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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoii denepamnumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOlt 00pa3oBaTEeIbHONW MPOTPAMMBI  CpeAHEero o01iero o0pa3oBaHMS
(®OIT  COO), mnpencraBieHHblx B  DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus yueOHOTO
npeaMera «XuMus» B 00pa3oBaTesibHbIX opranuzauusix Poccuiickoit denepanuu,
peaM3yoIIMX OCHOBHBIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu passutusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa Ao 2025
rona» (Pacmopsbkenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO/J0OB K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTeruu 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHUs, pe3ylbTaToB OOydeHUs U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEeME€ XUMHUYECKOTO o00pa3oBaHUsA. T I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NMPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEKa, a TAK)KE SKOJOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 310POBBIO
U TpHUpOAHOI cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE OOydYaromIMXCs Ha
YPOBHE CpeTHEro 00I1Iero 00pa3oBaHus CPpeACTBAMHU YUEOHOTO MpeaMeTa « XuMUsD,
coJlep>KaHhe M TMOCTPOCHHE KOTOPOTO OINPENECICHbl B MPOTpaMME IO XHUMHUH C
y4€TOM ChneuuPUKA HayKH XHMHUH, €€ 3HA4eHHs B IO3HAHMM NPUPOJIBI U B
MaTepUaIbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LENel U MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro  0OIero
obOpasoBanus B Poccutickoit deneparum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAET OCOOYIO POJb B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B GOPMUPOBAHKE PALlMOHATIEHOTO HAYYHOTO MBIIIICHUS, B
CO3/laHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YellIoBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MUpa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXXHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJECUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YacCThI0 MUPOBOU KYJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJla ¥ >KM3HU KaXJIoro ujieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pElIeHHE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEYECTBA — CBHIPbEBOM,
YHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHBbI 310POBbSI.

B coorBercTBHM C OOmMMMU TEISIMH W TPUHIUIAMU CPETHETO OOIIETro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHUS
0o0pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM 10 HEOPTaHWYECKON XMMHUH (C BKIIOUEHHUEM 3HAHHUU U3 00IIeld XuMuu) U
opranudeckoil xumuu. GopMHUpPOBaHUE JAHHOW CHCTEMbl 3HAHMM NMPU U3YYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YCHHIO Yy4eOHOTro Marepuaia u oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  ONpelEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYecKOW XHWMHHM BELIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M  DIJIECKTPOHHBIX
MIPEICTaBIICHUI O CTPOEHUH BerecTB. CBeieHust 00 M3ydaeMbIX B Kypce BEIIeCcTBax
JAIOTCA B Pa3BUTHUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenuHeHuid. B Kypce  opraHM4eckodl  XMMHUM  MOJYYalOT  pa3BUTHE
chopMHUpPOBAaHHEIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
MPEICTABICHUS O XUMUYECKOM CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yriaoMm 3peHUss B IMpeaMmere «XHUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCs M3YUYEHHBIH Ha YypOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
TEOPETUYECKH Marepuan ¥ (PaKTOJOTHYECKHUE CBEICHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOYyYAIOIIMMCSl MPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTUYECKUX MO3ULUH,



rIy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM,
CBOICTBaX W MPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEaKUUsSX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX ITPOTEKAHUS JoNoJIHeTCA B Kypcax 10 u 11 kaccoB asemeHTaMu
COZIEpKaHMs, UMEIOIIUMHU KyJbTYPOJIOTUYECKUN M NPUKIATHOM Xapakrep. OTH
3HaHUSl CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKpBIBAIOT €€ POJIb B IO3HABATEIIBHOM M MPAKTUYECKON IEATEIbHOCTH YEJI0BEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUH
Y IIPAKTUYECKUX MPUIIOKEHU XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpobOjieMax, CBSA3aHHBIX C XUMHEH,
KPUTHUYECKHU OCMBICIMBATh HH()OPMALIUIO U TPUMEHSITD €€ /1JIsl TIONOJTHEHUS 3HaHUH,
pELICHUS MHTEIIEKTYaIbHBIX U OKCIIEPUMEHTAIIBHBIX HCCIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS U3YUYEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAOMIMXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIA TOHMMaHUs (GUIOCOPCKUX UICH, TakuX Kak: MaTepHalibHOE €IUHCTBO
HEOPraHUYECKOT0 U OPraHMYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOWCTB BEILIECTB UX
COCTaBOM H CTPOCHHUEM, IT03HABAEMOCTb IIPUPOIHBIX SBJICHUH ITyTEM DKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEUIEHUU 3KOJOTMYECKUX IpodiieMm, a
Takke MpoleM cOepeKeHUsI FHEPTeTUUECKUX PECYPCOB, CBIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUHA U MaTEPHUAJIOB.

B nmuane pemeHuss 3agad  BOCIUTAHMS, PAa3BUTHUS W COLMAIM3ALUU
oOy4Jaromuxcsd NPUHATBIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OIpPEACIICHUIO
COJECpKaHUS U TOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (hopmupoBaHHUE
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUM, UMEIOIIMX 0a30BO€ 3HAYECHHE [Tl Pa3IMYHBIX
BUJIOB JICATEILHOCTU: peIIeHUus Tpo0siieM, TMOHWCKa, aHaiu3a U 00paboTKu
uH(popMaIMi, HEOOXOAMMBIX [UJIi TNPUOOPETEHHUs OMbITa MPAKTHUYECKOW U
MCCIIEOBATEIBCKON JEATEIBHOCTH, 3aHUMAIOIIEN BAXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XHMHM Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 0Opa3oBaHus, IPHU OMPEACTICHUH
COZIEPKATENIbHON XapaKTepUCTHKU LEJed W3YyYEeHHs NPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpPU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKONM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
NEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IIpEAMETA SABJISIETCS BIOJIHE OITPABIaHHBIM.



CorynacHO HaHHOM TOYKE 3pPEHUs TJIABHBIMHM LEIIMM W3Y4YEHHs IIpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMHUpPOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUH KaK  BaKHeuen
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHbI U TEOPUU XHUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHME W IOHHMAHHUE CYIIHOCTH JIOCTYITHBIX
000011eHII MUPOBO33pEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB U XUMHUYECKHUX PEAKIIHI, HEOOXOUMBIX 17151 IPUOOPETEHUS yMEHUI
OpHUEHTHPOBATbCA B MHUPE BEIIECTB M XUMUYECKUX SIBIICHUW, WMEIOIIMX
MECTO B IIPUPOAE, B MPAKTUUECKON U MOBCETHEBHOW KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpPaBUII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ sTtum, colepkaresibHasi XapaKTepUCTHKA LEJIeH U 3a1a4 U3y4EHHUs
IIPEIMETA B IPOrpaMMe 0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IPUOPUTETAMU B CUCTEME cpeAHero oodmiero oOpazoBanus. CeronHs B
IPEenoJaBaHUK XUMUU B OOJIBIIEH CTENeHH OTAAETCS MPENOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojJepKaHusl OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa3oBaTEIbHOW OpraHW3aIliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUU, a (PYHKIMOHAJIBHON IpaMOTHOCTBIO, TO €CTh CIHOCOOAMHM M YMEHUSMHU
AKTHUBHOTO IOJYyYE€HUS 3HAHUW U IPUMEHEHUS UX B PEANbHOMN KU3HU JJIsI PEILICHUS
IIPAKTUYECKUX 3a/1a4.

B cBA3U ¢ 3TUM [IpU U3y4YEHUHU NIpeIMeTa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHUE
IpUOOPETAIOT TAaKKUE LETU U 3a7a4H, KaK:

ajanrtanus 00yJarolMXcsl K yCIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCs MHpA,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHre y O0OyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), WMEIOIIMUX YHUBEPCAIbHOE 3HAYEHHUE JUISl PA3IMYHBIX BHUIOB
NEeATENbHOCTU: PEIIeHUs] MpoOseM, MOUCKA, aHaiu3a U o0paboTKM MH(OpMauu,
HEOOXOIUMBIX ISl IPUOOPETEHMSI OMBITA IEATEIbHOCTH, KOTOPask 3aHUMAET BAXKHOE
MECTO B IO3HAHWHM XHMHH, a TaKXE JUIsl OLUEHKH C IO3MLIMI 3KOJIOTHYECKON
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M
YEJI0BEKA U PUPOIHYIO CpENY;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETAaTh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BaTh
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS MTOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIIUXCS ACCOUATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJIF01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTAaHUWE Yy oOOydJarommxcss yOSKIEHHOCTH B TyMaHUCTHYECKON
HAIPABICHHOCTH XWMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BaHUS, TTOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TMPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH Oepex HOro
OTHONIICHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TaKKe NMPUOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
0a30BOr0 YPOBHS BXOJUT B COCTaB MpeIMETHOW 001acTu «ECTeCTBEHHO-HAy4UHbIC
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero obmero oopa3oBanms, coctaBisaeT 68 gacos: B 10 kinacce — 34 gaca (1 gac
B Henento), B 11 ximacce — 34 yaca (1 gac B Hefienio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHNYECKAS XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[Ipeamer opraHnueckoil XUMUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenunenuil A. M. bytieposa, e€ ocHOBHBIE 1O0KeHUsA. CTPYKTypHBIE POPMYIIbI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHUYECKUX COCUHEHUSX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiaccupUKAIMKU OpraHUYECKUX BerecTB. HoMeHkmarypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEUIINX MPEACTABUTEIEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUNA:
O3HAKOMJIEHHE C 00pa3laMHi OPraHMYECKUX BEIIECTB U MaTepUaiaMy Ha KX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJIEHUE U OINHUCaHUE
JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakiuy 3aMelieHHs] U TOPEHMs), HAXOXKJIEHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U NPONWIECH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIApaTalluM, OKUCIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusanuu). [lonydyeHre CUHTETHYECKOTO
kayuyka u pe3ubl. OO0 «ToapsaTTUKAYYyK» — Ipeanpusitie HehTeXUMUIECKOTO
KomIuiekca Poccun.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALleTUIIEH
— MPOCTEHIIMIA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEakiuu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATALIUH,
TOpPEHHUS ), IOJTyYEHUE U IPUMEHEHHE.

Apensl. benszoin: coctaB, cTpoeHue, QU3NYECKHE U XMMHUYECKHE CBOICTBA
(peakiuu raJJoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMEHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu



2AN02EHUPOBAHUS U HUMPOBAHUSA), NOTyYeHue U hpumenenue. TOKCHIHOCTb apeHOB.
['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMM, IMPUHAICKAINUMA K Pa3JIMYHbIM
KJIACCaM.

IIpuponHble MCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
He(dTanble ra3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUU, KATAIUTUYECKUW), mnupoaus. I[Ipomykrsl
nepepaboTku HeTH, UX MPUMEHEHUE B MPOMBINIICHHOCTH U B ObITy. KaMeHHbI
yToJb " IIPOYKTBI ero nepepaboTKu. AO «KyliOpieBckuii
HedTenepepadaThIBAIOIINNA 3aBOIY.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcC, KaydyKoB U pe3uHbl, Koyuiekuu «Hedtey»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKON pabOThl: MOJyUYE€HUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuétHrle 3agaun.

BblunciieHdsT 1O YpaBHEHHIO XWMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opraHu4ecKue CoeAMHEHUs

[IpenenbHplE OQHOATOMHBIE CIHHUPTHL. MeETaHOJ MW 3TAaHOJN: CTPOCHHE,
(¢u3nueckue MU XMMHYECKHE CBOWCTBA (peakUWUW C AaKTUBHBIMU METaJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoopoaHsle CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeliCTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaroMHble  CIMPTHL. DTWICHIJIMKOJAb W  TIIHMIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO ULIEIOYHBIMU
MeTajlJlaM{, KaueCTBEHHAs peakiysi HAa MHOroaTOMHbIE cnupThl). JlelicTBue Ha
OpraHu3M 4esoBeka. [[puMenenune rimnepruaa u 3TUIICHTJIUKOIS.

®deHon: CTpOCHHME MOJEKYJbl, (PHU3WYEeCKUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunoctsb (penona. [lpumenenue Genona.

Anbaeruapl U Kemowuwvl. DoOpManblIerui, aleTaIbICTU. CTPOCHHUE,
bu3nYecKne W XUMHYECKHE CBOWCTBA (PEaKIIMM OKUCICHUS M BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyUYCHUE U TPUMEHEHHE.

OAHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAsI
KHUCIIOTBI: CTPOEHUE, (PU3HUUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIMe [
KJ1acca KUCJIOT, peakuus 3Tepudukanun), noixyyeHue u npumenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mbina
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKUPOB.



YrmeBoael:  cocTaB, KiaccupUKamms ~— YrJeBogoB  (MOHO-, TU- U
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3MYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
menu(ll), okucienne ammuadyHbIM pacTBOpOoM okcuja cepedpa(l), BocctanoBieHue,
OpOeHHUe TITI0KO03bI), HAX0XKACHUE B IPUPOJIC, IPUMEHEHUE, OMOJIOTHYECKAsl POJIb.
dotocunTe3. OpyKTO3a KAk U30MEP TIHOKO3HI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeuoNio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THUAPOJIU3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

DKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBe/ICHHEe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIUIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumoneilicTBue Kpaxmalia € HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTa PEaKIIMU MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opranndeckue coeuHeHus. dusnveckue u
XUMHUYECKUE CBOWMCTBA aMHHOKHCIOT (Ha mTpuMepe riauiMHa). buonorudeckoe
3HaYCHUE aMUHOKUCIOT. [lenTusl.

benku kak NpuUpoOAHBIE BBICOKOMOJIEKYJISIpHbIE coeanHeHusd. llepBuuHnas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OelKoB. XHMHUYECKHE CBOMCTBAa OEJIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaICHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypallusi OEIKOB MpHU
HArpeBaHWM, IIBETHBIC PEAKIINHA OCITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEPHU3AINU, CPEIHSSI MOJICKYIIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBpallCHUIN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIISIETCS YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rTUIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, Kjaccu(HKanus, NEepUoJIUYHOCTb, HAOIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PalMOHAIBHOIO NUTAHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIKsi aTOMOB.

[Tepnoanueckuii 3axoH u [lepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEpHOANYECKOro 3akoHa M llepmoandeckol cucTeMsl
xuMu4eckux snaeMeHToB Jl. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAs CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJIEHTHOM XWUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomopomHas cBsi3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTALNIUYECKOU PELIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU . Homenknarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTndeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknus.  Knaccudukanumss  XMMHUYECKHUX — peakiuid B
HEOPraHWUYECKOW W OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IIPU XUMUUECKUX PEAKLIHSX.

CKopocTh peaknuu, e€ 3aBUCUMOCTh OT pas3nu4HbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xumudyeckoe paBHoBecue. DakToppl, BIUAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINY.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
nemMoHcTpanus Tabnun «llepuoanueckas cucreMa XxuMmuueckux sneMmeHtoB [l. U.
MenzeneeBay, U3ydyeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE U
OTMHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KaTAIM3aTOPA, OIPENAECICHUE CPEIbl PACTBOPOB BELIECTB
C IOMOIIBI0 YHUBEPCAILHOTO UHIMKATOPA, PEAKIIMU HOHHOTO 0OMEHa), TPOBEACHHE
IpakTUYeCKON padoThl « BiusiHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON
peaKuum».

PacuérHble 3anaum.

Pacu€éTtel 1O ypaBHEHMSIM XHMMHUYECKHX pEakUuii, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM MTOHATHS «MACCOBAs A0S
BEILIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux siemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOJa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOUWHEHUU  (OKCHIIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lonoxenne meramioB B [leproandeckon cucreMe XUMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
aToMOB MeTtajuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PSJT HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB M HUX NPEBPAIICHUN:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCH]IA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHbIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUMIIAX TPOMBIILICHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MATE€pPHabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBBE YEJIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MaCHOT0 UCIIOIb30BAHUS MIPENAPaTOB OBITOBON XUMUU B
MMOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCKorW XuMuH B 11 Kacce OCyIIEeCTBISIETCA YE€pe3 MCIOIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHSTHUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmMe eCTEeCTBEHHO-HAY4YHBIE TMOHSTHS: HAay4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Klaccuukaius, TMNepUOJUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BETUYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEepUAOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
oOyyYarolmuMHUCsl TporpaMM CpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaAMeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOrPAMM CPEIHEr0 OOIEero
00pa30BaHuUs SBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW TPAKIAHCKOW HISHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIICHHIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

L[EJICHAINPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPAJULINNA 0a30BON HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYArOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHbBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI MpeAMeTa «XHUMHUSD JOCTUTaloTCs B
€MHCTBE Y4YeOHOW M BOCHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeaJlaMd POCCHMCKOTO TPa)kIaHCKOro O0INeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  IMPOIECcam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOy4Jaromumxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHsD) OTPaKaroT
chOpMHPOBAHHOCTh OTBITA TO3HABATEILHON M TMPAKTUYECKON EATEILHOCTH
OoOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOr0 BOCIMTAHUS

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXIMYHOCTHBIX
OTHOUIIEHUH B KOJUJIEKTHBE;



TOTOBHOCTH K COBMECTHOI TBOPUYECKOM CATEILHOCTHU MPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YUeOHBIX U MMO3HABATEIIBHBIX 33/1a4, BBIMOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHBBI, HAaMEpPEHHUsI, JIOTUKY W
apryMEHTBI JPYTUX MIPU aHAIU3€ PA3JIMYHBIX BUJIOB YUYECOHOU NESITEIHHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

EHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEOAUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpPUECTBA B OOJACTH TEOPUU MU IPAKTUYECKOTO
MPUMEHEHUS! XUMUHU, OCO3HAHUS TOTO, UYTO JOCTIKCHUS HAyKU €CTh PE3yjbTaT
JUIMTENIbHBIX ~ HAOJMIOJIEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPYy/a YUEHBIX U MPAKTUKOB,;

MHTEpeCca U 03HABATEIbHBIX MOTUBOB B ITOJIYYE€HHUH U MMOCIEIYIOIIEM aHATIU3E
nH(pOpMaIINK O MEPEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHHE MOCIEACTBUU 3TUX
MOCTYTKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 310poBOro U 0Oe3omacHoro odpasza IKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOIO/IEHUsT TIpaBuJ O€30MacHOro oOpalieHus C BEIIeCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEILHOCTH,

MOHMMAHMUS LEHHOCTH TIPaBUJl HHJUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJEH;

OCO3HAHMS TIOCNEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONW  KOMIETEHTHOCTH B  Y4eOHO-UCCIE0BATEIbCKOM
NEATeNIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrUX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHWHW NPaKTUUYECKUX 3ajad
COIMAILHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUCHHUIO MPOGECCHuil pa3IudaHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpa3zoBanus, Oyayuiell mpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HUHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAaHUSI TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAHHMS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
MPUPOJHON Cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKHUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
dbopMHpOBaHNY PALMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU IIEJIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
[UBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPaBJIEHHOCTU U BAXKHOM POJIU B CO3JaHUU
HOBOM 0a3pl MaTepualbHOW KYJbTYphl, pEHIEHUH TIJI00aTbHBIX MPOoOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, OOECIEUEHUHU YCIOBUMN
YCHENIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJb30BaTh
MoJIy4yaeMble 3HAHUS ISl aHAJIU3a U OOBSICHEHUS! SIBIICHUM OKPYXKAIOIIEro MUpa U



IPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh 000CHOBaHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MTOJIyYEeHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS s
pelieHus mpodiieM B peaTbHbIX )KU3HEHHBIX CUTYAIHX;

UHTepeca K O3HAHUIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM MO XHMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3audHbIX chepax npodeccHOHaIbHOM
JeSITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS yUeOHOro mpeaMera «XuMUs» Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS dbopMHpOBaHUS  MHPOBO33PEHHS]  OOYy4YarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEKIPEIMETHbIE) OOIIEHAayYHbIE MOHATHUS, OTPAKAIOLIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHbIH (DAaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYyTHUE);

yHUBEpCalbHbIe Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH U COIMATBLHOM KOMIETEHIIMHN 00yYarOIIuXCs;
CIIOCOOHOCTH oOyyJarommxcst HCMOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIBHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMU M  PETYJSTUBHBIMU
JICICTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH MO3HABATEJIbHbIMU
AEeUCTBUAMMU:

1) 6a30BbIe JTOrMYECKHUe AeiiCTBHS:

CaMOCTOSITETLHO  (OPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAEHsATh LEIH JEITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MIOCTABIICHHBIMU LICJISIMU;

WCIIOJIB30BAaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBILIJICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



WCIIOJIb30BATh COOTBETCTBYIONINE TIOHITHS JIJIsi OOBSICHEHUS OTACTBHBIX ()aKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXJAeHUs (MHIAYKTUBHbIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBASMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) AJIEMEHTa, XUMHU4YecKas (hopMyIia, ypaBHCHUE XUMUYSCKOM peaKIuu
— MpU pelIeHUH Y4eOHBIX IMO3HABATEIbHBIX M IMPAKTHYECKUX 3a7a4, MPUMEHSTH
Ha3BaHHbBIC MOJICTbHBIC MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX ITPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIMpOBATH IEJH U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MIO3HAHUS W OCHOBBI JJI1 (POPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyImpoBaTh
0000I11IeHUSI U BBIBOJIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEeIbHOCTH, TPOSBIISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
TMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MHTEpHETA), aHaTM3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUIOB U (PopM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOJbI MPU TIOUCKE H
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS yYEeOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU PadOTE C XUMUYECKOM
uH(popMaIeil: NPUMEHATh MEXNpeaMeTHble ((U3nUecKue U MaTeMaTUUYECKUE)
3HAKU ¥ CUMBOJIBI, (pOpMYJIbl, a00OpEBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJISATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOM TEMBI B XOJC Iuajora W/wuiu
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSATEIBLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peann3allid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHle YHUBEPCAJIbHBIMH PEryJISTHBHBIMH J€HCTBUSIMU:

CaMOCTOSITETILHO TUUIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATCIBHYIO
NeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCJIENOBATENbCKUX 3aj7ad, BBIOMpaTh HamOoJee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIh CBOCH JCATEIHPHOCTHA HA OCHOBE CaMOaHAIH3a
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble  pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TPUPOIBI,



B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (PYHKIIMOHAILHON
IPaMOTHOCTH, HEOOXOUMOM /Il PEIICHUS MPAKTUYECKUX 3a]1ad M IKOJIOTHIECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOHOM CpeIe;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAralolue TMOHATUS (XUMUYECKUN DJIEMEHT, aToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢dopmyina (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKal,
W30MEpUsi, U30MEPHI, TOMOJIOTHYECKUN Psijl, TOMOJIOTH, YIIIEBOAOPOIbI, KUCIOPOI U
a30TCOJIepKaIllUe€ COEIUHEHHUS, MOHOMEpP, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpUs CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJWYECKHUI SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalnue B OCHOBE TMOHMMAaHUS MNPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
ABJICHUM, (DAKTOJOTMYECKUE CBEICHUS O CBOWMCTBaxX, COCTaBe, MOJYyYCHUH U
0€30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JAEATEIbHOCTH YEJI0OBEKA;

c(hOpPMUPOBAHHOCTb YMEHHMM BBISBISATH XapaKTEPHbIC MPU3HAKU TTOHATHM,
yCTaHaBJIMBaTh WX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHUUYE€CKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHYECKYH) CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyJl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BEHIECTB MJIs WLUTIOCTPAIlUU HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIICKHOCTh H3yUYEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIaccy/Tpynne coeAuHeHu (yrieBOJOpOAbl, KHUCIOPOJI M a30TCOAEp Kalue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIMHEHHMS), JaBaTh WM Ha3BaHUS 10
cuctematnieckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUSI OTACJIBHBIX OPraHMYECKHX BEUIECTB (ITHIIEH, NPOIMIICH, AaleTUJIEH,
ATUJICHTJIMKONb, TIULEPUH, (eHoJ, (opManablaeru, aneTaibAerua, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTE€APUHOBAs KMCIIOTA, TIII0KO034,
bpyKTO3a, Kpaxmanl, eJIJTi0JI03a, TIUIUH);

chOpMHUPOBAHHOCTh YMEHHS OINPEACHATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTb YMEHHUS TMPUMEHSATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChI BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUSCKHEC
M XUMHUYECKHE CBOMCTBA THUMNHUYHBIX MPEICTABUTENECH pPa3IUYHBIX KJIACCOB
OpraHMYeCcKuX BeIleCcTB (METaH, 3TaH, 3TUJICH, MPONWIEH, alleTHUJIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TAHOJI, TUJICHTJIMKOJb, TJULEPUH, (PeHOII,
aneTagbJeru, MypaBbUHasi U YKCyCHasi KMCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKUX PpEAKUUNA C UCIOIb30BAHUEM
CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOTO
CbIpbs (HE(DTh, IPUPOAHBIN ra3, yroyb), CIOCOObI UX NEPEPAOOTKU U IPAKTUUECKOE
pPUMEHEHUE TIPOYKTOB MEPepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOIYKTa
peaKIuy 1o U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIaJACTh CHCTEMOM 3HAaHHH 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCIIOJIb3YEMbIX B XUMHUHU MIPU U3YyUYEHUHU BELIECTB U
XUMHUYECKUX SBICHUMN (HaOJIOJeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHHUS JJIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCY/JI0M U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKEe IpaBWJia OOpalieHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHYCCKHM
HKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATUJICHA U U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEaKIIM OPTaHUUECKUX BEIIECTB,
JieHaTypaius OeJKOB IPU HArpEeBaHUU, IBETHBIE PeaKIMi OCJIKOB) B COOTBETCTBUU
C TMpaBUJaMU TEXHUKH OE30MAaCHOCTH TMpW OOpaleHnH C BEMIECTBAMU H
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTABIATh PE3YyJIbTaThl  XUMHUYECKOTO
SKCTIEpUMEHTa B (OpMe 3alucu ypaBHEHUUM COOTBETCTBYIOUIMX PEAKIUA U
dbopMyIMpPOBaTh BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uHhOpMAITNIO, TIOJIy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiu, HTepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHHMH  cOOJfOAaTh  TpaBWIa  JKOJIOTHYECKU
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CpeIbl, OCO3HABATH



OMAacCHOCTh BO3JICUCTBUS HA JKMBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BCILIECTB, MOHMMas cMmbica Tokaszarens [I/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALCHUS WX BPEAHOTO BO3JIEUCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs 00Y4YaronIuXcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYCCKHUX SIBIICHUM;

JUIS  CIICTBIX M CJIA0OBUAAIIMX OOYYaroIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.

11 KITACC

[IpenmeTHble pe3ylbTaThl OCBOCHMS Kypca «OOmmas W HeopraHudecKas
XUMUSD» OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XMMHU B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (GOPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJIHOU CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAIONINE MMOHATHS (XUMUYECKHH 3JEMEHT, aTOM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIH O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAs! CBS3b
(KoBaJIeHTHAs, MOHHAs, METAUTMYECKAas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
THUIBl  XUMHUYECKUX  pEaKIUi, PacTBOp, DJICKTPOJHUTHI, HEIIECKTPOIUTHI,
AJIEKTPOJIUTUYECKAsT JIMCCOLUMALNS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUH W 3aKOHBI (TEOpus
ANEKTPOJUTHYECKON aucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneesa,
3aKOH COXPAHEHMS MACCHI BEIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHWS INPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJIOTHUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U 0€30MMaCHOM UCTOJb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BCIIIECTB B OBITY U NMPAKTUICCKOU JISATCIBHOCTH YCIIOBEKa,;

c(hOpMUPOBAHHOCTb YMEHHMH BBISBJISATH XapaKTePHBIC TPU3HAKU TTOHSATHH,
YCTAaHABIIMBATh MX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPU
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;



c(hOpMHPOBAHHOCTh YMEHHUI HCIIOJIB30BATh XHUMHYECKYI) CHMBOJIUKY IS
coctaBiieHuss GOpMyJd BEHIECTB M  YPAaBHCHMM XUMHYECKHX  pEaKIlui,
cucreMarndeckyro HomeHknaTypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTACIIBHBIX
HEOPraHUYEeCKUX BeIIEeCTB (yrapHblid Tra3, YIJIEKUCIBIM Tra3, aMMHakK, ramcéHas
W3BECTh, HeTallEéHast U3BECTh, MUThEBAs CO/a, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTb YMEHUMN ONpPEIESATh BaJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3JIMUYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAasi, MOHHAs, METAJUIMYECKasi, BOJIOPOHASI) B COCAUHEHUSX, THI
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsA, METAJITMYECKas), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHUN,

chOpMHPOBAHHOCTh YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY KIaccy/TpyIie
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAUIbl M1 HEMETaJIbl, OKCHJIbI, OCHOBAaHMUS,
KHCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHUM PACKPHIBATH CMBICI MIEPUOIUYECKOTO 3akoHa /I,
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

chOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepunonnueckonl cucTteMsl
xuMudeckux 3yeMeHtoB JI. M. MeHneneeBa, MCHONb3ys IMOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAMHEHUM IO TMepuojaM u
rpynnam Ilepuoanueckoi cucremsl XuMudeckux annemeHToB /1. 1. Menneneesa;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIONTUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvupyrolinuxX BeEIIECTB, TEIJIOBOMY
b dexTy peaxiuy, U3MEHEHUIO CTENEHeW OKHCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKIMK, YYaCTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISITh YpPaBHEHUS PEAKIUH pPa3TudHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEeaKIMii MOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIIUH UAYT JO KOHIIA;

chOpMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABAThH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEILIECTB;



chOPMHPOBAHHOCTh YMEHHH PaCKphIBaTh CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKIuu OT pa3uyHbIX (AKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOT'0 pPaBHOBECHUSI
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniuin Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHAaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAy4YHBIX MNPHUHIUIAX U
HKOJIOTUUECKUX MTPOOJIEeMaxX XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yYMEHHUIN TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHHEM
TIOHATHS «MACCOBas JI0JIS BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPHU
XUMHUYECKUX PpEaKIMsAX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCY/ZIOM U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IpaBWJIa OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHYCCKHM
HKCIIEPUMEHT (pa3iioKeHHEe MEePOKCHIA BOAOPOJAA B MPUCYTCTBUU KaTalM3aTopa,
OMpENICNICHUE Cpelbl PAaCTBOPOB BEIIECTB C TOMOIIBI  YHHUBEPCAIHHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIluu,
peaknuu MOHHOTO OOMEHAa, KA4eCTBEHHBIC pPEaKInH Ha CyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a7a4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30MmacHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
NpEACTaBIATh PE3yJbTaThl XMMHUYECKOrO DJKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PeaKIMil U POpMYITUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHpopMaIlMio, TMOJy4YaeMyl M3 pa3HbIX MCTOYHUKOB (CpEJCTBAa MacCOBOM
KOMMYHUKaIK, HTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHA  COONIIOMAaTh  MpaBUjia  JKOJOTHUYECKH
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEISAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH TPUPOIHON CpeJbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS HA KMBBIE OPTAHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarenss [IJIK, mosicHaTe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPENOTBPAIICHUS X BPEJHOTO BO3/ICMCTBYSI HA OPraHU3M Y€JIOBEKA;

JUIS 0OYYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHWS BEIICCTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCsS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCUHYIO chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XMMHAYECKUX

bopmyi.
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opraHudeckux BemiecTB. Homenknarypa 1
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AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
DTUJIEH U IPOINUJIEH — MPOCTEHIIne 1
MPEACTaBUTENH AJIKEHOB

[TpakTrueckas padora Ne 1. «Ilomyuenue 1 1
ATHUJIEHA U U3yUYEHUE er0 CBOWCTBY

Ankanuensl. bytaauen-1,3 u

MeTtunOyTanueH-1,3. [lonydyenue 1

CUHTETUYECKOTO KayuyKa U pe3UHbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

20

AJKHUHEBL: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUH P,
AneTuneH — NpoCTEeNINM
MIPEACTaBUTENH AIIKHHOB

BrIunciieHus mo ypaBHEHUO XUMHUYECKOM
peakiuu

Apenbl: 6eH301 ¥ Toyoll. TOKCHYHOCTh
apeHoB

['enetnyeckas CBs3b yIJIEBOJAOPOIOB,
MPUHAJISKANUX K PA3TMIHBIM KJIaccaM

IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOIOB:
MIPUPOIHBIN ra3 U MOy THHIE He(TIHbIE
rasbl, He)Th M MIPOAYKTHI €€ epepaboTKu

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIC
ra3el, He()Th ¥ MPOAYKTHI €€ IepepaboTKu
Kontponbnas paboTa mo pazaeny
«YTIIeBOIOPOIBDY

HpeI[CJIBHBIG OIHOATOMHBIC CIIUPTHI:
MEeTaHOJ U 3TaHo1. BomopoaHas cBs3b
MHoroatoMHbIC CIIUPTHBI: 3TUJICHTJIMKOJIb
U TJIMLCPHUH

DEeHOI: CTPOCHUE MOJIEKYJIBI,
¢bu3znyecKre U XUMUYECKUE CBOMCTRA,
MIPUMEHEHHE

Anpaeruapl: GopMaIbIaeTHI U
areTanpaerug. AeTon



21

22

23

24

25

26

27

28

29

30

31

OnHOOCHOBHBIE TIpeIeNIbHBIEC KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs H YKCYCHAst

[IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaX " OJICMHOBAs1 KHMCJIOTHI, KaK
MNpeaACTAaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHCJIOT

MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JIeHiCTBHE

CnoxxHble 3(UpHI KaK TPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIH3 CIOKHBIX
3¢upoB

JKupbl: ruApONN3, MPUMEHEHHUE,
Ouooruyeckas poib KUPOB

VYrneBoabl: cocTaB, KilacCUPUKaAIUS.
Baxwueiinme npencTaBuTeNu: ri0K03a,
bpykTo3a, caxaposa

Kpaxman u nemironosa Kak IpupoHbie
MTOJIMMEPBI

KontponbHas pabota no pazaeiny
«Kucnopoaconepxaiine opraHuuecKue
coeanHeHus»/ Beepoccuiickas
IIpoBepoyHas paborta

OO1w1ast xapakTepucTHKa
a30TCOJIepKAIUX OPraHNYECKUX
coeauHenuii / Beepoccuiickas
poBepoyHas pabora

AMMHEBI: METUJIAMHUH 1 aHWJINH



AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpraHUYEeCKUE COCAUHEHUS, UX

32 omonormueckoe 3HaueHue. [lermrTumsl.

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

OCHOBHBIE TTOHSITHS XUMHHU

33
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

HJ'IE[CTM&CCBI, Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB 110
[TPOTPAMME

34



n/n

11 KIIACC

KoanyecTBO 4acos

Tema ypoka KonTposabHbie
Bcero
padoTsbI

XUMUUYECKUN DJIIEMEHT. ATOM.
DneKkTpoHHask KOH(HUTyparus aTOMOB

Ilepnonnueckuit 3akoH u [lepuonnueckas
CUCTEMAa XMMHUYECKHUX 3JIeMeHTOB [[. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJICMEHTOB U NX COCIUHCHUI
10 TpyIIIaM U Nepruojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux dyemenToB .M. Menaeneesa
B Pa3BUTHU HAyKH

Ctpoenue BemiecTBa. XMMHUUYECKasi CBS3b,
e€ BUJIbl; MEXaHU3MbI 00Pa30BaHUS 1
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

BasieHTHOCTB. DNEeKTPOOTPULIATEILHOCTD.

CreneHb okucieHus. BemnlecTsa

MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO

CTpOCHUS

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.

WctuHHbBIE U KOMIOUAHBIE PACTBOPBI. 1
MaccoBas 1071 BEIIECTBa B pacTBOpeE

IIpakTHYeckue
padoTsbI

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl



10

11

12

13

14

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUM.
I'enernyeckas cBs3b HEOPraHMUECKUX
BEILIECTB, Pa3JIUYHBIX KIIACCOB

Knaccugukarus XuMHuecKux peakuuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MAacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPAILECHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XUMHUYECKOE PaBHOBECUE

[TpakTrueckas padota Ne 1. «Bnustaue
pa3auyYHbIX ()aKTOPOB HA CKOPOCTh
XUMUYECKON peaKum»

DNEeKTPOUTHYECKAs JUCCOIHAIIHS.
[MTousiTre 0 BogopoaHOM moka3zatese (pH)
pacTtBopa. Peakiiuu noHHOr0 0OMeHa.
I'unponu3 opraHuyecKux u
HEOPraHUYECKHUX BEILIECTB

OKHCAUTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsatue o6 >nmekTponuse
pacriaBoB U pacTBOPOB CoJieit

Kontponbnas paboTa mo pazaery
«TeopeTndyeckre OCHOBBI XUMUI»

MeTtannisl, UX IMOJIOKEHHUE B
[Teproandeckoii cuCTeMe XMMHUYECKHX
anemenToB J1. . Menneneesa u
0COOEHHOCTH CTpoeHus aToMoB. O01IHe
(hU3MYEeCcCKre CBOMCTBA METAJIJIOB



15

16

17

18

19

20

21

22

23

24

25

CrninaBel METaIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJLIOB

XUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPUH, KaIui, KalbluH,
MarHui, aJJlOMUHUN) U UX COSTUHEHUI

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

[TpakTuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIbHBIX 3334 10 TEME
«Meramabsn»"

HemeTtannsl, X monoxeHue B
[Teproauueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
®Ou3nIeCcKre CBOMCTBA HEMETAIIOB.
AnoTponus HEMETAIIOB (Ha IPUMEPE
KHCJIOpOJIa, cepbl, hocdopa u yriiepoia)
XUMHYECKHE CBOMCTBA FaJIOTE€HOB, CEPHI U
UX COeINHEHUH

XuMHUYECKUe CBOMCTBa a30Ta, pochopa u
UX COCIMHECHHUH

XUMHUUECKHE CBOMCTBA yIiepo/ia, KpEMHUS
U UX COeOUHEHUN

[IpuMeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCTUHEHUN



0O060011IeHME ¥ cUCTEMAaTU3alus 3HAHUI 1O
26 TeMme «HemeTauisy. BeluncieHus mo

YPAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ n
TEPMOXUMHUYCCKUC pvaéTLI

[TpakTnyeckas padora Ne 3. «Pemenue
27 9KCIIEPUMEHTAJIbHBIX 3334 10 TEME
"Hemeramnsl"»

KonTponbnas pabora no temam

28
«Metamiaey u «HemeTamisn)

Heopranmueckue u opraHn4eckue
29 kucnotel. Heopranmueckue u
OpraHMYeCKHe OCHOBAHUS

AmM@doTepHble HEOPraHUYECKUE U
30 opranuyeckue coequHeHus. ['enernueckas

CBsA3b HCOPTraHNMYCCKUX U OPraHUYCCKHUX
BCUICCTB

POJII) XUMHUHU B 06€CHC‘~ICHI/II/I
31 9KOJIOTUYECKOH, SJHEPreTUIECKON U
MUIIEBON O€30MTaCHOCTH, PA3BUTHHU

METUITAHBI
ITpencraBnenus 00 0OMIMX HAYUHBIX
32 MPUHILIMIIAX MPOMBILIUIEHHOTO MOIYYEHHS
BaXHEUIIINX BEIECTB
33 YenoBek B MUpE BELIECTB U MaTEPUAIIOB
34 XuUMUs ¥ 370pOBbE YEIOBEKA
OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM NPOI'PAMMBbI

Kon

MpoOBePsAEMOro

pe3yJabTara
1

11

1.2

13

14

10 KITACC

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

TeOpeTI/IqCCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHUHU

CdopMupoBaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XHMHHM B TMO3HAHUHU
SBJICHUM TIPUPOJLI, B (POPMHUPOBAHWK MBIIUICHUS M KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAILHON TPaAaMOTHOCTH, HEOOXOIUMOU st
pellieHus] TPAKTUYECKUX 3aJad U OSKOJOTHYEeCKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0pOBbIO U MIPUPOIHOI cpesie

Bnagenue cucteMoil XUMUYECKHUX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararome MTOHSTHS (Momekya, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIIBHOCTD, CTEIEHb OKHCIICHHS, XUMUUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIA CKENeT,
byHKIMOHAIbHAS ~ TpyMNNa,  paauKal, H30Mepusi, H30MEpHI,
TOMOJIOTUYECKHI PsAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- U
a30TCO/epIKalIUe COCAUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBompl, ®KHUPbI, OEKH), MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHBI (TEOpHs
XUMHYECKOTO CTpOeHHs opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH, (DAKTOJIOTHUECKUE
CBEJICHHSI O CBOWMCTBAaX, COCTaBe, TMOJNY4YEHHH U 0€30MacHOM
WCIIONb30BAaHUU BAKHEHIIMX HEOPTraHMYEeCKMX M OPraHMYECKUX

BEULIECTB B ObITY M MPAKTUYECKOM NEATEIBHOCTH YeI0BEKa

CdopMUpOBaHHOCTh YMEHHMU BBISBISATH XapaKTepHbIE MPU3HAKU
MOHSATUN,  yCTAaHABIWBAaTh WX  B3aUMOCBS3b,  HCIIOJIH30BAThH
COOTBETCTBYIOIIUE MOHSATUSA TPU OMHCAHUU COCTaBa, CTPOCHUS U

HpeBpameHHﬁ OpTraHU4YCCKUX COE€IUHEHUI

c(hOpMUPOBAHHOCTh YMEHHUH UCTIOIH30BATh XUMUYECKYIO CHMBOJIHKY
JUISL COCTAaBJICHUSI MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
cOokpaméHHol) (OpMyJT OPraHMYECKUX BEIIECTB W YpPaBHEHHM
XUMHUYECKHX  peaklWi, W3rOTaBIMBATh  MOJEITH  MOJIEKYJ
OpPTaHMYECKHUX BEIIECTB IS WILIIOCTPAlMM WX XUMHYECKOTO U

MMPOCTPAHCTBCHHOT'O CTPOCHUA



1.5

1.5

1.6

2.1

2.2

2.3

2.4

CdopMupoBaHHOCTh yMEHHI yCTaHABIMBATh MPUHAATIEKHOCTH
U3yYEHHBIX OPraHUYECKHUX BEIIECTB MO WX COCTaBY W CTPOCHUIO K
omnpenenéHHoMy Kiaccy (Tpynmne) CcoeauHEeHHi (YrieBOJOPOJIbI,
KHUCTIOPOJT U a30TCOJAEpIKAIINE COCAUHEHUsS], BHICOKOMOJICKYIISPHBIE
COCIMHCHUS), JaBaTh WM Ha3BaHUsA 110 CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

CdopMupoBaHHOCTD YMEHUS ONPEAEIATH BUIbl XUMHUUECKON CBS3H B

OpraHMYECKUX COEAMHEHUSX (OJMHAPHBIE U KPaTHbIE)

CdopMUpOBaHHOCTh YMEHUS MPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHHs opranndeckux Bemiects A.M. bytiepoBa st 00bsicHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB OT MX COCTAaBa U CTPOEHUS; 3aKOH

COXPAaHCHUS MACChI BEIICCTB

YFHCBO)IOPOI[LI . KchoponconepmamHe u a30TcoACpKalIue

OpTraHU4YC€CKUEC COCIUHCHU . BBICOKOMOJ'IGKy.]'IHpHBIe COCIUHCHMUA

CdopmMupoBaHHOCTh YMEHUI TPHUBOIUTH TPUBHUATBHBIC HA3BaHUS
OTJICJIbHBIX OPTaHMYECKHX BEIIECTB (ITUIJICH, MPOTMMICH, alleTUJICH,
STUWICHTIUKOJb, TIUIEPUH, (PEeHo, GopMambaerua, aneTaibIAeTu/l,
MypaBbUHAs KHUCJIOTA, YKCyCHasi KHCJIOTa, OJEUHOBAas KHCIIOTA,
CTeapuHOBasi KUCJIOTa, TII0K03a, (PyKTO3a, Kpaxmal, LeJUII0II03a,
TJTAIIAH)

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
bu3NYecKne W XUMHUYECKHE CBOWCTBA THUIMUYHBIX TPEICTaBUTEIICH
pPa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, dTHUJICH,
NpomnuieH, anetwieH, OyTtaaueH-1,3, metunOyramauen-1,3, OGeH301,
METaHOJI, ATAHOJI, TUJICHTJIMKOJIb, TIUIEPHH, (DEHOI, alleTalbJICTH/I,
MypaBbHUHAS W YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

ChopMUpOBaHHOCTh YMEHHS WUTIOCTPUPOBATH TEHETHYECKYIO CBS3h
MEXJy THUIIMYHBIMH  TPEJACTABUTEISIMU  Pa3lIMYHBIX  KJIACCOB
OPTaHMYECKUX  BEIIECTB  ypPaBHEHUSMU  COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUil C UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

ChopMUpOBaHHOCTH  YMEHHUS  XapaKTepuU3OBaThb  HCTOYHHUKHU
YTJIEBOJIOPOIHOTO CBIPhs (He(Th, MPUPOIHBIN Ta3, YToJb), CIIOCOOBI
UX TIepepadOTKH ¥  MPAKTUIECKOE MPHUMEHEHHWE TPOJIYKTOB

nepepaboTKu

XUMHS U KU3Hb. PacuéThl



3.1

3.2

3.3

3.4

3.5

3.6

ChopMupoBaHHOCTh yMEHHI BiageTb CHCTEMOW 3HAHUH 00
OCHOBHBIX METOAAX HAyYHOTO IO3HAHMS, UCIOJIb3yEMBIX B XUMHUU
OpYU W3YYCHUW BEIIECTB M XWMHUYECKHX SBJICHUN (HAOIIOIEHHE,
U3MEpPEHUE,  OKCIEPUMEHT,  MOJAEIUPOBAHUE),  HUCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHHA I [PUHATUS pEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMH U UX

IMPUMCHCHUEM

ChopMHUpPOBAaHHOCT, YMEHHI COONIOATh TpPaBWIA TOJIH30BAHUS
XUMHUYECKON TMOCYIoi W JTabopaTopHBIM 000pYIOBaHHUEM, a TAKKE
MpaBuIia OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU

I10 BBIITOJIHEHUTO J'Ia60paT0pHBIX XUMHWYCCKHUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHHUW  TUIAHUPOBATh M BBHINOJTHATH
XUMHYECKHI IKCTIEPUMEHT (IIPEeBpaIleHHs] OPTaHUYEeCKUX BEIICCTB
MIPU HArpeBaHWM, MOJYYEHUE OSTUJICHA W HU3YYECHHE €ro CBOMCTB,
KauUCCTBCHHBIC PCAKIHWU OPraHUYCCKHUX BCIICCTB, ACHATypalusd
OeNKOB MMPU HArpeBaHUU, [IBETHBIE PEAKIINH OETTKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE€30MIACHOCTH MPH 0OPAIICHUHN C BEIECTBAMU
u 7abopaTOpHBIM O00OPY/IOBaHHMEM; TIPEICTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIepuMeHTa B  (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuidl u (HOPMyIHPOBATH BBHIBOJBI Ha OCHOBE

OTHX PEC3YJIbTATOB

ChopMupoBaHHOCT ~ YMEHMH  HPOBOJUTH  BBIYMUCIEHUSA IO
XUMHUYECKHM YpaBHEHUSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BELIECTBA WJIM NPOAYKTAa PEaKIMU MO HM3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJHOT'O U3 MCXOAHBIX BCIICCTB UJIN TPOAYKTOB pCaKLII/II/I)

ChopMupoBaHHOCTH ~ YMEHHIA KPUTHUYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HH(OpMaIio, NOIy4aeMyl W3 pPa3HbIX HCTOYHHMKOB

(cpeactBa MaccoBoii nH(popmaluu, cetb UHTEpHET u Apyrue)

ChopMupoBaHHOCTb YMEHHI COOMIOJaTh MpaBWia HKOJIOTHYECKU
1enecoo0pa3Horo MoBefeHHs] B ObITY U TPYAOBOM JIE€ATENbHOCTH B
LEIAX COXPAHEHUs CBOEro 3J0pPOBbS U OKPYKAKOLIEH IPUPOIHOU
Cpellbl, OCO3HAaBaTh OMACHOCTh BO3/EHUCTBUS Ha JKHUBBIE OPraHU3MBbI
OINPEACIEHHBIX OPTaHNYECKUX BEIECTB, IOHUMAasi CMBICII ITOKA3aTeNs
[TAK (mpenenbHO MAOMYyCTUMOM KOHIEHTpAlMHM), TMOSCHATH Ha
IpUMepax CHOCOObl YMEHBIIEHUS W NPEJOTBPALICHUS] UX BPEIHOTO

BO3JICHCTBUSA Ha OpTraHu3M 4YCJIOBCKaA



Kon

NpoBepsieMOro

pe3yJbTara
1

11

1.2

1.3

1.4

1.5

11 KITACC

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro oo1ero 0opa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

Brnagenue cucreMoil XUMUYECKMX 3HAHUM, KOTOpas BKIIKOYACT:
OCHOBOIIOJIATAIOIIME  TOHATUS  (XUMHYECKUH  DJIEMEHT, aToM,
ANICKTPOHHAs 000J0YKa aroma, S-, p-, O-37eKTpOHHBIE OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPULATEIHHOCTD,
CTEIIEHb OKHCIJICHMsS, XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBII 00BEM, KpHCTAJUIMYECKass PELIETKA, THIIbI XUMHUYECKHX
peakuui (OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SH/IOTEPMHUYECKUE, pEaKIIIK HOHHOTO 00MEHA), PaCTBOP, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, 3JIEKTPOJIUTUYECKAsT JUCCOLMALUS, OKHUCIUTED,
BOCCTAHOBUTENb, CKOPOCTb XUMHUYECKOM pPEAKIMH, XUMHUYECKOE
paBHOBECUE); TEOPUU M 3aKOHBI (TEOpUs DIEKTPOIUTUUECKOU
nucconmanuu, Ilepmonnueckuit 3akon [[.M. MenneneeBa, 3aKkoH
COXpPAHEHMs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(baKTONIOrMUECKHe CBEJIEHUS O CBOMCTBAX, COCTaBe, MOIYYEHUM U
0€30I1aCHOM HCIIOJIb30BAaHUM BaKHEHIIINX HEOPraHUYECKHUX BEIIECTB B

OBITY U IPAKTUYECKOM AEATEILHOCTH YeIOBEeKa

ChopmupoBaHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIE NMPU3HAKH U
B3aUMOCBSA3b HM3YUYCHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOIIHE
MOHATUS IIPU OIMCAHUHU CTPOEHUS MU CBOMCTB HEOPraHUYECKHUX
BELIECTB M MX NPEBPALICHUN; BBIABIATh B3aHMOCBSA3b XUMUYECKUX
3HaHUHN c MOHATUSAMHU " MPEACTABICHUAMU OPYTUX

C€CTCCTBCHHOHAYYHBIX NPCIMCTOB

Branenre OCHOBHBIMH METOJaMW HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAOIIOJIeHUEe, WU3MEpPEHUEe, SKCIEPUMEHT,

MOI[CJ'II/IpOBaHI/IC)

ChopmupoBaHHOCTE YMEHHI OMNPEIENSTh BaJCHTHOCTh M CTENEHb
OKHMCJICHUSI XUMHYECKUX 3JJIEMEHTOB B COCIUHEHUSX Pa3IMYHOTO
COoCTaBa, BHJ XUMHUYECKOW CBs3M  (KOBAJICHTHAs, WOHHAasi,
MeTaJUTM4ecKasi, BOJIOPO/IHAS) B COSTMHEHUSX, TUIT KPUCTATUTMUECKOM
PEeMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs!, MOJIEKYJIsIpHAsl, HOHHAS,

MeTaJUTUIeCKas)

C(I)OpMI/IpOBaHHOCTB YMCHHf/'I OMPCACIIATE XapaKTCP CPpCAbl B BOAHBIX

PacTBOpAX HCOPraHUUICCKUX COG,Z[I/IHGHI/Iﬁ



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

ChopmupoBaHHOCTE  yMEHHUS  KIACCU(PUIUPOBATH  XUMHUYECKHE
PEaKIMK 10 PA3TUIHBIM IPU3HAKAM (YUCITYy U COCTaBY pearupyromninx
BCIECTB, TEIUIOBOMY J(QeKTy peakmuu, H3MEHCHHIO CTCIICHEH
OKHUCIIGHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEAKIMH,  y4YacTHUIO

KaTaJln3aTopa)

ChopMupOBaHHOCTb yYMEHHUH COCTAaBIIATh YPaBHEHUS pPeaKLUi
pa3NUYHBIX THUIIOB, IOJHbIE U COKpAIIEHHbIE YpaBHEHUs pPEaKLUN
MOHHOTO OOMEHa, YYUThIBas YCJOBHs, IPU KOTOPBIX ITH PEAKIHU
UAYT A0 KOHIa

CdopmupoBaHHOCTH YMEHHU MIPOBOJIUTH peakuuu,
MIOATBEP K AOLI1E KayeCTBEHHBIN COCTaB Ppa3IUYHbIX
HEOpPraHMYECKUX BELIECTB, PAclO3HAaBaTh OIBITHBIM IIyTEM HOHBI,

IMPUCYTCTBYIOHIKMEC B BOAHBIX paCTBOpaX HCOPraHUYECCKHUX BCIICCTB

ChopmupoBaHHOCT YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIBbHBIX peakiuit MOCPEICTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

CpopMUpPOBAaHHOCT, YMEHHMM OOBACHITH 3aBUCUMOCTH CKOPOCTH

XMUMUAYECKON peaKkIuy OT Pa3InYHbIX (PaKTOPOB

CpopMUpPOBAaHHOCTP YMEHHH OOBSCHATH XapakTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEILIHETO BO3ACHCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4ecKas XUMHUS

CdopmupoBaHHOCT, YMEHUI packpbiBaTh cMbIich [leproandeckoro
3aKOHa .. MeHnneneeBa n JIEMOHCTPUPOBATH ero
CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYI0O W  IMPOTHOCTHYECKYIO
byHKITUN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHX d3JIeMEHTOB |—4  mepuonaos
[lepuonuueckoit  cucTemMbl  XUMUYECKUX  dyemeHTtoB  J[.U.
MeHieneeBa, UCTIONB3Y s MOHATHSA «S-, P-, 0-3JICKTPOHHBIE OPOUTAITNY,
«IHEPreTUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U WX COEAMHEHHUH MO Mepuojam u
rpynnam Ilepuoandeckoit cucTeMbl XMMHYECKHX 3JjieMeHTOB J[.U.
Menneneena

ChopMHUpOBaHHOCTh YMEHUN XapaKTepHu30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHWYECKUX BEIIECTB Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATh CYIIECCTBOBAHUC T€HETHUYECKOM CBS3U MCXKAY



2.4

2.5

2.6

2.7

2.8

2.9

HCOPraHN4YCCKUMU BCIICCTBaAaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

ChopmupoBaHHOCTE yMEHHH  yCTaHaBIMBATh IMPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB MO0 MX COCTaBY K OMPEICIIEHHOMY KJaccy
(rpynmne) coequHeHu# (IPOCThIe BELIECTBA — METAJUIBI M HEMETAILIbI,

OKCHJbl, OCHOBAHUA, KUCJIOTHI, aM(bOTepHLIe TUAPOKCHUBI, COJ'II/I)

CdhopmupoBaHHOCTH YMEHUH UCITOJIB30BATh XUMUYECKYIO CUMBOJIHKY
JUIS COCTaBieHUs (OpPMYT BEHIECTB M YPABHEHHH XUMHUYECKUX
peakmuii, cuctematndeckyro HomeHkaatypy (IUPAC) u TpuBnansHbie
Ha3BaHMS OTHCIBHBIX HEOPTaHWYCCKHX BEIIECTB (yrapHbIA Tas,
YIJIEKUCIIBIA a3, aMMHUAK, Tram€Has W3BECTh, HETallEHash U3BECTb,

IIUTbECBad coaa, MMpPUT U szyrI/Ie)

ChopmupoBaHHOCT, YMEHUH XapaKTepu30BaTh (OMUCHIBAThH) OOIIME
XMMHAYECKHE CBOWCTBA HEOPTaHWYECKHUX BEIICCTB  Pa3IIMYHBIX
KJIACCOB, MTOJITBEPKIATh CYIICCTBOBAHUE TCHETHYCCKOU CBSI3U MEIKITY
HEOPTraHWYECKUMHU  BEIIECTBAMU C  TOMOMIIBIO  YpaBHCHHIA

COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

ChopMUpOBaHHOCTh ~ YMEHHH  IUIAHUPOBaTb M BBINOJHSATH
XMUMUYECKHH SKCIEPUMEHT (pa3lioKeHHe IMepoKcHaa BOJAOpoJa B
IIPUCYTCTBUH KaTaJIN3aTopa, OlpeIelIeHUE CPeibl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHHUBEPCAIBHOIO WMHIUKATOpA, BIUSHUE Pa3IMYHbIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW PEaKIMH, PEaKIUd HOHHOTO
o0MeHa, KaueCTBEHHbIE pPEeakLUH Ha Cylb(aT-, KapOOHAT- U XJIOPHI-
aHMOHBI, Ha KATUOH aMMOHMSI, PELIEHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4
o Temam «Metame» U «HemeTanss») B COOTBETCTBUY C TPaBUIIAMU
TEXHUKU Oe30macHOCTH TpH OOpallleHHH C BEleCTBaMU MU
na0opaTOpHBIM ~ O0OpYJIOBaHUMEM;  MPEACTABIATh  PE3YJbTaThl
XMMHUYECKOTO JKCHepUMEeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuil U (GOopMyIHpOBaTh BBIBOJABI Ha OCHOBE

OTUX PE3YyJIbTATOB

ChopmupoBaHHOCTE yMEHHU COONIOAATH TPaBWIA TOJB30BAHUS
XUMHYECKON TMOCYJ0i M J1abopaTOPHBIM OOOPYIOBaHHEM, a TaKXKe
npaBuiIa OOpaIeHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMHU

10 BBITIOJITHEHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB
ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepu30BaTh  XHUMHUYECKHE
MIPOLIECCHI, JIeXKAIIUE B OCHOBE MPOMBIIIJIEHHOTO MOJMYyYEHUsI CEpHOM

KHMCJIOTBI, aMMHUaKa, a Takke c(hopMUPOBAaHHOCTh MPEACTABIECHUIN 00



3.1

3.2

3.3

3.4

3.5

O6H_II/IX HAaYYHbIX TIpUHOHUIIAX W  ISKOJOTMYCCKHX np06neMax

XUMUYECKOTO MMPOU3BOJICTBA
XUMUS U )KU3Hb. PacuéThl

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XHMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TO3HAHUU
SBJIIGHUW TPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHATBHONW T'PaMOTHOCTH, HEOOXOAMMOMW IS
pelIeHrs NPAaKTHYECKUX 3aJady M HKOJIOTMYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON cpesie

ChopMupoBaHHOCTb YMEHHUU KPUTUYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 MH(POpMAIUIO, MOIYy4YaeMyl0 W3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOM KOMMYHMKAIIUH, C€Th VIHTEpHET U ApyTrue)

CchopMupoBaHHOCTh YMEHHUI cOONIOJaTh HpaBUiIa 3KOJOTHMYECKH
1enecoo0pa3zHoro MoBeAeHUSI B ObITY U TPYJOBOH AESITEIBHOCTU B
LEJIAX COXPAHEHHUS CBOETO 3/0POBbS U OKPY’KAIOLIEW MPUPOIHOMN
cpensl

Oco3HaBaTh OINACHOCTh BO3JECHCTBHUS HA IKUBBIE OPraHU3MBI
ONpPEACIEHHBIX BEUIECTB, MNOHMUMAas cMbica nokasarens [IJIK,
MOSICHATH Ha MIPUMEPax CoCOObl YMEHBIIICHHUS ¥ IPEIOTBPAIIICHHS UX

BpPCIHOI'O BOB,Z[CﬁCTBHﬂ Ha OpraHu3M 4€JIOBCKa

ChopMUPOBAaHHOCTh ~ YMEHUH  TMPOBOJUTH  BBIYHUCICHUS  C
WCTIOJI30BAHNUEM TIOHSTHSI «MaccoBas JIOJISl BEUIECTBA B PacTBOPEY,
O6'I)éMHBIX OTHOILIEHUH Ta30B npru XUMHUYCCKUX PCAKIHAX, MACChI
BEIECTBA UM 00bEMa Tra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJIHOTO W3 yYaCTBYIOUIMX B PEAKIMH BEIICCTB,
Ter0BOTO A (PeKTa peakiinu Ha OCHOBE 3aKOHOB COXPAHEHHSI MACCHI

BCUICCTB, MPCBPALICHUA U COXPAHCHHUA SHCPTIUU
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1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KUIACC

IIpoBepsieMblii JJIEMEHT COEPKAHUS

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUH

[IpenmeT opraHUyYecKONM XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAYCHHUE B
MOJYYEHUU HOBBIX BEUIECTB M MaTepuaioB. TeopHs CTPOEHUS OPraHUYEeCKHX

coenunennit A.M. bytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CrtpykrypHble (DOPMYIBI OpPraHUYECKUX BEIIECTB. | OMOJIOTHUS, H30MEpHSL.
XUMHUYECKast CBA3b B OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIC U KpPATHBIC

CBA3H. Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHN4Y€CKUX BCIICCTB

Homenxknarypa opraHMueckux COeJUHEHHH (CUCTeMAaTUYeCcKas) U TPUBHAJIbHBIC

Ha3BaHUs BOKHEUIIINX MPEICTaBUTENICH KJIIACCOB OPTaHUYECKUX BEIIECTB
YrieBoaopoibl

AJNKaHBL: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psan. Meran u stan —
MPOCTEHIINE MPEACTABUTENN AJIKAHOB: (PU3MYECKHE M XHMUYECKUE CBOMCTBA
(peakuuy 3aMElLIEHMs] U TOpPEHUs), HAXOXJAECHHWE B IPUPOAE, IOJyYEHUE U

IMPUMCHCHUC

AJKEHEI: COCTaB M CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTujIeH u MMPOMUJIICH —
HpOCTCfIHIHG npeaACTaBUTCIIN AJIKCHOB! (bl/ISI/I‘IeCKI/IC U XUMHYECKHE CBOMCTBA
(peaKum/I TUAPHUPOBAHNA, TaJIOICHUPOBAHUA, THApaTallil, OKUCICHUA U

HOJII/IMepI/ISaIII/II/I), MOJIYUYCHHEC U TPUMCHCHUC

Ankanuensl: OytaaweHn-1,3 u mMerwnOytanuen-1,3: cTpoeHue, BaKHEHUIIHE
XUMUYECKHE CBOMCTBA (peakiust mosiuMepusalun). [loydeHne CMHHTETHYECKOTO

KaydyKa 1 Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psijl. ALETUIICH —
NPOCTEHIIMHA MpPEJCTaBUTENb AJKHHOB: COCTaB, CTpPOEHHE, (U3NYECKHEe U
XUMHUYECKHE  CBOWCTBAa  (peakiuu  TUIAPUPOBAHMS,  TaJOre€HUPOBAHMS,

rUpaTaliy, TOPeHUs), OJIyUeHUE U IPUMEHEHNE

Apenbl. benson: coctaB, cTpoeHue, (uU3NYECKME U XHMHUYECKHE CBOMCTBA
(peaKHI/II/I raJJIorcHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIy4YCHHUEC W TPUMCHCHHUC.
Tomyon: cocrtaB, cTpoeHue, (pU3MUECKUE W XUMHMUYECKHE CBOWCTBA (peakluu
raJJoOreHUPOBAaHUS U HUTPOBAHHUSA), MOJTY4YEHHE U NMpHUMEHEHHe. TOKCHUYHOCTh
ApCHOB. T'eneTnyeckas CBsI3b MCXKIY YyrjieBoaopodaMH, NpHUHALJIC)KAIIUMU K

pa3IMYHBIM KJIaccam

[IpuponHble HMCTOYHUKM yIiIeBOAOpoAOB. [IpuponHbBI ra3 M IONYyTHBIE

HedTsHbIe ra3el. Hedts u e€ npoucxoxaenne. CrnocoObl nepepaboTku HedTu:



3.1

3.2

3.3

3.4

3.5

3.6

MEPEroHKa, KPEeKUHT (TePMUYECKUH, KaTalIUuTUYEeCKHUi), muposu3. [IpomayKTsi
nepepaboTku He)TH, X MPUMEHEHHUE B TPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII

YIoJib U IPOJYKTHI €T0 epepadoTKH
Kucnoponcoaep:xaiiue opraHn4ecKkue CoeJMHEHUS

[IpenenbHble OOHOATOMHBIE COUPTBL. MeTaHON MW DTAaHON: CTPOEHUE,
¢u3nUecKkue WU XUMHUYECKHE CBOKMCTBA (pEaKIUUd C AKTUBHBIMH METAJUIAMH,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), NMPUMEHEHHE. BoaopoaHble CBS3H MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE MeTaHOIa U 3TAaHOJIA HA OPraHU3M YeJIOBEKA.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHUH: CTPOCHHE, (PU3UIECKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO WICJIOYHBIMH METaJIaMU,
KaueCTBEHHasl peaklisi HA MHOIOATOMHBbIE CHUPTHI). JlelicTBUE HAa OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie rIMOCPUHA U 3TUJIICHTJIMKOJIA

®denoi: CTPOCHUE MOJICKYJIBI, (bl/ISI/I‘IeCKI/Ie A XUMHUYECKHE CBOICTBA.

Toxcuunocth penona. [Ipumenenue penomna

Anpaerunpl 1 KeToHbL. DopMabIaeTru, aneTaibAeTu/l; CTPOeHUEe, (U3UIECKUe
U XUMHUYECKHE CBOWCTBAa (peaklMW OKHUCJICHHS W  BOCCTAHOBJICHUS,

Kad4CCTBCHHBIC peaKHI/II/I), IMOJIYUYCHUC U TPUMCHCHUC

OAHOOCHOBHBIE Mpe/iesibHble KapOOHOBBIE KUCIOThl. MypaBbuHasi U YKCYCHas
KHUCJIOTBI: CTpOCHHE, (PU3NYECKHEe M XUMHUYECKUE CBOMCTBa (CBOWCTBA, 00IIMe
U Kjacca KHCIOT, peakius STepu(HKalMM), MOJyYeHHEe M IMpPHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsl KUCJIOTHI KaK MPEACTaBUTENN BBICHIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC ,Z[eflCTBI/Ie

Crnoxxabie 2GuUpHl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [IpumeHeHue xupoB. bruomornyeckas pob
KUPOB

VYrieBonbl: cocTaB, KiaccupUKaIus yrieBo10B (MOHO-, TU- U MOJUCAXAPUJIBI).
['moko3a — mpocTedmuii MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIHI,
¢dbusznueckue M XUMHUYECKHE CBOICTBa (B3aUMOACHCTBHE C THUAPOKCUIOM
menu(ll), okucieHne amMMHadHBIM  pacTBopoM  okcuaa  cepedpa(l),
BOCCTaHOBJICHUE, OPOKEHHE TIIFOKO3bl), HAXOXKJIEHUE B IPUPOJE, IPUMEHEHHUE,
ouonorudeckast poib. @orocunTe3. OpykTo3a Kak u3oMep Toko3bl. Kpaxman
Y LEJUII0NIO3a KaK MPUPOJHbIE noauMepbl. CTpoeHne Kpaxmania M LEeJUTH0I03BbI.
dusznueckue W XUMHUYECKHE CBOWCTBA KpaxMmaia (TUAPOJN3, KadeCTBEHHAas

peaKIys C HOJIOM)

A3oTcoepikaliie OpraHn4eckue CoeAMHEHNS



4.1

4.2

5.1

5.2
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1.2

1.3

14

1.5

AMUHOKHUCIIOTHI Kak aMQOTepHble opraHnueckue coeanHeHus. dusznueckue u
XMMHUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha MpuMepe IiuiuHa). buonornyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[I)I

benkn kak mNpUPOIHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. IlepBuuHas,
BTOPUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOIMCTBAa OENIKOB:

TUApoOJIn3, ACHaTypalusd, KaYCCTBCHHBIC PCAKIIUU Ha OcKu
BBICOKOMOJ'ICKy.]IHpHBIe COCAMHCHUA

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/Iﬁl MOHOMCD,
IIOJINMEDP, CTPYKTYpPHOC 3BCHO, CTCIICHb IIOoJIMMEpHU3alluu, cpeansaAa
MOJICKYJIsIpHad Macca. OcHOBHBIE MCTOJbl CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHGHI/Iﬁ — noJImMepu3alAa 1 NOJITUKOHACHCALIUA

9KCHepI/IMCHTaJ'II)HI)IC MCTOABI H3YYCHUSA BCHICCTB ©U HUX HpeBpaHIGHI/II\/’II
O3HAKOMJICHUE C 06pa3uaMH OpUpPOAHBIX MW HCKYCCTBCHHBLIX BOJIOKOH,

IJ1acTMaccC, KayayKoB. HOJ'IyLIeHI/IC CUHTCTUYCCKOI'O KayuyKa U PC3UHbI

11 KITACC

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTryecKre YpOBHHU, NOAYPOBHU. ATOMHbBIC OpOUTAIH, S-, P-, d-32JIEMEHTHI.
OcoOeHHOCTH pacnpesiesieHus JJIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(UTYpaIs aTOMOB

[Tepnonnueckuii 3akoH u Ilepmonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J .M. Menneneena. CBsi3b IepruoguuecKoro 3akoHa u Ilepuonnueckoil cuctemsl
xumuyeckux sneMeHToB .M. MenzeneeBa ¢ COBpeMEHHOU TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHMS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX UMM HPOCTBIX M CIOXHBIX BEIIECTB MO IpylraM U NEpUOAAM.

3HadeHUe NEpUOANYCCKOIr0 3aKOHA B pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIeHTHAsI HEMOJIsIpHAs W TOJNSpHAsl, MOHHAs, MeTauinueckas). VIoHBI:
KaTHOHBI U aHMOHBL. MexaHu3Mbl 00pa3oBaHHs KOBaJCHTHOH XUMHYECKOU

cBs31 (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b
BaneHTHOCTB. DNEKTPOOTPHUIIATENLHOCTh. CTENEHb OKUCICHUS

BemiecTtBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MTOCTOSIHCTBA
cocTaBa BellecTBa. TUIMBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA

BC€IICCTB OT THIIA KpI/ICTaJIHI/I‘{CCKOﬁ pCI_I_IéTKI/I. Ilonsatue o AUCTICPCHBIX



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

3.1

cuctemax. McTUHHBIC U KOJIJIOMJIHEIC pacTBOpPLI. MaccoBas J0J1s BElecTBa B

pactBope

Knaccudukanms HEOPraHUYECKUX COEJTMHEHUH. Howmenxkiarypa

HCOPraHN4YCCKUX BCIUICCTB

Xumuueckass — peakmus.  Krnaccudukarmuss — XUMHYECKHMX — peakuuid B
HEOPTraHUYECKOW M OPTraHUYECKON XMMUHU. 3aKOH COXPAaHECHHSI MACChI BEIIECTB,

3aKOH COXpaHCHUA U MPCBpAIICHUA SHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX
CKOpoCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

OOparumbie peakiuu. XUMUYECKoe paBHOBecHe. PakTOphl, BIMAIONIUME Ha

COCTOSIHME XUMHUYECKOro paBHoBecus. [Ipunuun Jle [llarense

OnekrponmTHyeckas auccorranus. CuiabHble U ciadble smekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCHAs, HEUTpaibHas, IIejouHas. Peakuuu

MOHHOI0 0OMeHa
OKHCIUTEbHO-BOCCTAaHOBUTEIBHBIC PEAKITHH
Heopranuueckass Xumust

Hewmeramnsl. [Tonoxenne HemetamwioB B [lepuogndeckoil cucTeMe XUMUUYECKUX
anementoB J[.M. MenneneeBa u 0cOOEHHOCTH CTPOEHUS aTOMOB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpe KHUCIOpOJa,
cepsl, pocdopa u yrieposa)

XVUMUYECKHE CBONCTBA BaXKHEHIIMX HEMETAIOB (TalOreHOB, CEphbl, a30Ta,
dbocthopa, yrmepoma W KpeMHHS) M HMX  COCIMHCHHHA  (OKCHIOB,
KHUCJIOPOJICOICPIKAIITUX KUCIOT, BOJOPOMHBIX coenuHeHuil). [lpumenenue

BAKHEUIINX HEMETAJIOB U UX COETMHEHUI

Meramnsl. [lonoxkenne metamoB B Ilepuonnyeckoi cuUCTEME XUMUYECKHX
anemeHnToB [[.M. MenneneeBa. OcoOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6mue puszndeckue cBoiicTBa MeTaiioB. CIijlaBbl METaLIOB.
DNIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METalJIoB

XWMHYECKHUE CBOMCTBA BAXKHEWININX METAIOB (HATPUH, KaJIMi, KabIIUH,
MarHui, aJIFOMUHUHN, IIUHK, XpOM, JK€e30, MeIb) U uX coeauHeHuit. OOmue
CHOCOOBI OTy4YeHUsI MeTaUIOB. [IpMeHeHe MeTauIoB B OBITY U TEXHUKE
['eneTnueckas cBsI3b HEOPraHMYECKHUX BELLIECTB, TPUHAICKAIINX K Pa3IMYHbIM
KJjlaccam

XHUMHS U )KU3HD

Ponp xumum B oOecriedeHUH HKOJIOTHYECKOM, IHEPreTUYECKOW W MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEAUIMHBI. [[0HATHE 0 HAyYHBIX METOJaX MO3HAHUS

BCIHICCTB 1 XUMHUYCCKHUX peaKHI/Iﬁ



3.2

3.3

[IpencraBnenus: 00 OOMKX HAYYHBIX MPUHIIMIIAX TPOMBIIIJICHHOTO MMOTYYCHHUS
BOKHEHIIUX BEHIECTB. YEIOBEK B MUpPE BEIIECTB U MATEPUATIOB: Ba)KHEUIIINE
CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHLIC MaTCpUalibl, KpaCKu, CTCKIIO,
KepaMHKa, MaTepuajbl AJisi 3JEKTPOHUKHU, HAHOMATEpHUAJbl, OPraHUYECKUE U

MHUHEpaJIbHbIE Y100pEeHUs

Xumusa u 3A0POBLC UYCJIOBCKA: IIpaBHJIa MCIIOJIB30BaHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBuUjia 0€30I1acHOI0 MCIIOJIb30BaHUS ImperapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHOﬁ KHU3HU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YUEHUKA

1. Xumus, 10 kmacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnanko C.A.,
AxrmmonepHoe o6miectBo «M3aarenbetBo «IIpocBemenne.

2. Xumus, 11 knacc/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnagko C.A.,

AxuuonepHoe obmectBo «M3narensctBo «IIpocBeieHne.
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