMUJICH, alleTHJIEH,
21 ATUJICHTJIUKOb, TIHUIEpUH, (eHon, QopMaabIeru, ameTaabIerul,
' MypaBbUHAasg KHCJIOTA, YKCYCHas KHCIIOTa, OJEHMHOBAas KHCIOTA,
CTeapuHOBas KHCIIOTa, TIIIOK03a, (DpyKTO3a, Kpaxmal, IeJUI0I03a,

TJTAITAH )

ChopMHUpOBaHHOCT, YMEHUU XapaKTEpPH30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-ICCKI/IC U XHUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpGI[CTaBHTeHeﬁ
pa3JII/I‘-IHI)IX KJIaCCOB OPFaHI/I‘-IeCKI/IX BCIICCTB (MeTaH, 9TaH, 3THWJICH,
2.2 MPONWIICH, aneTuwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzom,
METaHOJ, ITAHOJI, THUJICHIIINKOIb, TJIMIECPUH, (CHOJ, aleTaIbIer I,
MypaBbHHAsS M YKCYCHAsl KHCJIOTBI, TJIFOKO3a, Kpaxmaj, IeJUTF0JI03a,

aMHHOYKCYCHasl KHCII0Ta)

ChopMUpOBaHHOCTh YMEHHUS WIUTIOCTPUPOBATH T'€HETHUECKYIO CBA3b
93 MEXIy  THUIOMYHBIMH  TPEICTAaBUTEISIMH  Pa3IUYHBIX  KJIACCOB
OpPTaHWYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKHX

peakuuii ¢ UCMOIB30BAHUEM CTPYKTYPHBIX (hopmyt

CdopmupoBaHHOCTH YMEHUS XapaKTepHU30BaTh HMCTOYHHUKHU
2.4 YTJIEBOJOPOHOTO CBHIPhs (HE(PTh, MPUPOAHBIN T'a3, Yroihb), CIIOCOOBI UX

nepepaboTKU U MPAaKTUYECKOE TPUMEHEHHE MTPOTYKTOB I1€peEpadOTKU

3 XUMUSA U KU3Hb. PacuéThl

31 CdopmupoBaHHOCTh YMEHUH BIAJECTh CUCTEMOM 3HAHUM 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMO3HAHUS, UCIIOJIB3YEMBIX B XMMHWH IIPHU U3YUCHUU
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BEIIECTB M XMMHYECKHUX SBIICHUI (Ha6J’IIOI[CHI/Ie, HU3MCPCHUC,
9KCIICPUMCHT, MOACIINP OBaHI/Ie), HCIIOJIB30BaTh CHUCTCMHBIC
XUMHUYCCKHUEC 3HAHUA JId HPHUHATUA peI_HeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCT yMEHUW COOMIO/ATh TMpaBUja MOJB30BAHUS
3. XUMUYECKON TIOCY0OM M JabopaTOpHBIM OOOPYJOBAaHHMEM, a TaKKe
MpaBujia OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

I10 BBIITOJITHCHHUTIO J'Ia60paTOpHI)IX XUMHNYCCKHUX OIIBITOB

C(I)OpMPIpOBaHHOCTL yMeHI/II‘;I IJIaHUPOBATh WU BBINIOJIHATH XUMUYCSCKUU
IKCIICPUMCHT (HpeBpaH_[eHI/Iﬂ OPraHU4CCKUX BCIICCTB IIPU HArpCBaHWU,
MOJIYYCHHEC STUJICHA U U3YUCHUC €TO CBOﬁCTB, Ka4CCTBCHHLIC PCAKIINU
OPraHUYCCKUX BCIICCTB, JACHATypalus OCIIKOB IIpu HarpeBaHuU,
3.3 LIBCTHLIC pPCAKIUUA 6CJ'II(OB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30IMacCHOCTH npu O6paH_ICHI/II/I C BC€IICCTBAMHM U J'Ia60paT0pHBIM
OGOpyI[OBaHI/IeM; OpCACTABIIATH PEC3YJIbTAThI XUMHUYCCKOI'o
IKCIICpUMCHTA B (I)OpMC 3allucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX

peaKL{I/Iﬁ n (bOpMy'J'II/IpOBaTB BbIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

CdopmMupoBaHHOCTh YMEHHUH MPOBOUTH BHIYUCICHUS IO XUMHUYECKUM
3.4 ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIISCTBA HIIU
MPOJIYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO

U3 UCXOIHBIX BEIIECTB WM NMPOTYKTOB PEAKIMN)

C(I)OpMPIpOBaHHOCTL yMeHI/Iﬁ KPpUTHYCCKU AHAJIU3UPOBATH
3.5 XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MoJIy49acMyr0 M3 pa3HbIX HCTOYHHUKOB

(cpencrBa MaccoBoif nH(popmanuu, cetb IHTEpHET U Ipyrue)

ChopMupOBaHHOCT, yMEHHW COONIOAATH TIPABHJIA IKOJIOTHUYECKU
1eJ1IeCO00Pa3HOro MOBEJACHHUS B OBITY M TPYIOBOH IEATENbHOCTH B
LEIAX COXPAaHEHHsI CBOEr0 3JI0POBbS M OKPYKAIOWIEH NPHUPOIHON
36 Cpenbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS HA KHUBBIE OPTraHU3MBI
' ONpEeNeNEHHBIX OPTaHUYECKUX BEIIECTB, MMOHMMAsi CMBICI ITOKa3aTells
[MAK (mpenenpbHO AOMYCTUMOM  KOHIEHTpAIMU), TOSICHATH Ha

IpUMepax croco0bl YMEHBIIEHHS] M NPEAOTBPALLEHUs HUX BPEIHOIO

BOSI[GI\/’ICTBI/ISI Ha OpraHu3M 4€JIOBCKaA

11 KIIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI OCBOCHHSI OCHOBHOI

MMPpoOBEPAECMOIo 06pa30BaTeJ’ILHOﬁ NnmporpamMmsal CpeaHEro oﬁmero 06pa30BaHI/IH
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pe3yjabTaTa

1 TeopeTryecKkue OCHOBBI XUMUH

Brnanenue cucreMoil XMMHYECKMX 3HAaHWUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIME  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOMTAIN aTOMOB,
WOH, MOJICKY/Ia, BaJCHTHOCTh, AJICKTPOOTPHIATEILHOCTD, CTEICHb
OKHUCJICHHSI, XUMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca, MOJISPHBINA
00BEM, KpHUCTAUIMYECKash pemETKa, THUIBI XHUMHUYECKUX peaKIui
(OKHCIIUTENIPHO-BOCCTAHOBUTEIIbHBIE, DK30- M SHIOTEPMHYECKHE,
11 peakiMd HMOHHOrO OOMEHa), PacTBOpP, DJICKTPOJUTHI, HEIJICKTPOJHUTHI,
' AJICKTPOIUTAYECKAS ~ JTUCCOLMAILINS, OKHCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOW pEeaKIii, XMMHYECKOE PABHOBECHE); TEOPUHU W
3aKOHBI (TEOpHS AJIEKTPOJIUTUYECKON muccormanuu, [lepuonnueckuit
3akoH /.M. MenzeneeBa, 3aKOH COXpaHEHHS MACChl), 3aKOHOMEPHOCTH,
CUMBOJMYECKUH S3bIK XUMHUH, (DAKTOIOTHYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, IMONy4EeHHUH U OE30MacCHOM HCIIOJNB30BAaHUHM BaXKHEHIINX
HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JeATeIbHOCTU

YCJI0OBCKa

CdhopMHpOBaHHOCTD yYMEHUI BBISBIATH XapaKTEepHBIE MPU3HAKH U
B3aMMOCBSI3b M3YYECHHBIX IIOHATHM, INPUMEHSITh COOTBETCTBYIOIUE
12 MOHATUS IIPU ONMCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKUX
. BEIIECTB M MX IPEBPAIICHUH; BBIABIATH B3aMMOCBI3b XUMHUYECKUX
3HaHUHN c MTOHATUSAMH u IIPEACTABICHUSAMHU IPYrux

CCTCCTBCHHOHAYYHBIX MMTPCAMETOB

BnaneHne OCHOBHBIMHM METOJaMH HAyYHOTO ITO3HAHHS BEUIECTB W
13 XUMUYECKUX SBJICHHH (HAOMIOJCHHWE, W3MEpEHHE, DSKCIECPUMEHT,

MO,[[eJ'II/IpOBaHI/Ie)

ChopMHpOBaHHOCTh yYMEHUH ONpeAeisITh BAJICHTHOCTh M CTENEHb
OKHCJICHUST XUMHUYECKUX DJIEMEHTOB B COCIUHEHUAX Pa3JIUYHOIO
14 cocTaBa, BHJI XUMHYECKOM  CBsi3M  (KOBajJeHTHAas, HOHHAasd,
. MeTaJlJIMYecKasi, BOJAOPOAHAS) B COEIUHEHUSX, TUI KPUCTAIMYECKOM
pEIIETKY KOHKPETHOIO BELIECTBA (aTOMHAas, MOJIEKYJISpHAs, MOHHAs,

MeTauInuecKasi)

15 ChopMupoBaHHOCTH YMEHUHN OMNpEAessaTh XapaKTep Cpelbl B BOAHBIX

pacTBOpax HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

ChopMupOBaHHOCT ~ YMEHHS  KIACCU(UIIUPOBATH  XUMHYCCKHE

1.6 peaKuyu Mo pa3Iu4yHbIM IpPHU3HAKaM (YHUCIy U COCTaBy pearupyromux

AT Forornv—adhdherry T OEFEEE Bo £

=~

BCIICCTB, TCHAOBOMY I(MPPCKTY pCaKknu, HN3MCHCHUIO  CTCHCHCY
JOKYMEHT NCARMEAHIAEKTPOHHOK-HO, o
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OKUCJIICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcaKknuu, Y4aCTHRO

KaTaau3aTopa)

ChopMHUpOBaHHOCTh ~ YMCHH  COCTaBISITh  YPABHCHHUS  PEaKIUi
17 pPa3JIMYHBIX THUIIOB, MOJHBIE W COKPAIEHHBIE YPABHEHUS pEaKIUl
MOHHOTO OOMEHA, YYUTHIBAsI YCIIOBHS, IIPU KOTOPBIX ATH PEAKIIUUA UAYT

JO0 KOHIIa

ChopMupoBaHHOCTh YMEHUH MPOBOAUTH PEAKINH, MOATBEPKIAIOIINE
18 KaYeCTBEHHBI COCTaB  PA3IMYHBIX HEOPTaHUYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOTHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

ChopMHpOBaHHOCTh YMEHHUH pPacKphIBaTh CYIIHOCTb OKHCIHTEIHHO-
1.9 BOCCTAHOBUTEIBHBIX peakuuit IIOCPEJICTBOM COCTAaBJICHUS

AJIEKTPOHHOrO OajlaHca 3TUX peakUui

110 ChopMupoBaHHOCT, yYMEHUN OOBSICHATH 3aBHCHUMOCTH CKOPOCTH

XUMHUYECKOI peakiluu OT pa3IuyHbIX (PaKTOPOB

ChopMupOBaHHOCT ~ yMEHUW  OOBSCHATH  XapakTep CMEIICHHUS
1.11 XUMHYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHErO0 BO3ACHCTBUS

(mpunnun Jle [atensbe)

2 OO6mrast ¥ HeOpraHUYeCKask XUMHS

CdhopMupoBaHHOCT, YMEHUH pacKpbiBaTh CMBICT llepuomudeckoro
3aKOHa J.. Meneneena 51 JIEMOHCTPUPOBATH ero

2.1
CUCTEMATU3HPYIOIIYIO,  OOBACHUTEIBHYHO U  NPOTHOCTUYECKYIO

byHKIIUN

CdhopMupoBaHHOCTh YMEHHI XapaKTepPH30BaTh 3JIEKTPOHHOE CTPOCHUE

aTOMOB XMMHYECKMX »dJieMeHTOB 1—4 mnepuonoB Ilepmonuueckon
CUCTeMbl XuMHuYeckux d3neMmeHToB J[.M. MennaeneeBa, HCHONb3Yys
2.2 HNOHATHS  «S-, P-, O-37€KTpOHHBIE OpPOUTATN», «IHEPrETHUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHUYECKUX DJIEMEHTOB U WX COCIMHEHUN MO MepuojaM H rpynmnam

[Tepuoguueckoii cucteMsl XuMuuecKkux 31neMeHToB (.M. Menneneesa

CdhopMHpOBaHHOCTD yMEHHMH XapakTeph30BaTh (OMUCHIBATH) OOIINE
XUMHUYECKHUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
2.3 MOJATBEP)KJaTh  CYIIECTBOBAHHWE  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPraHWYECKUMHU  BEIIECTBAaMU  C  IIOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24 C(l)OpMI/IPOBaHHOCTL yMeHI/Iﬁ YCTaHaBJIMBATb IMPHUHAJIC)KHOCTD

HCEOPraHNYCCKHUX BCLICCTB II0 UX COCTABY K OHpCI[GJ'IéHHOMy KJ1accy
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(rpynne) COeIMHEHUI (HpOCTBIe BCIICCTBA — METAJJIBI 1 HEMCTAJJIbI,

OKCHUJbI, OCHOBaHHA, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

ChopMHpOBaHHOCTh YMEHHUH HCIIOIB30BATH XUMHUYECKYIO CHUMBOIHUKY
JUIsL  COCTaBJieHUS (OpMyJ BEIIECTB U YPaBHEHHH XUMHUYECKUX
95 peaknuii, cucremarndeckyto HomeHknatypy (IUPAC) u tpuBnanbHbIe
' Ha3BaHMsI OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJEKUCHbI ra3, aMMUaK, ramiéHas W3BeCTb, Herami€Has HW3BECTb,

MATHEBAs COJIA, TUPUT U JIPYTHUE)

CdhopMupoBaHHOCT, yMEHUN XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEILECTB PA3JIMUHBIX KJIACCOB,
2.6 MOATBEPKIATh  CYIIECTBOBAaHHME  TE€HETHYECKOW  CBS3HM  MEXKIY
HEOPraHUYECKUMHU BEILIECTBAMU c MTOMOII IO YpaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMHpOBaHHOCTh YMEHUH TIAHUPOBATH M BBHITIOIHATH XUMUYECKUH
AKCIEPUMEHT (pa3joKEeHUE IMEpPOKCHAa BOAOPOAA B NPUCYTCTBUHU
KaTajln3aTopa, ONpEAEICHHUE CPedbl PaCTBOPOB BELIECTB C IOMOIIbIO
YHHUBEPCAJIHHOTO HWHAMKATOPA, BIMSHHUE pa3IMYHBIX (HaKTOPOB HA
CKOpPOCTb ~XHMHYECKOM peakluH, peakuud HOHHOro OOMeEHa,
57 KayeCTBEHHbIE PEAKIINH Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
' KaTHOH aMMOHHSI, PEUICHWE OJKCIIEPHUMEHTAIBHBIX 33/a4 10 TeMaMm
«Metannsl» u «Hemeramib») B COOTBETCTBUM C IPAaBHJIAMU TEXHHUKH
Oe30macHOCTH MpU OOpalleHHH C BellecTBaMU U Ja00paTOPHBIM
000pyZ0BaHUEM; MIPE/ICTaBIATh pe3yIbTaThI XUMHAYECKOT O
JKCIIepUMEHTa B (opme 3amucu yYpaBHEHHH COOTBETCTBYIOIIHX

peakuuii 1 GopMyIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB

C(I)OpMPIpOBaHHOCTL YMeHI/Iﬁ CO6J'IIOI[8.T]':> IpaBuJia IIOJIb30OBAHUA
28 XUMHUYECKOH HOC}’I[OI\/'I n J'Ia60paT0pHBIM O60pyI[0BaHI/ICM, a TaKXKeE
IpaBujia o6pameHH${ C BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIHUAMU

11O BBIITOJITHCHH IO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

CdopmupoBaHHOCTH YMEHHI XapakTepU30BaATh XUMHYECKHE
IPOIIECCHI, JIEKAIINE B OCHOBE MPOMBIIIICHHOTO MOJTYYCHUS CEPHOM
2.9 KUCIIOTBI, aMMHaKa, a Takke c()OPMHUPOBAHHOCThH IPEICTABICHUI 00
O0mMX HAYYHBIX TMPHHIMWIAX W  OKOJOTHYECKHX  MpobiaeMax

XUMHYECKOro Impou3BoACTBa

3 XUMUS U KU3Hb. PacuéThl

31 CdopmMupoBaHHOCTh MPEJCTABICHUNH O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHUU B [O3HAHUHU
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SABIIGHUWA TpUPOABl, B (OPMHUPOBAHUHM MBIIUICHUS U KYJIBTYpPHI
TUYHOCTH, €€ (YHKIMOHATBHOM TPaAMOTHOCTH, HEOOXOIUMOM s
pEelICHUS] TPAKTUYECKUX 3a7ad U DKOJIOTHYECKH OOOCHOBAaHHOIO

OTHOLICHUSA K CBOEMY 3JI0POBbBIO HpHpO,Z[HOﬁ cpeac

CdhopmupoBaHHOCTH YMEHUH KPUTHUYECKU aHaJIM3UPOBATh
3.2 XUMHUYECKYI0 HH(GOpMAIMIO, MOIYy4aeMyl U3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoi KOMMYHHKAIINH, ceTh IHTepHeT u npyrue)

ChopMupoBaHHOCT, yMEHUH COOMIOJATh MpaBUjIa SKOIOTMYECKH
23 1[e1eco00pa3HOro MOBeJAeHUS B OBITY U TPYIOBOM AEATEIHLHOCTH B

oeax COXpaHCHHA CBOCTO 3I0POBbA U OKPY)KaIOIJ_[eﬁ HpHpO,Z[HOfI

cpebl

Oco3HaBath OIIaCHOCTb BO3JCHCTBHS Ha JKHBBIC OpPraHU3Mbl
3.4 OHpeI[eJ'IéHHBIX BCIICCTB, ITIOHMMAaA CMBICI ITIOKAa3aTCJIsAa HI[K, ITOACHATD
Ha IIpumMepax CIIOCOOBI YMCHBIICHUS U MPEAOTBpALICHUA UX BPECAHOI'O

BO3JICHICTBUS Ha OpPraHu3M YCJIOBCKaA

CdhopmupoBaHHOCTH YMEHUH MIPOBOAUTH BbIUHCIICHUS c
UCIIOJIb30BaHUEM TIOHATHUS «MaccoBas [JOJIsl BELIECTBA B PAacTBOpPE»,
O0BEMHBIX OTHOUIEHMM TIa30B NpPH XMMHUYECKUX PEaKIUAX, MacChl
3.5 BellecTBa UM 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00BEMY OIHOIO M3 YYAacTBYIOUIUMX B PEAaKLUU BEIIECTB,

TerIoBOro 3 Qekxra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl

BCIICCTB, MMPEBPAILICHUA U COXPAHCHUS SHCPIrun
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

1 TeopeTnyeckne OCHOBBI OPraHUYECKOW XUMUH

IIpenmer opraHn4ecKkO XWMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYEHUE B
11 MOJIyYEHUH HOBBIX BEIIECTB M MaTepUaJiOB. Teopus CTPOCHHS OPraHUYECKHX

coenunennit A.M. byrnepoBa, €€ 0OCHOBHBIE MTOJIOXKEHUS

CtpykrypHble (OpMynbl OpraHH4ecKHX BemecTB. [‘omonorus, wuszomMmepus.
1.2 XUMHYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSAX — OJUHAPHBIE M KpaTHBIE

cBs3u. [IpencraBienne o kiaccupUKaIuyu OpraHUuIECKUX BEIICCTB

13 HOMCHKJlaTypa OpPraHNYCCKUX COE€IUHEHUH (CI/ICTCMaTI/I‘-IGCKEUI) U TPpUBUAJIBHBIC
Ha3BaHUS BaKHEHUIIIUX HpCI[CTaBHTeHCf/'I KJIaCCOB OPTraHNYCCKUX BCUICCTB

2 YrieBomopoas

AJKaHBI: COCTaB U CTPOEHUE, FOMOJIOTMUECKUH psia. MeTaH 1 3TaH — nmpocTeiine
2.1 NPEJCTaBUTENIM AallKaHOB: (HU3MUECKHE M XHMHUUYECKHE CBOMCTBa (peakuuu

3aMELIEHUS U TOPEHUS ), HAXOXKIEHNUE B IPUPOJIE, TOTYyIEHHE U IPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psA. DTHWIEH U NpPOMHIEH —
99 MpoCTeHIline MpPeACTaBUTENN AalKeHOB: (U3WYECKME M XUMHUYECKHE CBOMCTBa
(peakuuu THUIPUPOBAHMS, TaJIOrC€HUPOBAHMS, THApATAllUM, OKHCIEHUA U

MOJIUMEPU3ALINH ), TIOTyYeHHE U TPUMEHEHNE

Ankanuensl: OyragueH-1,3 u wMetunOyramuen-1,3: crpoeHue, BakHEHIIME
2.3 XMMHUYECKHUE CBOMCTBA (peakuus nonumepusanun). [lomydeHne cMHTETHYECKOTO

Kay4dyKa U pe3UHBI

AJNKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHUS, TOMOJOTHYCCKUN psil. AIECTHICH —
24 MPOCTEHIITUN TIPEACTaBUTENIb AJKMHOB: COCTaB, CTPOCHHE, (PU3NUECKHE W

XUMHYECKHE CBOMCTBA (peakluu T'MIpUPOBAHUS, TaTOI€HUPOBAHUS, THIPATAIUH,

TOpEeHMUs] ), TOJTy4YeHUE U PUMEHEHNE

Apenbl. benson: cocraB, cTpoeHue, (U3MUYECKHE U XMMHUYECKHE CBOWCTBA
(peakuyu raJoreHMpOBaHUS U HUTPOBAHUA), IOITY4YE€HUE U TpuMeHeHue. Tonyour:
55 COCTaB, CTpOeHHE, (U3MYEeCKMe W  XHUMHYECKME CBOWCTBa  (peakuuu
' raJIOTeHUPOBAaHUSI M HUTPOBAHHUA), IMOJNy4yeHHE WU HpUMEHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTmyeckas CBs3b MEXKAY YIIE€BOAOPOAAMH, MPUHAMIEKAIIUMU K

Ppa3JInYHbIM KJlaCCaM

o Wl
£.0

. [IpupoaHsIe NCTOYHUKA VIVIEBOLOPOIOB. IIPUPOIHEIN T'a3 U IIONYTHEIE HE(DTIHBIE
OOKYMEHT NOAMNUCAH 2/1EK TPOHHOLI?I'I AMNCbIO yr a p A p p A YT q)
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ra3sl. HedTp u e€ nmpoucxoxaenue. CrnocoOsl nepepaboTku He(TH: MEperoHkKa,
KPEKHHT (TepMHUYECKUH, KaTalIuTU4ecKuil), muponus. IIponykrsl mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroiab u

IPOIYKTHI €ro nepepadoTKu

3 Kucnopoaconepsxaniyie opraHu4ecKue CoeTMHEHUS

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHON U 3TAHONI: CTpOEHUE, GU3NUECKHE
U XUMHYECKHME  CBOicTBa  (peakuuu ¢  aKTHBHBIMH  MeETaJUIaMH,
raJIor€HOBOJIOPO/IaMy, TOPEHME), IpPUMEHEHHE. BomopoaHble CBA3M MEXIY
31 MOJIEKYJIAMH CIHAPTOB. /[elicTBHE METaHOla W JTAHOJIA Ha OPraHHU3M 4YeJIOBEKa.
' MHoroaroMHbl€ COUPTHL. DTUICHIJIMKONIb U TIUIEPHH: CTpOeHHE, (PU3NUECKUe U
XUMHYECKHE CBOMCTBa  (B3aMMOAEWCTBHE CO  UIEJIIOYHBIMM  METaJlJlaMH,
KayeCTBEHHAsl PEaKlUs Ha MHOIOAaTOMHbIE cHUpThl). JlelicTBHME Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie rMaepruHa U STUJICHI JIMKOJIA

3.9 @DeHoN: CTpOGHHME MOJEKYJIbl, (U3MUEeCKHe U XUMHYECKHE CBOMCTBa.

Toxcuunocth penona. [Ipumenenue dpenona

Anpbaeruzpl U KeToHbl. DopManberu, aneTanbIerus: CTpoeHue, Gpusnueckie u
3.3 XMMHUYECKHE CBOWCTBA (pEaKUUu OKUCIEHHS U BOCCTAaHOBJICHUS, KAYECTBEHHBIC

peaKIun), OJy4YEHUE U IPUMEHEHHE

OnHOOCHOBHBIE TpejaeabHble KapOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUUYECKHE CBOMCTBA (CBOMCTBA, O0IIKeE JUIs
3.4 Kjlacca KHUCIIOT, peakluus OdTepupUKaluu), T[OIYy4eHUE U I[pPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIM BBICIIMX KapOOHOBBIX

KUCIIOT. MBIIa KaK COJIY BBICIIIMX Kap6OHOBI>IX KHUCJIOT, UX MOIOIIECC ,Z[GﬁCTBHG

CrnoxHble 3(Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHCIOT. ['MIpOIU3 CIIOKHBIX
3.5 s¢upos. Kupsl. ['maponus xupo. Ilpumenenue >xupoB. buonoruueckass poib

KHUPOB

VYrieBoapl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, AU- U IOJIMCAXAPUJIbI).
['moko3a — mpocTediuil MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
du3rueckue U XUMHYECKHE CBOMCTBA (B3aumoeicTue ¢ ruapokcuaom meau(ll),
36 OKHCJIEHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
' Opo’keHHEe TJIOKO3bl), HAXOXKIACHHE B TMPUPOAE, NMPUMEHEHHE, OUOoIoruvecKas
poisib. @orocuHTe3. DpyKTO3a KaK M30Mep MIHOKO3bl. Kpaxman v 1einono3a Kak
npupojHbele nonuMepbl. CTpoeHue Kpaxmaina M Uesnoio3bl. dusmueckue u

XUMHUYECKHE CBOMCTBa Kpaxmaiia (THIpOIn3, KaueCTBEHHAsl PEaKIHsl C HOJI0OM)

4 A3zoTcoaeprkaliye opraHM4eckue CoeMHEHNS

41 AMUHOKHUCIIOTHI KaK aM(oOTepHble OpraHuyecKkue coequHeHus. Pduznueckue u

XUMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpUMepe TiuiuHa). buomormueckoe
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3HaYE€HUE aMUHOKUCIIOT. IlenTuasl

benxkn Kak MNPUPOAHBIC BBICOKOMOJICKYIAPHBIC COCIUHCHUA. HepBI/ILIHaSI,
4.2 BTOPHYHAs W TPETUYHAs CTPYKTypa OEIKOB. XUMHUYECKHE CBOWCTBA OEIKOB:

TUAPOIN3, JCHATypalus, KAUCCTBCHHBIC PCAKIIMK Ha Oenxu

5 BrIcokOoMOEKyIsIpHBIE COEAMHEHHUS

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYIIAPHBIX COGZII/IHGHI/IﬁI MOHOMECED,
51 IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIUMCPHU3AalUK, CPCAHAA MOJICKYJISIpHAad
macca. OCHOBHEBIC MCTOJAbl CHHTE3a BBICOKOMOJICKYIISAPHBIX COC,I[I/IHCHI/Iﬁ -

noaumMepusanus U IMOJIMKOHACHCAIUA

SKCHepI/IMeHTaJIBHBIe MCETOAbl H3YUCHHUA BCIICCTB U HX HpeBpameHHﬁ:

5.2 O3HaKOMJICHHUEC C o6pa3uaMH NpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 TeopeTnveckne OCHOBBI XUMUHU

XHUMHYECKHH d71eMeHT. AToM. Sapo aroma, U30TOMbl. DJIEKTPOHHAs 000I0YKa.
11 DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTalH, S-, P-, d-3JIEMEHTHI.
OCcoOEHHOCTH pacIpee/IeHHus JIEKTPOHOB MO OPOMTAISIM B aTOMax 3JEMEHTOB

NEPBbIX YETHIPEX MEPHOAOB. DIEKTPOHHAs! KOH(UTYpaLus aTOMOB

IIepnonnuecknii 3akoH u [lepuoanueckas cucreMa XuMHYECKHUX daemeHToB J[.1.
MengneneeBa. CBs3p Inepuoandeckoro 3akoHa M Ilepuoguueckoil cuCTEMBI
12 XumMudeckux 3jeMeHToB JI.JM1. MenneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS! CBOMCTB XHMHUYECKHX JJIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX W CIOXKHBIX BEHIECTB IO TPYNIaM U IEPHOMAM.

3HaueHue NepruoIUIECKOro 3aKOHA B Pa3BUTUHU HAYKU

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BuHIbl XMMHYECKOH  CBSI3U
13 (KoBaJIcHTHAs HEMOJIApHAs W TIOJSIpHAs, HWOHHAS, MeTalindeckas). VIoHBI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHON XUMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKIEeNTOPHBIN). BonopoaHnas cBs3b

14 BanenTtHocTs. DiekTpooTpuLaTenbHOCTh. CTENEHb OKUCICHUS

BemniecTBa MOJICKYIIDHOI'O U HEMOJICKYJISAPHOI'O CTPOCHMUS. 3aKOH ITOCTOSTHCTBA
15 cocTaBa BelecTBa. THIIBI KPUCTATNIMICCKUX peI_I_IéTOK. 3aBHCUMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peHléTKI/I. Ilonsatue o AUCTICPCHBIX

cucrtemax. VICTMHHBIE U KOJIOUJHBIC PpacCTBOPHI. MaccoBas gois BelIeCTBa B
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pacTBope

16 Knaccudukanus Heoprannueckux coenHeHnid. HoMeHkiaTypa HeopraHnyeckux

BCIICCTB

Xumuyeckass — peaxifusl. Knaccudukanus  XUMHUYECKHX  peakiui B
1.7 HEOPTaHUYECKOM M OpPraHWYecKod XMMHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB,

3aKOH COXpPaHCHUA U MPCBPALICHUA DHCPIUH IIPU XUMHUYCCKUX PCAKIUAX

1.8 CKopocThb peakiuu, e€ 3aBUCHMOCTD OT Pa3JInYHBIX (PaKTOPOB

1.9 O6paTI/IMBIC pCaKknuu. XHUMHUYECKOE PaBHOBCCHUC. q)aKTopBI, BIMAKOIIMUE Ha

COCTOsIHME XUMHUeCKOro paBHoBecus. [Ipunmun Jle [larense

OnexrtponuTuueckas muccoruanusa. CuibHble M ciaOble anekTponuthl. Cpena
1.10 BOJIHBIX PAaCTBOPOB BEIIECTB: KHCJast, HEUTpabHasl, IIeJ04Has. Peakiny HOHHOTO

oOMeHa

1.11 OKHCIUTETFHO-BOCCTAHOBUTEILHBIC pcakouun

2 Heoprannueckast xumust

Hemeramnsl. Ilonoxxenne HemeramwioB B [lepuogudeckoi cucreMe XMMHUYECKUX
anemeHnToB J[.MI. MenzneneeBa U 0COOEHHOCTH CTpoeHMsI aToMOB. Dusnueckue

2.1
CBOMCTBAa HEMETAIUIOB. AJUIOTPOINHUS HEMETAILIOB (HA IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yriaepona)

XWMHYECKHE CBOMCTBA BAXXKHEHIIMX HEMETAUIOB (TaJlOTEHOB, CEphI, a30Ta,

99 dbocdhopa, yrmepoma M KpPEeMHHsA) W HUX  COCAUHEHHH  (OKCHJIOB,

KHCIIOPOJICOICPKAIMX ~ KHUCIIOT, BOJOPOJIHBIX coeauHeHui). IlpumeHeHue

BAKHEHIINX HEMETAJUIOB U UX COSIUHEHUN

Meramibl. Ilomoxenne wmeramnoB B Ilepuoanueckoil cuCTEME XUMHUYECKHUX
53 anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK

aToMoB MeTauioB. O0mume ¢puznyeckrue cBoricTBa MeTaioB. CriiaBbl METaJIOB.

DNEKTPOXUMUYECKUH PsJl HAIPSYKEHUI METaNIOB

XWMHYECKHE CBOMCTBA BAKHEWUIIMX METAUIOB (HATPUN, KM, KaJIbIIHH,
2.4 MarHui, aJllOMUHUN, IIUHK, XpOM, >KeJie30, MeIb) M HUX coeauHeHuid. OOmme

crocoObl nony4eHust MetaioB. [I[puMeHeHe MeTaIoB B ObITY U TEXHUKE

I'eneTnueckas CBA3b HCOPraHN4YCCKUX BCUICCTB, NPUHAICKAINIUX K PA3JTIMIHBIM

2.5
KJj1accam

3 XUMUA U )KU3HDb

Ponp xumMuu B oOecrieYeHHWH DKOJOTHMYECKOW, SHEPreTUYeCKOW M TUIIEeBON
3.1 0€30I1acCHOCTH, PA3BUTHU MEIUIMHBL. [IOHSATHE O HAYYHBIX METO/AaX TO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKuHﬁ

3.2 [IpencraBienust 06 OOIIMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOTYYEHUS

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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BaKHEHIIIMX BeIIECTB. YeI0BEK B MHPEC BCUICCTB U MATCPHUATIOB: BayKHEHIIIHE
CTPOUTCIILHBIC MAaTCpHuajibl, KOHCTPYKIHOHHBIC MATCpUaAJIbl, KpaCKHu, CTCKIIO,
KE€paMHuKa, MATCpUAJIbl I SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHC U

MHUHepaJIbHbIE y100peHUs

XuMHST W 3]I0pOBbE UEJOBEKA: IMPaBHJIa WCIOJIB30BAHMS JIEKAPCTBEHHBIX
3.3 [IpernapaToB, IpaBuiia 6€30MacCHOr0 UCIOIb30BaHUS IIPENapaToB ObITOBOW XUMHHU

B IIOBCEHEBHOMN KU3HU
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. I'abpuensn O.C., Octpoymon WU.I"., Cnankos C.A.
AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemienue)
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymon WU.I'., Cnankos C.A.
AxtmonepHoe o6miectBo «M3marensctBo «IIpocBemienue

BeenureBapuanT

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

BBenurenannbie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

BBenutenannbie
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JOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMUCHIO
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