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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
denepanbHOIt 00pa30BaTEILHOM IPOTPaMMBI CpetHero o01ero oopazoanus (POIT
COO), npencraBieHHbix B DenepalibHOM TOCYAapPCTBEHHOM 00pPa30BaTEIbHOM
crangapre COO, c yuérom Konmenmuu mnpenojaBaHusi ydeOHOro MpeaMera
«XuMus» B oOpa3oBaTelbHBIX opraHm3anusx Poccuiickoit  denepanuu,
peanu3yroMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJOKEHUHN
«Crpareruu passutus Bocnutanus B Poccuiickonn @enepanuum Ha niepuon 10 2025
rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOTrpaMMbl MO XUMHH, K OMNPEIEICHUIO
oO1iel cTpareruu 00y4eHHUsl, BOCIIUTAHUS U PAa3BUTHSA 00ydarOUUXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHenTyainbHbie ToyiokeHuss GI'OC COO o B3auMO0OYCIOBICHHOCTH IICJICH,
COJIep)KaHus, pe3yJbTaTOB OOy4YeHHMs] U TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHHUKaMU
00111€00pa30BaTeIbHON  OpraHu3aluM, SBISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpLIAIOUIMM JTAalloOM peall3allid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEW, MPUCYLIUX
LEJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. OTH UEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MPUPOJbI, GOPMHUPOBAHUS MUPOBO33PEHUS U O0ILIEH KYJIbTYpPbI
YeJI0BEeKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10POBbIO
U IpUpoIHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaroIIMXCSl Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHus CpeACTBaMH YYEOHOTO IpeAMETa « XUMUS»,
collepKaHUE M TIOCTPOEHHE KOTOPOTO OMNPEIEICHbl B MPOrpaMME MO XUMHUHU C
yu€ToM creuupuKkd HaykKd XUMHUH, €€ 3HA4eHUs B IO3HAHWM TPUPOJIBI U B
MaTepUaIbHON KHU3HU OOIIECTBA, a TaKXKe C YUYETOM OOIIMX Iiesiel M MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMbI CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOM LMBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPBHI.
Ona BHOCHUT cBOH BKJIaJ B (hOpMHpOBaHUE PALIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpY’XKAIOIEM MHpE Kak O €IMHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (OpMUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C APYIMMHU €CTECTBEHHBIMM HayKaMH, XMMUsS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa U SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHX
OpUEHTHUPOB, YCIEUIHONO BKJIIOYEHHUS B JKHU3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsOmUMHA  TIpeAMeTa «XUMUS» SBISIOTCS  0a30Bble KypChl —
«Oprannyeckas xuMus» U «OOmas M HeopraHUYeckas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHM (C BKIIIOUEHUEM 3HAHUUN U3 oOLIell XUMuu) u
OpraHn4YecKor Xxumuu. POpMHUPOBAHME NAHHOM CUCTEMBI 3HAHUM IIPU U3YYECHHUH
npeaMeTa 00€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHUsI BCEro MHOrooOpaszus
BEIIECTB Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

CrtpykTypa cojiepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XUMHUs» c(pOopMHpOBaHa B IMPOrpamMMe MO XUMHHM Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K H3YyYCHHI0 Y4YeOHOTO MaTepuaia M 0O0yCIIOBJIEHA
MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI HA ONPEIEIEHHBIX TEOPETUUECKUX
ypoBHsAX. Tak, B Kypce OpraHM4eCcKOd XMMHHM BELIECTBA PaccMaTpHUBAIOTCA Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHSI OPraHMYECKUX COCOUHEHUM, a TAKKE Ha
YPOBHE CTEPEOXMMUYECKHUX M JEKTPOHHBIX MPEJCTABICHUN O CTPOCHUU BEILECTB.
CBenenust 00 H3ydyaeMblX B Kypce BEUIECTBAaX MJalOTCi B pPa3BUTUU — OT
YTJIEBOJOPOAOB 10 CIOXHBIX OMOJOTMYECKHM AaKTUBHBIX COeAMHEHH. B kypce
OpraHMYECKOM XUMHHM TIOJy4aloT pa3BUTHE C(HOPMUPOBAHHBIE Ha YPOBHE
OCHOBHOTO 0011er0 00pa30BaHus MEPBOHAYAIBHBIE TPEJICTABICHUS O XUMUYECKON
CBA3M, KJIIACCU(PMKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB
OT UX CTPOEHUS, O XUMHUUYECKON PEaKLUu.

[Ton HOBBIM yIrJIOM 3peHUss B HpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIEero o0pa3oBaHUsA
TEOPETHUUECKHI MaTepuad U (AaKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYaroUuMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTMUECKUX IMO3UIUH,



rIyOKe TIOHATH HWCTOPUYECKOE W3MEHEHHE (YHKIIMH 3TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHUMM O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IpOoTeKaHus gonoiaHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
coJiepKaHUsl, UMEIOIIUMH KYJIbTYPOJOTUUECKUI U TPUKIAAHOW XapakTep. DTH
3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBS3M XMMHUHM C JIPYTHUMH HayKamH,
PacKpbIBaIOT €€ POJIb B MO3HABATEIHHON M MPAKTUUECKOM JEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOILIECCY TBOPUYECTBA B 00JACTU TEOPUH
U IIPAKTUYECKUX MPUITIOKEHUIM XUMHUHU, TTOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIIUBATh HH(OPMAIIUIO U IPUMEHSITH €€ 111 MOTOJTHEHUS 3HAaHUH,
pelIeHUs] HHTEJUICKTYyaIbHBIX U SKCIIEPUMEHTAJIBHBIX UCCIIE0BATEILCKUX 3a1a4. B
LIEJIOM COJEpKaHuEe y4eOHOro mpeaMera «XHUMHsS» JAHHOTO YPOBHSI M3YUYEHUS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy 0OYUAIOIIUXCS MUPOBO33PEHUECKOM OCHOBBI
JUIsl TIOHUMaHus (PUIOCOPCKUX UACH, TaKUX KakK: MaTepUallbHOE €IUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpa, 00yCIOBJICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, T03HABAEMOCTb MPUPOIHBIX SIBICHUM ITyTEM SKCIIEpUMEHTA
U pEIIeHUsS TMPOTUBOPEYUI MEXIy HOBBIMH (aKkTaMd U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIIEHUHU DKOJIOTHUECKUX MPoO0iem, a
TaKXKe MPo0JIeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmane pemieHus 3amad  BOCHUTAHUS, Pa3BUTUA U COI[MATIU3AIIMU
oOy4Jaronuxcsi MPUHATHIE TPOTPAaMMON MO XWMHH TIOJIXONbI K OMPEIEICHUIO
colepkKaHUsi M TOCTPOCHMsI TMpeaMeTa MpeaycMaTpuBaioT (GOpPMHUPOBAHUE
YHUBEPCAIbHBIX YUECOHBIX JEUCTBUHN, UMEIONIUX 0a30BOE 3HAUCHUE JJIsI Pa3TUUHBIX
BUJIOB JICATEIIBHOCTU: pEIICHUs MpoOjeM, TMOUCKa, aHaim3a W 0o0paboTKU
uH(popManuy, HEOOXOAUMBIX MJii NPHUOOPETEHHS] ONbITA MPAKTUYECKOH U
HCCIIEIOBATENIbCKON JIESITENIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TO3HAHHUU
XUMHH.

B mpakTuke mnpenomaBaHus XMMHM KakK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU ONpeIeICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKU IIeJICM M3y4eHUs IpeaMeTa HarpaBiIcHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3Ha&TCa (popMUpOBaHWE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH 4YEeJIOBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOIMYECKOM TOYKHM 3pPEHUS] TaKOM MOJXOJ K OINpPEACNICHUIO LieNield W3y4deHUs
peIMeTa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHON TOYKE 3pEHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABJISAIOTCS:

e (opMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOMU
JeKaT KIYEBbIE MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHbI U TEOPUHM XUMMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000IIeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C HCTOpUEN HX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUIN O HAyYHBIX METOAAX MMO3HAHUS
BELIECTB U XUMUYECKUX PEaKLUil, HEOOXOIUMBIX I MPUOOPETEHNUS YMEHUI
OPUEHTUPOBATbCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUU U COCOOOB AESITEIBLHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e30MmacHOro o0parieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHas XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHus
IpeIMeTa B IporpaMMe 10 XMMUN YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TNPHUOPUTETAMU B CUCTEME CpefHero ooOuiero oOpazoBanus. CerogHs B
[PEroAaBaHUM XUMHH B OOJIbIIEH cTENeHU OTAAETCS MPEANOUYTEHNE IPAKTUYECKOM
KOMIIOHEHTE COJAepXaHusi O0Oy4YeHUs, OpPUEHTUPOBAHHOM Ha MOJATOTOBKY
BBIIIYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aliy, BIAJCIONIEr0 HEe HabopoM
3HaHUU, a (QYHKIMOHAJIBHON TpaMOTHOCTBIO, TO €CTh CHOCOOAMHU W YMEHHUSMHU
AKTHBHOTO MOJIyYE€HHs 3HAHUW U IPUMEHEHHUSI UX B PEAJIbHOM KU3HU ISl PELLICHUS
MPaKTUYECKUX 3a]1a4.

B cBA3U ¢ 3TUM NpU U3y4EeHUH NTpeAMETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHUE
MpUOOPETAIOT TaKUE LIETU U 33J]a4H, KaK:

ajanranusi o0yJaronmxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpA,
(opMupOBaHHE  UHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAaMOTHBIX
pelIeHNil B KOHKPETHBIX U3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IIPUMEHECHUEM;

dopMupoBaHue 'y OOyyaromuxcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAJbHOE 3HAYECHHWE I PA3JIMYHBIX BHUJIOB
NEeSATEIbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHaIu3a U 00pabOTKKM MH(POpPMALINH,
HEO0OXOIUMBIX ISl TPUOOPETEHHUS OMBITA IEATEIbHOCTH, KOTOpast 3aHUMAET BaXKHOE
MECTO B IO3HAHMM XUMHH, a& TAKXe JUI OLUEHKH C TNO3ULUN 3KOJIOTMYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
4eJI0BEKa U IPUPOJIHYIO CPELY;



pa3BUTHE TO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yUaIONINXCs: CIIOCOOHOCTH CAMOCTOSATEIBFHO MPUOOPETATh HOBBIC
3HAHUSA 10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSMH, UCITOJIb30BATh
COBpEeMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU ISl TIOUCKA M aHaJIn3a y4eOHOU u
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMUIECKOTO COICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Yy 00YUAIOMIUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0MIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpPH IUIAHUPOBAHWHM W TPOBEACHUN XUMHYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydarommxcs yOeKIEHHOCTH B TyMaHHCTUYECKOU
HAIMPaBJICHHOCTH XMMHH, €€ Ba)XHOW POJM B PEHICHUH TIO0ANTBHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOIONIOIB30BAHUS, TTOTIOJHEHUS HEPTETHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OTBITA
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHUM IS TPUHSATHS TPAMOTHBIX DEIICHHN B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO11ee Yncio 9acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ooiero oopasosanus, cocrtapisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac
B Hemeno), B 11 kimacce — 34 gaca (1 gac B Heenmo).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHrYecKOl XUMHUM: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsS OPraHUYECKHX
coequneHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHHsI. CTPyKTypHBIE (POPMYJIBI
OpraHMYecKuX BenlecTB. l'omoisiorusi, wu3oMmepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o KiaccU(pUKalMU OpraHudeckux BemiecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) Y TPUBHAJIbHBIE Ha3BaHUS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX MPEBpAICHUI:
03HAaKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BELIECTB U MaTepUalaMHi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OpPraHMYECKHUX BEIIECTB, HAONIOJICHWE M OINHCaHUE
JEMOHCTPALlHOHHBIX ONBITOB I10 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHNE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIline MNpeACTaBUTENN AaJKEHOB: (PU3WYECKMEe M XHMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOINCHUPOBAHMS, THUApATAalUH, OKUCIEHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MetmnOyragueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lomyueHrne CHHTETHYECKOIro
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psifi. ALIETHIICH
— MpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PHU3NUYECKHE U
XUMHUYECKUE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALIVH,
TOpEeHUs), NOJyUYEeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYE€HUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUL), NOyYeHue u npumeHnerue. TOKCHYHOCTb apEHOB.



['eHeTnueckas CBsI3b MEXKIY YIVIEBOJOPOJAAMH, MPHHAMICKAIIMMHU K Pa3IudHbIM
KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii ra3 W IONMYyTHBIE
HeTsaHbie Ta3pl. HeTh n e€ mpoucxoxaenune. Crocobbl mepepaboTKu HePTH:
IEPEroHKa, KPEKUHI (TEpMUYECKHH, KaTaJuTH4ecKuil), mnuposnus. [IpoaykTsl
nepepaboTKku He(TH, UX IPUMEHEHHUE B NMPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX MPEBPAIICHUIL:
O3HaKOMJIEHHE C 00pa3llaMu MIacTMace, KayudyKoB U pe3uHbl, Kojuiekiuu «Hed oy
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
POBEJCHUE NPAKTUYECKON PabOThI: MOJyUYEHHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnslie 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJIYKTA PEAKIUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyeckue CoeAUHEHUs

[IpenenpHblE OOHOATOMHBIE COHUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢u3nueckue W XMMHYECKHE CBOWCTBA (peakUMh C AaKTUBHBIMU METAJJIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUE), NpuMeHeHue. BoaopoaHble CBS3H MEXAY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa M 3TaHOJIA Ha OPTraHU3M YeJI0BEKA.

MHoOroatoMHble  CHOUPTBL. OTWIEHIJMKOIb W  TJIMLEPUH: CTPOEHUE,
(¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
METaJUlaMH, KaueCTBEHHasi peaklus Ha MHOI0AaTOMHble cnupThl). [leficTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHoM: CTPOCHHE MOJICKYJNbl, (U3nueckue W XUMUUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue denona.

Anpaerugipl U kemouwvl. DOpMaNBIETHUN, aLCTAIBICTUl. CTPOCHHUE,
(¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4eCTBEHHBIEC PEAKLIUN), IOJIyYEHUE U IPUMEHEHNE.

OAHOOCHOBHBIE MpEENbHbIE KAPOOHOBBIE KUCTOTHI. MypaBbUHAS U YKCyCHAst
KHUCIIOTBI: CTPOEHUE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCJIOT, peakiius dTepuduKaIum), nojydeHue u npumenenue. CteapuHoBas
Y OJICMHOBASI KUCJIOTHI KaK MPEACTaBUTENH BbICIINX KapOOHOBBIX KMCIIOT. MbLla Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

CroxHbie 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['uaponus xupoB. IIpumenenue xupoB. buonorumdeckas poJib

KHUPOB.
VYrneBoabl: coCTaB, Knaccu(ukalys yrieBoJ0B (MOHO-, TU- ¥ TOJIHCAXaPHIbI).
['mroko03a — mpocTeiinii MOHOCaxapHa: 0COOEHHOCTH CTPOCHHUS



MOJIEKYJIbI, (PU3NIECKUE M XUMUIECKHUE CBOMCTBA (B3aUMOICHCTBIE C THAPOKCHIIOM
menu(Il), okucinenne aMMuadHbBIM pacTBOpoM okcujia cepedpa(l), BoccraHoBIICHHE,
OpO’KEeHHE TIIOKO3bI), HAXOXKICHUE B IPUPOJE, IPUMEHEHHE, OMOJIOTUYECKAas POJIb.
®dotocunTe3. PpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noinumepbl. CTpoeHue Kpaxmaia u
Heuosio3bl.  Pu3Mueckue W XHMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEHIECTB W HMX MPEBpAICHUIA:
poBe/ieHue, HaOJIOJICHHE W ONHMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICHCTBUE TIIMIIEPUHA C
ruapokcuom meau(Il)), anprerunoB (OKMCIEHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rugpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOIOM),
IIPOBEJICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIJIOTHI.

Pacuérnblie 3amaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMHYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM MPOAYKTA PEAKUMU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOTYKTOB PEAKIIUN).

A3oTcoaeprkaliue OpraHuuecKue COeTMHEHN.

AMMHOKHCIIOTHI Kak aM(OTEepHBbIE OpraHuYeCKre coequHeHuss. Pu3nyeckue u
XUMUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpUMepe TiulKUHA). buonoruueckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTunb.

benkn kak NOpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. llepBuunas,
BTOpUYHAS M TPETHUYHAS CTPYKTypa OeiakoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYPAIHs], KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUsS BEUIECTB W X IMPEBpaIlCHUI:
HaOII0CHUE U OMMCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: J€HATypalus OEJKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIINHU OEIIKOB.

BbicokomosieKyJIsipHbIe COeTHHEeHUS

OCHOBHbBIE€ TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEAHSS MOJICKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALMS U MOJTUKOHEHCAIHS.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBPALCHUNA:
O3HaKOMJIEHHE ¢ 00pa3iaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeMeTHbIE CBSI3U.

Peannsanus MexXnpeaMeTHbIX CBSI3€ PU U3YYEHUN OPIraHUYECKOW XHUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OONIIMX €CTeCTBEHHO-



HAYYHBIX MOHSTHUW, TaK U TOHATUH, SBISIONIMXCS CHCTEMHBIMHU UISI OTAEIBHBIX
IpPEeIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SIBIICHUE, HAYYHBIA (haKT, TUTIOTE3a,
3aKOH, TEOpHS, aHANU3, CUHTE3, KiIacCU(HKAIMs, MEPUOJIUIHOCTh, HAOIIOICHHE,
MU3MEpEHUE, SKCIEPUMEHT, MOJICIINPOBAHHE.

dusuka: MaTepus, DSHEprus, Macca, aroM, DJJEKTPOH, MOJIEKYIIa,
OHEPreTUYEeCKUl YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, PU3MUECKUE BEITMIUHBI U €IUHUIIBI MX U3MEPEHUSL.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (O€NKH, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMIAEMbIE, TOTUIHUBO,
PECypCHI.

TexHONOTHsI: TMHUINEBBIE TPOIYKTHI, OCHOBHI PAIlMOHAIHLHOTO MUTAHUS,
MOIOIIIUE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE MPEraparbl, MaTepUallbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

Xumuueckuit aneMeHT. AToM. Sapo aroma, H30TOMbL. DIIEKTPOHHAS 000JI0UKa.
DHepreTUYecKue ypoBHH, NOJypPOBHU. ATOMHBIC OpOUTAIH, S-, P-, - 3JCMCHTEHI.
Oco0eHHOCTH pachpeesieHHsl IEKTPOHOB MO OpOUTalIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpaILIUSI aTOMOB.

[Tepunoauueckuii 3akoH U [ leproanyeckas cucteMa XuMHUYECKHX 3JIEMEHTOB /.
N. MengeneeBa. CBsi3b NepHOIUYECKOTO 3akoHa W Ilepmoandeckoi cUCTEMBbI
XxuMu4eckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOKHBIX BEIIECTB MO TPYIIaM M TEPHOJaM.
3HaueHUEe NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBs3b. BuUIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSpHAs W TOJSpHas, MOHHAsA, MeTajulnueckas). MexaHU3MbI
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOW cBsi3u (OOMEHHBIH M JIOHOPHO-
aKIenTopHblii). BomopoaHas cBsizb. BaleHTHOCTb. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. |HUIMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[lonaTne 0 gucnepcHbIX cucreMmax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1s1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPTaHUYECKUX BEIIECTB. | eHeTnuyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Kiaccupukanuss XMMHUYECKHX — peakiuil B
HEOPraHWYEeCKOM M OPraHWYeCKOW XMMHH. 3aKOH COXPAaHEHHWs MacChl BEILIECTB,
3aKOH COXPAHEHUS U MIPEBPAILECHUS YHEPTUM IIPU XUMHYECKUX PEAKLIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inuHbIX (QakTopoB. OOpaTuMbIe
peaknuu. XuUMHUYECKO€ paBHOBecue. DaKTOpbI, BIMSIOIIMNE HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas auccounanus. CuiapHble U cinadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHCAUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINN.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUI:
neMoHctpanus tadnun «llepuoguyeckas cucrtema XxuMudeckux sneMmeHToB [1. .
MenpaeneeBa», U3ydeHHE MOJEIEH KPUCTANIMYECKHX PEHIETOK, HaOMI0JIEHUE H
ONHCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3oKEHUE MEPOKCHUIA
BOJOpPOJa B IIPUCYTCTBUU KaTalU3aTOpa, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB
C IOMOUIbIO0 YHUBEPCATBHOIO MHIUKATOPA, PEAKIIMK HOHHOTO OOMEHa), IPOBECHUE
MpaKTUYECKOM padboThl «BiusiHue pa3auuHbX (AKTOPOB HA CKOPOCTh XUMUYECKOU
peaKLumn».

PacuétHble 3anaum.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHMX pEAKIHM, B TOM  4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM IOHATHUS «MaCCOBAst OIS
BEILECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonoxxenune HemerauioB B Ilepuoanyeckoi  cucreme
xuMuueckux snaeMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
@du3znyeckre CBOMCTBA HEMETAIOB. AJUIOTPONHS HEMETAUIOB (HAa NpHUMeEpe
KHCJIOPOJia, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJlor€HOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHMs)) M UX  COEIMHEHUHA  (OKCHIIOB,
KHCJIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENIINX HEMETAJUIOB U UX COCTMHEHUN.

Meramisl. [lonoxenue meramioB B llepuoauueckon cucreme XMUMUYECKUX
sanemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTaiuioB. OOmue gusuueckue cBoicTBa MeTauioB. CIuiaBbl METAJLIOB.
DNEeKTPOXUMHYECKHUI psAJl HAIPSHKEHUI METAILIOB.



XUMUYECKUE CBOWMCTBA BAXKHEWIIMX META/IOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alIfOMUHUH, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUH.

OObmue crocoObl monyueHus: MetasioB. [IpumMeHeHne MeTauioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIBHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3ajla4, HAOJIOJICHWE M OINHUCAHHE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BellecTBa WM 00BbEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOUIMX B PEAKLIUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILIECTB UMEECT IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMun B 00ECIEUEHHM IKOJIOTUYECKOM, PHEPreTUUEeCKON W MUILEBOM
0€30MMacHOCTH, pPa3BUTHUM MeAUIMHBL. [lOHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBnenust 00 OOMMX HAYYHBIX TPUHITUIIAX TPOMBIIILIEHHOTO MOJTYYeHUS
BA)KHEUILINX BELIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaXXHEHIINE CTPOUTEIbHbBIC
Martepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKdh, CTEKJIO, KepamuKa,
MaTepualibl NIl JICKTPOHUKU, HAaHOMAaTEpHUasbl, OPraHUYECKUEe M MUHEPAJIbHbBIC
yaoOpeHusl.

Xumuss ¥ 3J0pOBbE YEIOBEKA: MpaBUJia MCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIB30BAHUS MTPENapaToB OBITOBON XUMUU B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpU  HM3YYCHHH  OOIIeH U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEPE3 UCIOIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK U MIOHITHUH, SBJISIFOITAXCS CUCTEMHBIMU
IUJIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC MOHSATHS: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJANIYHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

dusuka: MaTepus, SHEPTUsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CIUHUIIBI WX
W3MEPEHUSI, CKOPOCTb.



buonorus: kneTka, oOpraHW3M, DJKOCHUCTEMa, Ouocdepa, MaKpo- W
MHKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEILIECTB B OpPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIBI, TOJC3HBIC MCKOITaeMbIC, TOIUIHBO,
pecypChl.

TexHoJOrHsI: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPIHsl, MPOHU3BOJCTBO
CTPOMTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE TMPOM3BOJCTBO, IHIICBAs
HIPOMBIIIICHHOCTh,  ()apMalleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IPErapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHAIIOB,
AJICKTPOHHASI POMBIILICHHOCTh, HAHOTEXHOJIOT HH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKWA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaronMMuUcsl MpOrpaMM CpelHero oOimero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMeTHbIM). HaydHo-meTonuueckoil OCHOBOM  Jid
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o0u1ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCUUCKOM TPa)KJaHCKOM HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATEeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYIIUMHU IEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUA MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIHUTATENBHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTIMU
U HJiealaMd POCCHUUCKOTO TPaKJAHCKOTO OOIecTBa, MPUHSATHIMU B OOINECTBE
HOPMaMH ¥ TIpaBUIaMH TTOBEACHUS, CTOCOOCTBYIONTUMU MPOIECCaM CAMOIIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYaOIIIUXCS.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTPaXKaroT
c(OPMHUPOBAHHOCTh OMbITA [MO3HABATEILHOM U NPAKTUYECKOM JeSTEIbHOCTU
oOy4Jaronuxcst 1o peaju3ali NPUHATHIX B OOIIECTBE [IEHHOCTEW, B TOM UYUCIE B
YacTH:

1) rpakaIaHCKOT0 BOCIIMTAHUS

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPABOIOPSIKY;

NPEACTABICHUSI O COLMAIBHBIX HOPMax M NpaBUJIaX MEKIUYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3/IaHNU YI€OHBIX
IIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATEIbHBIX 33724, BHITIOJTHEHUN XUMHUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HaAMEPEHHSs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B O0OJACTH TEOPUU MU MPAKTUUECKOIrO
NPUMEHEHUS XMMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHMS] HAyKU €CTh pe3yJIbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX AKCIIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUU U MOCIEAYIOIIEM aHATIU3E
UH(pOpPMAIHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOI0 IOBEICHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMI HPAaBCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHWE IOCIEICTBHA 3THUX
MOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3/I0POBBSI:

NOHMMAaHUsl LEHHOCTEH 310poBOro U 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

cCOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpalieHusi C BeliecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTHM TPAaBWI HHJIMUBUAYAJBHOTO M  KOJUIEKTUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOT0 BOCTIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-UCCIIEJOBATEIbCKON
JeSTeTLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JPYrux BUJAX
NeSTeNIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTWe€ B PEHICHUM MPaKTUYECKUX 3aaad
COILIMAJIbHOM HAMpaBJIeHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCHUIO MPOodecCuil pa3TudHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
obOpaszoBaHus, Oyaymiei mnpodeccuu U pealu3allid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

AKOJIOTHYECKU TIeJIECO00OPa3HOTO0 OTHOIIEHUS K TPHUPOAE, KaK HMCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHHUS TJIO0AJIBLHOIO XapaKTepa SKOJIOTHYECKUX IPOOJIeM, BIHMSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIMATILHOU CPENbI;

OCO3HAHHUSI HEOOXOJUMOCTH WCIIOJIL30BAHMS JOCTHOKCHUM XHMHH  JUIS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATHS JCUCTBUM, MNPUHOCAIIUX BPEI  OKPYKAIOIIECH
MPUPOJHON Cpelie, YMEHHSI MPOrHO3UPOBATh HEOJIATOMPHUSTHBIE SKOJOTMYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MIPEAOTBPALIATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, S9KOJIOTHYECKON KYJIbTYPHI,
OIlbITa JIEATEIIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEJILHOM, KOMMYHUKATUBHOW M COLHUAIBLHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HWJEOJIOTUHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAHUSl CHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEJIOCTHOTO
MpEeCTaBICHUS] 00 OKPYKAIoIlleM MUPE KaK O €IUHCTBE MPUPOIbl U UYEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pCEIICHHH IPOOJIeM COXpaHCHUS
MPUPOJTHOTO PaBHOBECHS,

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
IABUJIM3AIAN: B €€ TYMaHUCTUYECKOW HAMPABJIECHHOCTH U BAXKHOM POJIM B CO3/IaHUU
HOBOWM 0a3pl MaTepUATbHOW KYyJbTYphI, PEUICHUH TI00aIbHBIX MPOOIeM

YCTOWYHMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, JHEPIETUUECKOM, MTUILIEBOU U
IKOJIOTUYECKON 0€30MaCHOCTH, B PA3BUTUHA MEIUIIMHBI, 00€CTICUEHNN YCIOBUMN
YCHEITHOTO TPY/Ia ¥ KOJIOTHYECKH KOMGMOPTHOM KU3HU KaXkKAOT0 YjieHa OOIeCTRa;
€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHUMAHMS CYIIHOCTH METOJ0B
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh
MOJTy9aeMbI€ 3HAHUS ISl aHATN3a U OOBSICHEHUS SIBJICHUIN OKPY>KAIOIIETO MUpPA U



MPOUCXOAIINX B HEM U3MEHEHUI, YMEHHUS J1eJaTh O0OCHOBAHHBIE 3aKIIOYCHHS HA
OCHOBE HaY4HBIX (PAKTOB M IMEIOLINXCS TAHHBIX C I[EIIBIO MOIyUYEHUS JOCTOBEPHBIX
BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIONIb30BaTh XWMHUYECKUE 3HAHHS JUIS
perieHust Mpo0JieM B pealIbHBIX KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON 1€ TEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HEMPEephbIBHOMY O0Opa30BaHUIO H
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHUMHH B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHBIX cepax NpodeccuoHaIbHOMI

NEeATEIILHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO MpeaMeTa «XUMHs Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHBIC MOHITHS, OTPaKarOlIUe
IIEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeHU(UKYy METOJOB MO3HAHUS,
HCTIONIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTrusl, SIBICHHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCTIEAOBaHNE, HAOIIOCHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TI03HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJsTUBHBIE), o0ecreynBaoIme dbopmupoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JNEUCTBUS B MO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETyJSATHUBHBIMU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJIbHBIMH
JefiCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe AeiCTBUS:

CaMOCTOSITENIbHO  (OPMYyJMPOBATh W aKTyallM3UpOBaTh  MPoOIEMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENeNATh LEN JEATCIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

WCMOJIb30BaTh PU OCBOCHWM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHUM U yCTAHABIMBATH UX B3aWMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS JJIsl OOBSICHEHUS OTIAEIBHBIX (PAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIACCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pAaCCY>KIEHUs (MHIYKTUBHBIC, JI€TyKTUBHbBIC, 10
AHAJOrUM), BBIABISTH 3aKOHOMEPHOCTH U IPOTHUBOPEYUS B PACCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOCIIbHBIC MTPEACTABICHUS — XUMUYECKHMA
3HAK (CMMBOJI) 3JIEMEHTA, XUMUYECKast pOpMyJia, ypaBHEHNE XUMUYECKON pEeaKINH
— MpU PElICHUM Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJIETIbHBIE MPEICTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKuuii;

dbopMyIMpOBaThH 1IENIM U 33/1a4M UCCIEOBAHMS, UCIIOJIb30BaTh OCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOIPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
npolecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyJIUpOBaTh
000011IeHHS ¥ BBIBO/IbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YyJbTAaTOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMbBIT YYCHUUECKOW HCCIEOBATENIbCKOM W TPOEKTHOU
JeSITeIbHOCTH, IMIPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbBHOMY TIOUCKY
METOJOB pELIECHUs MPAKTUYECKUX 3a]ay, NPUMEHEHUIO Pa3IMYHBIX METOJI0B
MIO3HAHMSL.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX HHpopMmanuu (Hay4HO-
MOMyJIsipHAsl JIUTEepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IMOCOOMUS,
pecypcbl HTepHeTa), aHamM3upoBaTh UHPOPMAIIUIO PA3TUYHBIX BUIOB U (hopm
PEeICTaBIICHUS, KpUTHUECKHU OLIEHUBATH €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYUBOCT;



(dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOJABI MPHU TOUCKE U
otoope wuHMOpPMAIIUM, HEOOXOAUMOW JUIS BBINOJHEHUS YYCOHBIX 3aja4
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE ¢ XUMUYECKOM
UHpOpMaLMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKH U CUMBOJIBI, POpPMYJIbl, aO0peBUATYphl, HOMEHKIIATYPY;

UCTIONB30BaTh W MNPEOoOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHUBEPCAIbHBIMM KOMMYHHKATUBHBIMH /ICHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAllMEHl PEe3yNbTAaTOB IO3HABATEIHHOU JAESITEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBHITIOTHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUYECKONW padOThl MO0 HUCCIETOBAHUIO CBOWMCTB
M3y4aeMbIX BEILLIECTB, peaju3alui y4eOHOro MpoekTa u (GopMyaHpoBaTh BHIBOJIbI
Mo pe3yabTaTaM MPOBEAEHHBIX HCCIIENOBAaHUN MyTEM COTJIACOBAHUS IMO3UIIUN B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBHYIO
JesTeNIbHOCTh, OmNpeAenss e€ I1elu M 3aJayd, KOHTPOJUPOBaThH M IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOPUTM JEUCTBUIM TPHU
BBINIOJIHEHUM YYEOHBIX M UCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaumbOoJee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4ETOM TOJyYEeHHs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMOAaHaIn3a 1
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHbIE pe3ysbTaThl OCBOEHHsSI Kypca «OpraHuyeckas XuUMUS»
OTPaXKaKoT:

COPMUPOBAHHOCTh ~ MPEACTABIEHUH O XMMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHH B [IO3HAHWUHU SIBJIEHUH IPUPOIBHI,



B (OpPMHPOBAHWHM MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM /I pelieHus] MPaKTUYECKUX 3aJ1ad U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON cpee;

BJIAJICHUE  CUCTEMOW  XMMHMYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHUH BJIEMEHT, aToOM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKAS
CBs3b, CTPYKTypHasi (popmyna (pa3BEpHyYTass W COKpAIIEHHAS), MOJIb, MOJIIpHAs
Macca, MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKENeT, (YHKIMOHAIbHAS TPYIIa, paauKall,
U30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN PsIJl, TOMOJIOTH, YTIEBOAOPObI, KHCIOPO U
a30TCOJEpXKAIIME COCIWHEHHS, MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE COCAMHEHUS); TEOPUU M 3aKOHbl (TEOpUsl CTPOCHUS
opranuueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XMUMHUH; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXKalye B OCHOBE IOHUMAHHUS MPUYMHHOCTA U CHCTEMHOCTH XUMHUYECKUX
SBJICHUN, (PAKTOJIOTHUECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU H
0€30MMaCHOM HCMOJIb30BAHUM BaKHEHIIUX OPraHWYECKUX BEIIECTB B OBITY U
PaKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMU HCIOJIb30BATh XWMHUYECKYI0 CHUMBOJIMKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XUMUUYECKUX PEaKIUH,
U3rOTaBIIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB I WILTIOCTPAIlUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YyCTaHABIMBATh MPUHAMJIC)KHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB 10 HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAbl, KHUCIOPOA U a30TCOoJepKallue
COCMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaThb HMM Ha3BaHUS IO
cucrematniueckod HomeHkiarype (IUPAC), a Takxke NpUBOJIUTH TPUBHUAIIBHBIC
Ha3BaHUsI OTACIBHBIX OPraHUYECKUX BEUIECTB (ITUJICH, MPOMUJICH, alleTHUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (QeHos, (GopManbaerus, aneraibIeruj, MypaBbHHas
KHUCJIOTa, YKCYCHasi KUCII0Ta, OJICMHOBAsi KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK03a,
bpykTO3a, Kpaxmal, eJUTi0103a, TIUINH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCINHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. bytieposa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOSHUE, (pr3ndeckue
U XMUMHUYECKHME CBOMCTBA THUIIMYHBIX TMPEACTABUTENCH pa3IUYHBIX KIJIACCOB
OpraHUYeCcKUX BElIeCcTB (METaH, 3TaH, STUJICH, TPOIUIICH, alleTHIIeH, OyTaaueH-1,3,
MeTunOyTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, STWJICHIJIUKOJIb, TJIMIIEPUH, (DEHOII,
areTanbAeTH, MypaBbUHAS M YKCYCHAs! KUCJIOTHI, TIIFOK03a, KpaxMal, IeJUTI0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTFOCTPUPOBATH T'EHETUUYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKMX PEaKIUi C HCIOIb30BAHUEM
CTPYKTYPHBIX (HhOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CBIpbs (HE(DTh, MPUPOAHBIN T'a3, YTroJb), CIIOCOOBI UX MEPEPaOOTKH U MPAKTUIECKOE
MIPUMEHEHUE TPOYKTOB NEPEepadOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYCCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIMIECTBA WJIM IMPOIYKTa
PEaKIMK 10 U3BECTHBIM Macce, 00BEMY, KOJTMIECTBY OJTHOTO M3 HCXOAHBIX BEIICCTB
WIH MIPOJAYKTOB PEAKIINN);

chOpPMHPOBAHHOCTh YMEHHUI BJAJIETh CUCTEMON 3HAaHUW 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIIOJIB3yEMbIX B XUMHH TPU U3YYCHHUH BEIIECCTB U
XUMUYCCKUX SBJIICHUNA (HaOII0ICeHNEe, M3MEPEHUE, SKCTICPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHUS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKON
MOCyIol U J1abopaTOpHBIM O0OpPYAOBAaHHMEM, a TaKXe IMpaBWiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IUTAHMUPOBATh W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TTPEBPAIICHHSI OPTAHMYECKUX BEIIECTB MPU HarpeBaHWH, TIOJTyICHHE
ATUJICHA U U3YYCHHE €TO CBOMCTB, KAUECTBCHHBIC PEAKITUH OPTAaHUICCKUX BEIICCTB,
JieHaTypalys 0CIKOB MPU HATPEBAHUY, [IBETHBIE PEAKIIMH OCIIKOB) B COOTBETCTBHUH
C TMpaBWIaMH TEXHUKHA O€30MaCHOCTH TpH OOpaIeHWu C BEIIECTBAMH U
Ja00paTOpHBIM  00OpYJAOBaHUEM, MPEJCTABIISIThH PE3YNbTaThl  XMUMHUYECKOTO
dKCIIEpUMEHTa B (OpME 3aluCH YPaBHECHUH COOTBETCTBYIOIIMX pEaKIUH U
(bopMyIHpPOBaTH BHIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUUYECKYIO
uH(oOpMaIMIo, TOMYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMM  COONIOAATh  MpaBUJia  DKOJOTHYECKHU
1IeJ1eCO00pa3HOro TMOBeJeHUs B OBITY M TPYIOBOM JE€ATEITLHOCTH B LEIAX
COXpaHEHUsSI CBOETO 3JI0POBBS M OKPYXKAIOMIEH TPHUPOAHOU Cpeabl, OCO3HABATh



OMAaCHOCTh BO3JICMCTBUSI HAa >KHUBBIE OPraHU3MBI OMPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMUMAsi cMbici mokasarens [IJIK, moscHiITh Ha mpuMepax CrocoObl
YMEHBIICHUS W TMPEJOTBPAIlCHUs] HUX BPEAHOrO BO3JACUCTBUS HA OpraHu3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB H
XUMUYCCKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIMX OOYy4YaroIIMUXCA: YMEHHE HCIONIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHUS Kypca «OOIas W HeopraHudecKas
XUMHUSD» OTPaXkKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIA XMMHUH B TIO3HAHUHU SABJICHUN IIPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€ (DPYHKIIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUYECKHU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM CpeIE;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKHMX  3HAHWK, KOTOpas  BKJIKOYAET:
OCHOBOTIIOJIATAONINE TOHATHSA (XHUMUYCCKUN DJIEMEHT, aToM, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAsI, METaJUTMYeCKasi, BOAOPOAHAs), KpUCTA/NINUECKasl pelIéTka,
TUNBl ~ XUMHUYECKUX  pEaKIUi, PACTBOP, IJIEKTPOJMUTHI, HEDIJICKTPOJIHUTHI,
BJICKTPOJUTUYECKAS JIUCCOLMAIIUSA, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKOW peaKIMu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUH U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [l. WM. Menpgeneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHCHUSA U MPEBPALLCHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUIN S3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHWS NPUYMHHOCTU W
CUCTEeMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJIy4eHHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIC TMPU3HAKU TOHATHM,
YCTaHABIIMBATh MX B3aMMOCBSI3b, UCIOJb30BATH COOTBETCTBYIONIUE MOHATUS MPU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MMPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBiieHus: (HOpMyJT BEIIECTB W  YPaBHCHUH  XUMHUUYECKUX  PEaKIIHi,



cucteMatnyeckyro HomeHkaaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbI Tra3, YIJIEKUCIBbIA Ta3, aMMHaK, raméHas
U3BECTb, HETAUIEHAs! U3BECTh, IUTHEBAs COJA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUIN ONPEIEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBA3M (KOBaJIEHTHAs, MOHHAS, METAJUINYECKasi, BOJOPOJHASI) B COETMHEHMSIX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEUIECTBa (aTOMHAs, MOJEKYJSpHas,
MOHHAas, METAJUIMUECKasA), XapaKTep Cpelbl B BOJHBIX PacTBOPAX HEOPraHUYECKUX
COCJIMHCHM;

c(OpMUPOBAHHOCTH YMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEUIECTB 10 MX COCTaBy K OIpPEAEEHHOMY KIaccy/Tpymie
COEIMHEHHH (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCU/bI, OCHOBaHUS,
KHCJIOThI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKphIBaTh CMBICI MEPUOJIMYECKOro 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ilepmoandeckor CHCTEMBI
xuMudeckux snemeHtoB [I. M. MenzaeneeBa, WMCHONb3ysl MOHATUS «s-, P-, d-
AJIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHI», OOBSICHITh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COCAMHEHHUH MO IMEepUotaM U
rpynmnam Ilepuoanueckoi cuctemsl XuMuaeckux anemMeHToB [l. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3UM MEXKIYy HEOPraHWYECKHMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUHUPOBATH XMMHUYECKUE PEAKLUU IO
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BEUIECTB, TEILIOBOMY
ahdexTy peaknuu, M3MEHCHHUIO CTETICHEW OKHCICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IUuHbIX
THUIIOB, MOJHbIE U COKPAUIEHHBIE YPABHEHUS PEaKluii MOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA,;

C(OPMUPOBAHHOCTH YMEHUH TPOBOAUTH pEaKUUH, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTaB pPAa3JWYHBIX HEOPTraHWYECKHUX BEIIECTB, pPACIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PacTBOpPaX HEOPTaHUYECKHUX
BELICCTB;



cOPMUPOBAHHOCTh YMEHHI  PAacKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OajiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pEeaKIMK OT Pa3IU4HbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [latensbe);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JIeXKalMe B OCHOBE MPOMBIIUICHHOTO TMOJYYEHHS] CEpHOM KHUCJIOThI, aMMHUakKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOLIMX HAyYHBIX MNPUHIHUIAX WU
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUKCICHUS C HCIOJIb30BAaHUEM
MIOHATHS «MacCOBasi 107151 BEIIECTBA B pACTBOPE», OO BEMHBIX OTHOIICHU Ta30B NPU
XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, IPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MocyIol U J1abopaTOpHBIM O0OpPYAOBaHHMEM, a TaKXE IMpaBWiia OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHINOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUW TUJIAHUPOBATh W  BBIMOJHATH XUMUYECKUN
AKCIEPUMEHT (Pa3JIoKEHUE TMEPOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaJiM3aTopa,
OMpEeNEeNeHUEe Cpellbl PacTBOPOB BELIECTB C IOMOIIbI  YHUBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKInu,
peakiMu UOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMu Ha Ccyib(dar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a1ad IO
TeMam «Metauby U «HeMetabl») B COOTBETCTBUM C MpaBWIaMU TEXHUKU
0€30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
MPEACTABNIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3arucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKITUN 1 (POPMYITHPOBATH BHIBOIBI HA OCHOBE 3TUX
pE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATH XHUMHYECKYIO
uH(OpMaIMIO, TONYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOU
KOMMYHUKaIu, MTHTepHET U JpYyTux);

chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKU
I[EJIECO00PA3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOAHOM Cpelbl, 0CO3HABATh
OMAaCHOCTb BO3/ICUCTBUS Ha KUBbIE OPTaHU3MbI ONPE/IETEHHBIX BELIECTB, TOHUMAs



cmbicn mokaszarens [I/IK, moscHATh Ha mnpuMepax CHOCOOBI YMEHBIIECHUS H
[IPEIOTBPAIICHNS UX BPEJHOTO BO3JACHCTBUS Ha OPraHU3M YEJI0BEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
MIPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIIETBIX M CJIa0OBUAALIMX OOYyYaroIUXCs: YMEHHE MCIOIb30BaTh
penbedHo-ToueuHyo cucteMy obo3HaueHuil JI. bpaiins g 3anucu XUMHUYECKUX

dbopmy.
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Ha3BaHUS OPTaHUYECKHUX BEIECTB
AJIKaHBI: COCTaB ¥ CTPOCHHE
4 . p ’ 1 https://resh.edu.ru
TOMOJIOTUYECKHUH PsiJT
MertaH 1 3TaH — MPOCTEUIIIHNE
5 P 1 https://resh.edu.ru
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTAaB M CTPOEHUE, CBOWCTBA 1 https://resh.edu.ru
DTWJIEH U TPONUJIEH — MPOCTEUIIIHE
7 p P 1 https://resh.edu.ru
MPEACTAaBUTENM AJIKEHOB
ITpaxtrueckas padora Ne 1. «IlomyueHue
8 p P . y 1 1 https://resh.edu.ru
ATUJICHA ¥ HU3YUYCHHUE €TO CBOMCTBY
Anxamuensl. byragnen-1,3 u
9 MetunoyraaueH-1,3. [Momyyenue 1 https://resh.edu.ru
CUHTETUYECKOT 0 KayuyyKa ¥ PE3UHBI




AJIKMHBIL: COCTaB U OCOOEHHOCTH
CTPOCHHUA, TOMOJIOTHYECKHUI psAa.

https://resh.edu.ru

10 AlneTusieH — MpOoCTEUIIHMA
IIPEICTaBUTEND AJIKUHOB

11 Brrunciienus mo ypaBHEHUIO XUMUYECKOM https://resh.edu.ru
peaxkuu

12 Apensr: 6eH3011 1 TOITyo1. TOKCHYHOCTD https://resh.edu.ru
apeHoB

13 I'eneTnyeckas CBsI3b yIrieBOJOPOAOB, https://resh.edu.ru
MIPUHAUISKAIIUX K PA3IMYHBIM KJIacCaM
[IpupoiHbIE NCTOUHHUKH YTIEBOJOPOAOB: https://resh.edu.ru

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3pl, HeTh U MPOIYKTHI €€ mepepaboTKu
IIpupoaHbIE HCTOYHHUKU YTIEBOLOPOAOB: https://resh.edu.ru

15 NIPUPOJIHBIN ra3 U MOMyTHbIE HETAHBIE
rassl, He()Th M IPOAYKTHI €€ epepaboTKu

16 KonTponbhas padota no pasaeny https://resh.edu.ru
«YTneBogopoabh»

17 [IpenenbHbIE OMHOATOMHBIE CITUPTHI: https://resh.edu.ru
MeTaHoJ U 3TaHoi. BogoponHas cBs3b

18 MHOroaroMHble COUPTHI: STHJICHIJIMKOJIb https://resh.edu.ru
U TIULEPUH

19 @deHoII: CTpOeHHE MOJIEKYJIbI, (PU3UYEeCcKHe https://resh.edu.ru
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaerunpl: popMagbIeru u https://resh.edu.ru
areTanbaerug. AneTon

21 OHOOCHOBHBIE IpeIebHbIE KAPOOHOBBIE https://resh.edu.ru

KHCJIOTBI: MypaBbUHAA U YKCYCHas




[TpakTuyeckas padota Ne 2. «CBoicTBa

https://resh.edu.ru

22
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas ¥ OJICMHOBAsI KUCJIOTHI, KaK https://resh.edu.ru
23 MPEJCTaBUTEININ BBICIIMX KapOOHOBBIX
KHCJIOT
24 Mbl1a Kak coJin BBICHIMX KapOOHOBBIX https://resh.edu.ru
KHCIIOT, UX MOIOIIIee JeiicTBHE
CrnosxHbie 3UPHI KaK MPOU3BOJIHEIC https://resh.edu.ru
25 KapOOHOBBIX KMCIIOT. [ UAPOIIN3 CIIOKHBIX
a¢upoB
26 Kupbl: TupOIN3, NPUMEHEHHE, https://resh.edu.ru
OMoJIOTNYecKast POJIb KUPOB
VYrneBojbl: cOCTaB, KJIaCCU(pUKAIIHSL. https://resh.edu.ru
27 Baxnerime npeacTaBUTEINHN: TIIHOKO03a,
¢bpykTo3a, caxaposa
28 Kpaxmai u nemntono3a Kak IpupOIHbIE https://resh.edu.ru
MOJIUMEPHI
Kontposnbnas pabora 1o pasneny https://resh.edu.ru
29 «Kucnopoaconepxaiune opraHu4ecKue
COEIMHEHUS
30 AMUJHBI: METUJIAMWH W aHWITAH hitps://resh.edu.ru
AMUHOKHCIIOTHI KaK aM(pOTEepHbIE https://resh.edu.ru
31 OpPraHMYECKNUE COETUHEHUS, UX
ouonornyeckoe 3uauenue. Ilentuant
32 benku kak npupoaHbie https://resh.edu.ru

BBICOKOMOJICKYJIAPHBIC COCIUHCHUA




OCHOBHBIC TOHATHS XUMHH

https://resh.edu.ru

33 BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI L
OCHOBHEBIE METOJbI CHHTE3A https://resh.edu.ru
34 BBICOKOMOJICKYJIIPHBIX COSTUHECHUMN. 1
[Inactmaccel, KaydyKkH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 31

I[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero
padoThI

KouTpoJsbHbIe

IIpakTuyeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHbIE
undposbie
o0pa3oBartejibHbIE

pecypchbl

XUMHAYECKUH JI€EMEHT. ATOM.
DneKTpoHHask KOHPUTypalus aTOMOB

https://resh.edu.ru

Ilepunonuueckuii 3akoH u [leprnoanyeckas
cHCTeMa XMMHYEeCKHUX dnemMeHToB /. 1.
MenzeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS aTOMOB

https://resh.edu.ru

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKUX HJIEMEHTOB U UX COCTMHEHHI
10 TpyHnam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumuyeckux aneMeHToB J[.1. Meneneena
B Pa3BUTHH HAYKU

https://resh.edu.ru

CrpoeHne BemecTBa. XMMHYECKasl CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsA3U. BoopoaHas cBs3b

https://resh.edu.ru

BajieHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUS

https://resh.edu.ru

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJTOUIHBIE PACTBOPBI.
MaccoBas 101 BelllecTBa B pacTBOPE

https://resh.edu.ru




Krnaccudukanus u HoMmeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
['eneTnyeckast CBA3b HEOPTAHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

https://resh.edu.ru

Knaccugukanus XuMH4ecKux peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHUS SJHEPIUH IIPU
XUMHUYECKHUX PeaKLUIX

https://resh.edu.ru

Ckopoctb peakuuu. OOpaTuMbIe peaKIuu.
XHUMHUYECKOE PAaBHOBECHE

https://resh.edu.ru

10

[TpakTrueckas padota Ne 1. «BnusiHue
Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

https://resh.edu.ru

11

DIIEKTPONUTHIECKAS TUCCOIHAIIUSL.
[Tousitie 0 BogopoHOM mokaszatene (PH)
pactBopa. Peakiiu HOHHOTO 0OOMEHa.
I'uaposus opraHMyecKux U
HEOPraHWYECKUX BEIIECTB

https://resh.edu.ru

12

OKHUCITATEITEHO-BOCCTAHOBHUTEITBHBIC
peaknuu. [ToHsATHE 00 37IEKTpOIU3E
pacIuIaBoOB ¥ PaCTBOPOB COJICH

https://resh.edu.ru

13

KontposnbHas pabora 1o pasneny
«Teopernueckre OCHOBBI XUMUM

https://resh.edu.ru

14

MerTabl, BX MOJI0KEHUE B
[Teproanaeckoit cucTeMe XMMHYECKUX
anemeHToB /1. I. Menaeneena u
0COOCHHOCTH cTpoeHus aToMOB. O0rue
(hU3MYECKre CBOMCTBA METAIIJIOB

https://resh.edu.ru




15

CrnnaBel METAUIOB. DJIEKTPOXUMHUYECKHUM
P HANIPSKEHHU METaJIOB

https://resh.edu.ru

16

XUMHYECKHE CBOMCTBA Ba)KHEHUIIINX
METaJUIOB (HATPUH, KaJaul, KaJabluH,
MarHui, a;lFOMUHUIN ) U KX COCTMHECHUN

https://resh.edu.ru

17

XUMHUYECKUE CBOMCTBA XpPOMa, MEAU U UX
COEINMHEHUN

https://resh.edu.ru

18

XnMH4yecKre CBOMCTBA IIMHKA, JKeje3a U UX
COEIMHEHUN

https://resh.edu.ru

19

[IpakTuueckas padora Ne 2. "Pemienue
AKCIIEPUMEHTAIbHBIX 3a7a4 10 TeEME
«Mertamib»"

https://resh.edu.ru

20

HeMeTaJIJIBI, UX IIOJIOXKCHUC B
[Tepuoanueckoit cucTeME XUMUYECKHX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

https://resh.edu.ru

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AmIoTpOonus HEMETaJUIOB (Ha IPUMEPE
KHUCJIOpoJia, cepbl, hocdopa U yriaeposaa)

https://resh.edu.ru

22

XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U
HUX COeIUHEHNN

https://resh.edu.ru

23

XUMHYECKHE CBOKCTBA a30Ta, pocodpa u
HX COEIUHEHUI

https://resh.edu.ru

24

XUMHUYECKUE CBOMCTBA yIIIEpoaa, KpEMHUS
U UX COeJUHEHUU

https://resh.edu.ru

25

[IpuMeHeHne BaxKHEHIITMX HEMETAJUIOB U UX
COEIMHEHUN

https://resh.edu.ru




26

O06001IeHrEe U cucTeMaTH3alUs 3HAHUN 110
teMme «Hemeramner». BerauciaeHus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui U
TEPMOXUMHYECKHUE PACUETHI

https://resh.edu.ru

27

[IpakTrueckas padora Ne 3. «Pemienne
IKCIIEPUMEHTAIBHBIX 33724 10 TeMe
"Hemetammsr"»

https://resh.edu.ru

28

KoHntposbHas pabora 1o remMam
«Metamiey n «Hemeramie)

https://resh.edu.ru

29

Heopranuueckue u opranundeckue
kucnotel. Heopranmueckue u
OpraHUYeCcKUue OCHOBAHUS

https://resh.edu.ru

30

AMdoTepHble HEOpraHUUECKUe U
opraHu4eckue coequHenus. [ eneTnyeckas
CBSA3b HEOPTraHWYECKHUX U OPraHU4YECKUX
BEIIECTB

https://resh.edu.ru

31

Pone xumMuu B o0ecIieueHun
JKOJIOTHYECKOW, JHEPTETUYECKON U
MUIIeBON 0€30M1aCHOCTH, Pa3BUTHUHU
MEIUITNHEI

https://resh.edu.ru

32

[IpencraBnenus o0 0OIKX HAYYHBIX
MPUHIUIAX TPOMBIIIICHHOTO TOJTY4YEeHUS
BaXHEUIIINX BELIECTB

https://resh.edu.ru

33

Yenosek B MHPEC BCHICCTB U MaTCPUAJIOB

https://resh.edu.ru

34

XHMHS U 310POBBE YEIOBEKA

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 knace IN'abpuensu O.C., Octpoymo WN.I'., CnagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3natensctBo «IIpocBerienue)»
Xumus, 11 knace/ I'abpuensta O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIIMOHEpHOE 00IIECTBO
«U3natensctBo «IIpocBerienue)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH

https://resh.edu.ru
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