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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma 1o yueOHOMY NMPEAMETY « XUMUS» COCTaBJICHA B TTOJHOM
COOTBETCTBHH C:

— @epnepanbHONl  00pa3oBaTENbHONM  MPOrpaMMON  CpEIHEro  OOIIero
oOpa3oBaHMsI, YTBEPKACHHON NpHUKa3oM MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoii ®enepanmu ot 18.05.2023 No 371 "OO6 yTBepkIeHUU
dbenepasibHOM  00pa3oBaTENbHOM  MPOrpaMMbl  CPEIHEr0  OOIIero
oOpa3oBanus" (¢ M3MEHEHUSIMH, BHECEHHBIMHU MpUKa3oM MUHHCTEpPCTBA
npocselieHust Poccuiickoit @enepanuu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, ot 09.10.2024 Ne 704).

[Iporpamma 1O XUMHUM Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanun», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOM 00pa30BaTENbHON NPOrpaMMbl CpeJHEro oOuiero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DenepaibHOM  TOCYJIapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konnenuuu npenogaBanus yueoOHOTo
npeaMeTa «XuMHUs» B 00pa3oBaTellbHbIX opranuzanusix Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crpareruu pa3sutus Bocnutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
rona» (Pacnopsixenne IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINpPEIEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00yUYaIOIIMUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBICHHOCTU LIEJIEH,
COJEpKaHus, pe3ylbTaToB OOydeHUs U TpeOOBaHM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpUIAIOIIMM 3TalloOM peajlu3aluy  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHYECKOro oOOpa3oBaHMs. OTH LEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
U TpUpOAHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaromIMXCS Ha
YPOBHE CpETHEro O0IIeTo 00pa30BaHus CPEACTBAMU YICOHOTO IPEeIMETa « XUMHUS,
COZIEp’)KaHHE M TOCTPOCHHE KOTOPOrO OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
y4€ToM cCreuuPUKd HayKd XUMUU, €€ 3HA4YeHHUs] B MO3HAHWUU MPUPOJLI U B



MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOIIMX IEeH W MPUHITUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHEro  OOILEero
oOpazoBanus B Poccuiickoit deneparun.

XUMHS KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio pojib B
COBPEMEHHOW IUBUJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIAJl B JOPMHUPOBAHNE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKAa, KOTOpOoe (POPMUPYETCS] B XMMHUHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYS ¢ APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJIoro uwieHa oOmiectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
r100aNbHBIX TPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBO,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cootBercTBUM ¢ OOIMMM UEISMU W TMPUHIMIAMU CPEIHETO OOIIEro
oOpa3oBanus cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YCHUS1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
o0pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeaMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypCchl —
«Oprannyeckas xumus» u «OOmas W HeOpraHWYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPHIX SIBIIIIOTCS OCHOBBI 0A30BOM HAYKH: CHUCTEMa
3HAHUU M0 HEOPTaHUYECKOMW XUMHUHU (C BKIIOUCHUEM 3HAHWUU U3 OOIIeH XUMUHU) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTa oOecreuynBaeT BO3MOXKHOCTH PAacCCMOTPEHHS BCETO MHOT000pas3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUM XUMHUH.

Ctpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHW4YecKass XUMHS» CcPOpMHpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOIXO0/a K U3YYCHHIO Yy4eOHOro Marepuaia u 0O0yCIOBJICHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OpPraHMYECKOM XHUMHH BEIIECTBA
paccMaTpUBAaKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHU CTPOEHHUSI OpPraHUYECKHUX
COCAMHEHUN, a TAaKXKE HAa YPOBHE CTEPEOXHMMHUYECKMX H IJIEKTPOHHBIX
MIPEICTABIICHUI O CTPOSHUH BerecTB. CBeneHus 00 M3ydyaeMbIX B Kypce BEIIecTBax
JAIOTCS B PAa3BUTUU — OT YTJIEBOJOPOAOB JO CIIOKHBIX OHMOJIOTHYECKH aKTHBHBIX
coeluHeHUd. B Kypce  OpraHM4eckoM  XHMHUHM  [OJYy4YalT  pPa3BUTHE



chOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs TEPBOHAYATLHBIC
MPECTaBICHUS O XUMUYECKOMN CBsI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT X CTPOCHHMSI, 0 XUMUYECKOU PEAKITHH.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeameTre «XuMmus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3yYECHHBIH Ha YpPOBHE OCHOBHOrO OOLIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJIOTMUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUS» OOYyYarONIMMCSl TMPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOJO0JIOTHYECKUX TO3UIUH,
riy0Xe TMOHSATh MCTOPUYECKOE HW3MEHEHHE (YHKIUI 3STOro 3akoHa — OT
00o001maroIIel 10 0OBICHAIOIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHHH, & TAK)KE O XMMHUECKHUX PEaKUUSAX, UX CYLIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs tonoHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamMu
COZIEpKaHMs, UMEIOIIUMHU KYyJIbTYPOJIOTUYECKUN W NPUKIATHOM XapakTep. OTH
3HaHUS CHOCOOCTBYIOT TMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
pacKpbIBaIOT €€ POJb B MO3HABATEIHLHON U MPAKTHUECKOH JESITeTbHOCTH YeIIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y MPAKTUYECKUX MPUIOKEHNN XUMHUHU, IOMOTaOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBS3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh HH(POPMAIIUIO U TPUMEHSITH €€ JJIs TOTOTHEH WS 3SHAHHH,
pelleHus] MHTEJUIEKTYa IbHbIX U SKCIIEPUMEHTAIbHBIX HCCIIeI0BATENIbCKUX 3a/a4. B
LEJIOM COJiepKaHue Y4eOHOro mpeameTa «XUMUsS» JTaHHOTO YPOBHS H3Y4YEHHs
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y O0YUYaIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHuA (QUIOCOPCKUX WACH, TaKkWX KakK: MaTepuaibHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, T03HABAEMOCTh TPUPOIHBIX SIBICHUHN TyTEM SKCIIEpUMEHTA
U pelIeHHs NPOTHUBOPEUYHM MeEXAy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
MPEINOCHUTKAMHU, OCO3HAHHUE POJIM XUMUU B PEIICHUU DKOJOTHYECKUX MpodIeM, a
TakKe MpodieM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TEXHOJIOTUM U MAaTepPHUaJIOB.

B mmaHe pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COLMAIM3ALUAU
oOy4aroluxcs MPUHATBIE NMPOTpaMMON MO XMMHUU TOAXOMAbI K OINpPEACSICHUIO
COIAEp)KaHUSI W TIOCTPOSHHUS TpEeAMETa MpeayCMaTpuBarOT (HopMHpOBaHHE
YHUBEPCAIbHBIX YUYEOHBIX ACHUCTBUH, UMEIOIUX 0a30BO€ 3HAUCHUE JUISl PA3IMYHBIX
BUJIOB JICITEIILHOCTU: pEIIeHUs TpoOieM, TOWCKa, aHaimm3a W O00pabOTKH
uHbOpMalluK, HEOOXOJUMBIX Ui NPUOOPETEHHsI OMbITa MPAKTUYECKOW U
UCCIIEIOBATENLCKON AESITeNbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.



B mnpaktuke mnpemnogaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsI, TaK U HA YPOBHE CPEIHET0 OOIIET0 00pa30BaHUs, IPH ONPEACICHUH
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LN W3Y4YeHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAULIMOHHO MpuU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIBHOCTH 4YeJIOBEKa U KAaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKHM 3PEHUSl TAKOM MOJAXOJ K ONPENENCHUIO LEeNed U3y4eHHS
IIpeAMETA SABJISIETCS BIOJIHE OIPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pPEHUSA TJIABHBIMU LEIAMU W3Y4YEHHS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisIIOTCSA:

e (opMupoBaHME CHCTEMBl XHMHYECKHX 3HAHMH Kak BakHeHIen
COCTABISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIC MOHATHUS, (PyH/IaMEHTAJIbHbIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W MOHUMAHHUE CYIIHOCTH JTOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX
pPa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIECTB U XUMUUYECKHUX PEaAKIINil, HEOOXOIMMBIX JIJIsl MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCA B MHPE BEUIECTB M XUMUYECKUX SIBIICHHI, UMEIOIIUX
MECTO B IPUPOAE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HH;

e Pa3BUTHE YMEHUU U CIIOCOOOB JEATEIbHOCTU, CBI3AHHBIX C HAOIIOICHUEM U
OOBSCHEHUEM XHUMHUYECKOTO DJKCIEPUMEHTAa, COOJIOJEHUEM IPaBUI
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsany ¢ atuMm, coaepkaTenbHas XapaKTepUCTHKA LIeJIed U 3a7a4 U3YUYEHUs
npeaMeTa B MporpaMme Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMM TIPUOPUTETAMU B CUCTEME cpeAHero oodimiero odpa3zoBaHusa. CerogHs B
MIPETOIaBaHUH XUMUU B OOJIBITIEH CTETICHH OTAAETCS MPENOUTEHNE TPAKTUIECKOM
KOMITIOHEHTE cojepKaHusi OOy4eHHsS, OPUEHTUPOBAHHOW HA TMOJTOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTe/IbHOM OpTraHU3alliK, BIaACIONIEr0 HEe HabopoM
3HaHUM, a (QYHKIMOHAJIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU W yMEHUSIMU
AKTUBHOTO MOJYYCHUS 3HAHUW U MPUMEHEHHUS UX B pEIbHOM KU3HU JIJIs1 PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi31 ¢ 3TUM NpH U3YyYEHHUH NTPEeaMETa «XUMHUSD JOMUHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAaKUE LIETHU U 33J]a4H, KaK:

ajanTamnys 00y4arolMXcsl K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOILETOCS MHUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;



dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETCHIINI), UMEIOIIMX YHHBEPCAaJbHOE 3HAYEHUE MJIsi Pa3IMYHBIX BHUIOB
JESTEIbHOCTH: PELIEeHUs Mpo0sieM, MOUCKa, aHanu3a U o0paboTku uHpopmamu,
HEOOXOUMBIX AJIs1 IPUOOPETEHNUS OIbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B IO3HAHUM XUMHH, a TaKXKe Uil OLEHKH C MO3ULUI HKOJIOTMYECKOM
0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKUX MTPOIIECCOB HA OPTaHU3M
YesioBeKa U NPUPOAHYIO Cpeay;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHUU B COOTBETCTBHUHM C KMU3HEHHBIMU NOTPEOHOCTSIMU, HCIIOIb30BaTh
COBpeMEeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTUH I TMOMCKA W aHaliu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(GopMupOBaHKE U Pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IJIAHUPOBAHUH W TPOBEACHUH XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICEHHOCTU XUMHUH, €€ BAXKHOM pONM B pEHICHWU TJI00aNbHBIX MNpoOIeM
paloHaIbHOIO MPUPOIONOIB30BaHUS, TIOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 37I0POBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX pEUICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.

B yue6HOM mnnaHe cpeaHero ooOuero oOpa3oBaHMs TMpeAMET «XUMUS»
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON obsacTi «EcTecTBeHHO-HAYYHbIE
IPEIMETHD.

PabGouass mporpamMma mo y4eOHOMY MNpeaMeTry «XuMus» QopMHUPYyeTCs C
ydyetoM paboueil mporpammbl BocnutaHus MBOY COII Ne22. Dra paborta
OCYILIECTBIISIETCS B CIEAYIOMUX Gopmax:

— TloOyxneHue oOywaromuxcsi coOJI0/IaTh HAa YPOKE OOLIECHPHUHSTHIC
HOPMBI ~ TIOBEJIEHHUS,  MpaBWia  OOIIEHHS  CO  CTapUIMMHU
(memarornyecKuMu pabOTHUKAMH) M CBEPCTHUKAMH (00yJarOIIIMUCS),
MPUHIUIBI Y4€OHON AUCIUIUIMHBI U CAMOOPTaHU3AIUH.

— [lpuBneuenue BHUMaHUS OOYYAIOIIUXCS K IEHHOCTHOMY aCIEKTY
M3y4aeMbIX HA YpOKax MpPeIMETOB, IBIICHUN, COOBITHH uepes:

— JEMOHCTpalMI0 OO0YyYaroluMcsi TMPUMEPOB OTBETCTBEHHOTO,
IPKIAHCKOTO TOBEJCHUS, MPOSBICHUS YETOBEKOIIOO0Us U
100pOCepIeIHOCTH;



— oOparieHne BHUMaHUS Ha SIPKUX JesiTeNiel HayKH, CBSI3aHHBIX C
M3y4yaeMbIMU B TAHHBII MOMEHT TEMaMHM, Ha TOT BKJIaJl, KOTOPBIA
OHM BHECJIM B Pa3BUTHE HAIllEH CTpaHbl U MHUPA, HA JOCTOWHBIC
MO/IpaXkaHusl IPUMEPDI UX JKU3HU, HA MOTUBBI UX MOCTYIIKOB;

— HWCIIOJIb30BaHME Ha YpOKax HH(opManuu, 3aTparuBarouiei
Ba)KHBIE COLIMATIbHBIE, HDABCTBEHHBIE, STUYECKHE BOIIPOCHI.
Hcnonb3oBaHne  BOCHUTATENBHBIX  BO3MOXKHOCTEH  COJEp KAHMS
ydeOHOTO mpeaMeTa st GopMUpoBaHUS Y 00YUAIONMIUXCST POCCUHCKUAX
TPAAUIMOHHBIX  JYXOBHO-HPAaBCTBEHHBIX U  COLHMOKYJIHTYPHBIX
LEHHOCTE Yepe3 MmoJ00p COOTBETCTBYIOLIMX TEKCTOB ISl YTEHUS,

npoOJIEMHBIX CUTYyaluH 1711 00CYKIEHUS B Ki1acce.

NuunuupoBanue OOCYXXJIC€HHMH, BBICKa3bIBAHUM CBOETO MHEHWUS,
BBIPAOOTKU CBOETO JIMYHOCTHOT'O OTHOIICHUSI K U3Y4aeMbIM COOBITHSIM,
ABJICHUSIM, JULAM, MPOU3BEACHUSM XYJI0KECTBEHHOUN JIUTEpATyphbl U
UCKYCCTBA.

BxiroyeHne B ypOK MIPOBBIX IPOLEAYP, KOTOPBIE IOMOTAIOT
NOJAJIep)KaTh MOTHBAIMIO OOYYalOIIMXCS K TMOJIYYEHUIO 3HAHUMH,
HaJa)XKMBAaHUIO MO3UTHUBHBIX MEKIJIMYHOCTHBIX OTHOILIEHUW B KJIACCE,
MOMOTAaIOT YCTAaHOBJICHUIO JOOpOKEIaTeIbHOW aTMoc(hephl BO BpeMs
ypoKa.

[Ipumenenne Ha  ypoKe  HMHTEPAaKTHUBHbIX  (opM  paboThI,
CTUMYJIMPYIOIINX MMO3HABATEIIbHYI0 MOTHUBAIINIO O0YJArOIITXCS.
[Ipumenenue rpymnmnoBod padoThl WM PabOThl B Mapax, KOTOpHIE
CIIOCOOCTBYIOT ~ pa3BUTHIO  HABBIKOB  KOMAaHAHOW  pabOTBl H
B3aMMOJIEUCTBHIO C IPYTUMH 00YYaIOIIUMHUCS.

Br16op 1 ucnosib3oBaHuE Ha YPOKax METOJIOB, METOJIUK, TEXHOJIOTHA,
OKa3bIBAIOIIMX BOCIMTATENIbHOE BO3JCUCTBME Ha JIMYHOCTh B
COOTBETCTBHM C BOCHUTATEIbHBIM HJ€aJOM, IENbI0 U 3aJa4amMu
BOCIIMTAHUSI.

WuuuuvpoBanue M TMOJAEpPKKA MCCIEIOBATEIbCKON JEATEeIbHOCTH
IIKOJIPHUKOB B (JopMe  BKJIIOYEHUS B  YPOK  Pa3IUYHBIX
UCCJIEI0BATENbCKUX 3aJlaHUi, YTO Ja€T BO3MOXKHOCTh OOYYaIOIIMMCS
NPUOOPECTH HABBIKM CAMOCTOSITEIBHOTO PEHICHUS] TEOPETHYECKOM
npoOemMbl, TeHEpUpPOBaHUA U OQGOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOXUTEIHHOTO  OTHOIIEHUS K UYXKUM HUACSIM, MyOJIWYHOTO
BBICTYIUUICHUS, apTYMEHTUPOBAHUS M OTCTaWBaHUS CBOEH TOUKH 3PEHUSL.
VYcTaHOBIEHUE  YBAXKHUTENBHBIX, JOBEPUTENbHBIX, He()OpMaIbHBIX
OTHOUIEHUI MEXIy Y4YHUTEJIEM M YYEHHKaMH, CO3/JaHHE Ha YpOKax
AMOIIMOHANIEHO-KOM(MOPTHOM CpEeJIbl.



OOmiee 4YHMCIO YacoOB, OTBENEHHBIX JUISI HM3y4eHHUS Yy4eOHOro mpeameTa
«Xumus» cornacHo yyeoHomy miany B MbBOY COII Ne22, cocraBisier 68 yacos:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXAHUME YYEBHOI'O IPEJIMETA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 1I0J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, u30Mepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs BEIIECTB M HUX IIPEBpALICHUIL:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TMPEBPALLEHUIO OPraHUYECKHX BEIIECTB IPU
HarpeBaHuu (1iaBjieHue, oOyriIuBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMUA psAA. MeraH u sTaH —
POCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIlleHUsT M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, MOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psii. DTUJIEH U MPOMUIIEH —
NPOCTEUIINE TPECTABUTENN QJIKEHOB: (PU3MUECKHME MU XUMHUYECKHE CBOMICTBa
(peakMu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMH, OKHCICHHA W
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u MmertwiOytagueH-1,3: cTpoeHHe, BaKHEUIIHE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— TMPOCTEHIINNA TpEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHUE, (U3HYECKHE WU
XUMUYECKHE CBOMCTBA (peaklMM THMAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATALIUY,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (pU3NYECKME U XMMHMUYECKHUE CBOWMCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoicmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOJAMM, NMPUHAIECKAIMMA K Pa3THYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii Tra3 W NONMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnaenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATaTUTUYECKU), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEUIECTB M HX MPEBpaIlCHUM:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB U raJOr€HONPOU3BOIHBIX,
IPOBEICHNE PAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAaKIUHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢uznyeckue MU XHUMUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU MeTajlslaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBsI3W Mexay
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJA HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIULUEPUH: CTPOECHHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO UIEIIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHAas PEaKIMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHu3sM yenoBeka. [[puMeHenue rauuepruHa U 3THIICHIJIMKOJIS.

deHon: CTPOCHUE MOJEKYJbl, (U3MYECKHE U XUMHUUYECKHE CBOICTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (U3UUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIs
KJ1acca KHCIOT, peaklus dTepurKalnm), norydeHue u npumenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [lpumenenune xupoB. buonoruueckas
POJIb KHUPOB.

YrneBonmpl:  coctaB, KjiacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JH- U
nosiicaxapubl). ['Ioko3a — nmpocTeuiuii MoHOcaxapuJl: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aMMOICICTBHIE C THAPOKCUIOM
meu(Il), okucienne aMMuadHbIM pacTBOpoM okcuma cepedpa(l), BocctaHoBiieHHE,
Opo’keHue TII0KO3b]), HAaX0XKICHUE B IPUPO/IE, MPUMEHEHHE, OMOJIOrHYecKast pOJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHsie noauMepsl. CTpoeHHE Kpaxmana U
Heuono3bl.  Pu3nYecKue M XHMHYECKHE CBOMCTBA Kpaxmaya (TUIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHUS BEUIECTB M HX MPEBpaIICHUMN:
MpOBE/ICHHE, HAOJIOJICHHE W OIMHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBbIE PEAKIMU OJHOATOMHBIX CIMPTOB (OKUCJIEHHE STaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuoM meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3ammopeiicTBHE Kpaxmalia € HOJOM),
IPOBEJCHHUE MMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoeprkalue opraHu4ecKue COeIMHEHMS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe Oprannyeckue coeuHenus. dusnveckue u
XUMHUUYECKUE CBOMCTBA aMUHOKMUCIOT (Ha MpuMepe riauirMHa). buonorumyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETUYHAS CTPYKTypa OeiakoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEPUMEHTANbHBIE METOJbl M3YYEHHMsS BEIIECTB M HUX MPEBPAllCHMIA:
HAOJII0/ICHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OEIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEpUMEHTANbHBIE METOJbl HM3YYEHHMS BEIIECTB M HUX MPEBpalllCHUA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanus MEeXIpPEeIMETHBIX CBSA3EH NPU U3YYEHNH OPTaHUYECKOU XMMHH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHWE KakK OOILIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU Ui OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, THIIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiIaccu(ukanus, MepruogUYHOCT, HAOII0CHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TIOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHosorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHMTAHU,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAA
000J109Ka. DHEPreTHYSCKUE YPOBHHU, MOAYPOBHH. ATOMHBIC OpOHUTaH, s-, P-, d-
aneMeHThl. OCOOEHHOCTH pachpe/ieNieHus: dJIEKTPOHOB MO0 OpOUTANIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IINEKTPOHHAS KOH(UTYpAIUs aTOMOB.

ITepuonnueckuit 3akoH u [lepuoauueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoandeckoil cuctembl
xumuyeckux snemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHMYECKass CBs3b. BHIbl XUMHYECKOM CBS3U
(KOBaJICHTHasi HEMOJISIpHAs U TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiii). Bomopoanas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATENIBHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJISpPHOTO UM HEMOJEKYISIPHOTO  CTPOEHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHUN. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kiaccudukanus  XMMHYECKMX — pEaknWid B
HEOPraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopocCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUEeCKOoe paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadble 3neKTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHUS BEUIECTB M HX NPEBPALICHUM:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa XUMHUYECKHX 3ieMeHToB [l .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALNIMYECKUX PEIIETOK, HAOIIOJEHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3jiokeHUE NepoKCuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJaU3aTOpa, ONPEAEICHNUE CPENbl PACTBOPOB BEILIECTB
C IOMOILBIO YHUBEPCAILHOT'O HHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEACHHUE
paKkTUYECKON paboThl «BinsiHUE pa3nuyuHbIX PaKTOpPOB HA CKOPOCTh XMMHUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacuérsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUUMHh, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHSITHUS «MAaCcCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B [lepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETANIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W MX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENIINX HEMETAJUIOB U UX COCJUHEHUMN.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB JI. . MengaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 0007I0YEK
aToMoB MeTauioB. O6mume (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METAJIJIOB.



XUMUYECKHE CBOWMCTBA BAXKHEUIIMX METAIUIOB (HATPUM, KaJlWid, KaJbIIMii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPAILCHHIA:
W3y4YCHUE KOJUIEKIMH «MeTaibl W CIUIaBb», 00pa3IOB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3a/1ad, HAOJIOJCHUE W OINMUCAaHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUA ATIOMUHUSA C PacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[Mi Ha KaTUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YacCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET PUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 0OeCrieY€HUU SKOJIOTUYECKOU, YHEPreTUYECKON M TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTe€puasbl, KpPaCKHh, CTEKJIO, KEpaMHKa,
MaTepuanbl s JJIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEIIOBEKA: MPAaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIOIB30BAHUS TIPENapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX  CBS3€d TpU  HU3yYyeHUH oOwmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIIeCTBIAECTCS Yepe3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TOHSITUH, SBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HAOIIOJECHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: MaTepusi, SJHEPrus, Macca, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, HUOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NYECKUE BEIIMUUHBI U SIUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOCHCTeMma, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpaNbl, TOPHBIE TTOPOJBI, TOJE3HBIC HCKOITAeMbIC, TOIUIHBO,
peCypChI.

TexHoorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypIHsi, IPOU3BOICTBO
CTPOUTEIBHBIX MAaTEePHAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPErnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBILIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPaMM  CpPeIHEro oOlero o0pa3oBaHus (JMYHOCTHBIM,
METaNpeIMETHBIM M MpeaAMEeTHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpaMM CPEIHETrO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITETbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYHYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOECH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, NPUCYIIMUMHU ILEJIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUS» AOCTUTAIOTCA B
CANHCTBE YYEOHOW ¢ BOCMUTATEIBHOM JCATEIHHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOrO TI'pakJIaHCKOro OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ylbTaThl OCBOCHUSA MpeaMeTa «XUMHs» OTpPaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA ITO3HABATEILHOW U TMPAKTUYECKOU JIESITEIHHOCTH
OOy4JaroIMXcs M0 peaju3alyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOLMMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax M MpaBUIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUECKOH JAEATENbHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHAIU3E PA3INYHbIX BUIOB YUE€OHOU AeSTEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B OOJACTH TEOPUM W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MM03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEIYIOIIEM aHATU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMU,
U MPUHUMAaThb OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApUIIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 370pOBOro U 0Oe30MacHOro oOpa3a >KU3HHU,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalieHHus C BElIecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl UEHHOCTH TNPaBWJI HMHJIMBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCHEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YNOTpeOsieHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHHH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUI0 MPOGECcCHuil pa3IudHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJTbHONW TpacKTOPUH
oOpa3oBaHus, Oyayumied mMpodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIEC, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MJIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJOTMYECKUX MPOoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTMIXKEHUNW XUMHUH IS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCIIIMX BPEH OKpYKaKOIIEH
MPUPOJIHON Cpejlie, YMEHUSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESATETbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU Kak HayKd, OCO3HaHUA €& poJiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJIsI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABJIEHHOCTH Y BaKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIBHONW KYJNbTYPBI, PEIICHUH TJIOOAIBHBIX MpobeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, DJHEPreTUUECKOU, NMUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEIULIMHBI, 00ECIEUEHUU YCIOBHM
YCTENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIh3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u



IPOUCXOASAIINX B HEM N3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTyUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelIeHus mpo0yieM B PEaIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeCca K NO3HAHUIO U UCCIIE0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTU M  CIIOCOOHOCTH K  HENpephlBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJla B pa3iIU4HbIX cepax NpodeccCHoHaTbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS y4€OHOTOo mpeaMera «XuMus» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMblE IS (OPMUpOBAHUS  MHUPOBO33PEHUS  OOYJArOITUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHayYHbIC TOHSATHUS, OTpaKaroUue
[[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, SBJICHUE,
MpoIIecc, CUCTeMa, HaAYyIHBIA (aKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, HCCIIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABAaTEIbHbIE, KOMMYHHUKATHBHbIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHOU
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHblE pe3ynbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyJIHpOBaTh W aKTyallM3UpPOBaTh  MpoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEAEHATh LEIU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH UX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPHH I KIACCH(PUKAIIMA BEIICCTB U
XUMHYECKUX PEaKIIU;

YCTaHABIMBATh MPUUYMHHO-CJICJICTBEHHBIC CBS3M MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAYKTHUBHbBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B pPacCMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbBIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPEACTABICHUS JJISI BBISIBIICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI N1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO TUIAHUPOBAaHUA W MPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOMIOJATh 32 XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUsI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIUYHBIX HCTOYHMKAX WHPopMarmu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIEpXKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (popMm
MpECTaBIICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynTupOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOMABI MPHU MOUCKE U
orbope wHPOpMaNKK, HEOOXOMWMOW [JI1 BBIIOJHCHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUUYECKOU
uHpopMalMen: MPUMEHITh MEXIPEAMETHbIE (PU3NUECKUEe U MaTeMaTHYECKUE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISTHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAaeMOW TEMBbI B XO/€ AUaliora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBLHON IESTENbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUH
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO TpoeKkTa U (GOpMYyINPOBATh BBHIBOJBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3HUIIAN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W OCYLIECTBIATH CBOIO I10O3HABATEJBHYIO
JeSTENIbHOCTD, Ompefenss e€ Iend W 3aJadd, KOHTPOIMPOBAaTh W MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX M HCCIEOBATEIbCKUX 3aJad, BBIOMpaTh Hambosee
3¢ (dEeKTUBHBI CHOCOO HMX pelIeHUus € Y4E€TOM IIOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yiabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  TPEACTABICHHH O XMMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJIICHUM ITPUPOJIBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IrPAMOTHOCTH, HEOOXOIMMOM JJI pEelIEHUS] MPAKTUYECKUX 3a/1a4 U DKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMH DJIEMEHT, aToOM, JJEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUUECKasI
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTass M COKpaIEHHAas), MOJb, MOJIApHas
Macca, MOJISIpHBINA 00BEM, YTIIEPOIHBIN CKeNeT, yHKIIMOHATbHAS TPYIINa, paauKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSAI, TOMOJIOTH, YIJIEBOAOPOIbL, KUCIOPOA U
a30TCOoACpKAIME COCAUHEHMs, MOHOMEp, IIOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOPUUM M 3aKOHbI (TEopus CTPOEHUs
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXalye B OCHOBE I[OHMMaHHs NPUYMHHOCTM M CUCTEMHOCTH XHMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEICHUA O CBOMCTBax, COCTaBe, IMOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHWM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XApAaKTEPHbIC NMPU3HAKU IOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOILIME IOHATHS IPH
ONMCAHWHU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JIs
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHMUYECKUX pEaKLuH,
M3TrOTaBJIMBAaTh MOJEIM MOJIEKYJ OPTaHMYECKMX BELIECTB I WUIIOCTPAUUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJIacCy/Tpynme CcoelWHEeHUN (yTJIeBOJOpOMbI, KUCIOPOJA U a30TCoAepkKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb KM Ha3BaHUA IO
cuctematuuyeckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPOMNMWICH, AalleTHIICH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popMaiblaerus, aueTanibIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

cOpPMHPOBAHHOCTh YMEHHS OIpPEACNATh BHAbBl XHUMHYECKOW CBSI3U B
OpTraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. bytnepoBa amnst 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (U3HUECKHE
U XUMHYECKHE CBONCTBA THUIWYHBIX TMPEACTABUTENICH pPa3IUYHBIX KJIIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, 3TUJICH, MPOTMIICH, alleTWICH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIULEPUH, HEHOI,
aleTanbAeTU, MypaBbUHAsl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, IeJITI0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMH COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUHA C HCIIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUWA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WIIU IMPOJYKTa
peaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, HIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATUS pElIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHUPOBATH U BBHITIOJHATh XUMHWYECKHMA
HKCIIEPUMEHT (TIPEBpAIIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U M3YYECHHE €T0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0eIKOB MPH HAarpEeBaHWH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUN
C TMpaBWJaMH TEXHHUKU OE30MMaCHOCTH TMpU OOpaIleHHWH C BEIICCTBAMU M
Ja00paTOpHBIM  000pYyJAOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX pEaKIUid U
(GbopMyIMpPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEIISAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIoIeW MPUPOJHON Cpellbl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIca Tokazatens [IJIK, moscHsITh Ha mpumepax CIOcoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CIAa0OBHIAAIIMX OOYYaloOIIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XMMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBJISIOIISH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUN IPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUYECKUX 3a7a4 M IKOJOTUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U MIPUPOTHOM Cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MMOHATHS (XUMUYECKHI JJEMEHT, aTOM, W30ToIm, S-, P-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUUECKAsT CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMUECKasl pemIéTKa,
TUIIBI  XUMHYECKUX  pPEAKIUi, PacTBOpP, DJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AIEKTPOJUTHUYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanuyeckuii 3axkon . M. Menneneena,
3aKOH COXPAHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILLCHUS SHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHHUS, JISKAINIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC TPU3HAKA TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTaHUYECKHUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB ¥  yPAaBHCHWM XHUMHYECKUX  PEAKIUH,



cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii Tra3, YrIEKUCIbIM ra3, amMMHak, ramcéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIMpPENEIATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJl XWMHYECKOMN
CBsI3U (KOBAJICHTHAsl, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJEKYJIApHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPENEIEHHOMY KJaccy/Tpymme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOIUYECKOro 3aKoHa Jl.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 14 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumuueckux saemenToB JI. M. MennesneeBa, MCIONb3ys MOHATHA «s-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB UM UX COCAUMHEHUN MO TMepuoaam u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKUE CBOMCTBAa HEOPraHWUYECKUX BEIIECTB  PAa3JIMYHBIX  KJACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJIY HEOPraHWYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XMUMHUYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy W COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, U3MEHEHHUIO CTEMEHEW OKHMCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHHUS PEAKIUMN Pa3IuYHBIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHHSI PEaKInii MOHHOTO OOMEHA, YYUTHIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMH UAYT IO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIHUM, MOATBEPKIAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PAaCIO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTH ~YMEHHM  PACKpBIBATh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (PAKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XHUMUYECKUE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCIECHHUS C HCIOJIb30BAHHEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHUI T'a30B MPU
XMMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakUuu
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMUYECKHM
HKCIEPUMEHT (pa3yIoKEeHHE MEpPOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTallu3aTopa,
ONpENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHa, KAa4eCTBEHHbIE peaklMH Ha cylbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad I0
temam «Metaub»y U «HeMetaine») B COOTBETCTBUU C IMpPaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYAOBaHHUEM,
NPEACTABIATh PE3YJbTaThl XMMUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX peaKUi U POPMYIUPOBATH BHIBOIbI HA OCHOBE ITHX
pe3yJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHHUN KPUTHUYECKH aHAIU3HPOBATh XHMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOAATh  MpaBujia  JKOJOTUYECKH
1EJIeCO00pa3HOro0 TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B HEISIX
COXPAHEHMsI CBOETO 3I0POBbS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax crmocoObl yMEHbBIIECHUS H
IPEIOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsli ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS BEILECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CIIA0OBHIAIIMX OOYYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaitns mis 3anmucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB
IIpakTu
Yyeckmue, DJIeKTPOHHbBIE
HaumeHnoBanue
Ne Kourpo aabopar | (uudposbie)
pa3aesioB U TeM
n/m Bcero JAbHBIE OpHbIe o0pa3oBarTe/bHbIE
NMpOrpamMmbl
padoThI padoThbI pecypchl
(komue
CTBO
pador)

Pa3zgea 1. TeopeTuueckue 0CHOB

bl OPraHNYeCKOil XUMMHU

[Ipenmer
OpraHU4YeCKON XUMHUH.
Teopust cTpoeHus

1.1 3
OpPraHUYECKUX
coenuHeHui A. M.
byrneposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
IIpenenbubie
2.1 YII€BOJOPOABI — 2
AJTKaHbI
Henpenenbabie
JI€BOJOPO/IBI:
22 | YHICBOACPOA 6 1
QJIKEHBI, aJIKaIUEHBI,
QTKIHBI
ApomaTtuyeckue
2.3 P 2
YII€BOJOPOAbI
[IpupoiHBIE NICTOYHUKHT
2.4 yII€BOJOPOIOB U UX 3 1
nepepadoTka
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cruptel. denon 3
Anbaeruasl.
3.2 KapOoHOBBIE KHUCTOTHI. 7 1
CnoxxHble A(UPBI
3.3 YrneBoabl 3




Htoro mo pazneny 13

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

41 AMUHEL 5
' AMuHOKHUCIOTEL. benku

Htoro mo pazneny 2

Paszgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

IInactmaccel. Kayayku.
5.1 2
BonoxkHna
Hroro o pasneny 2
[TpomexxyTouHast aTTecTanus 1 1
OBUIEE KOJIMYECTBO 34 1
YACOB I1O I[TPOI'PAMME




11 KIIACC

KoanuecTBo 4acoB

IIpakTu
yeckme, DJIeKTPOHHbIE
HaumenoBanue
Ne Kourpo aaGopar | (uudpossie)
pa3aesioB u TeM
n/m Bcero JAbHBIE OpHbIe o0pa3oBarTe/bHbIE
NMpoOrpamMmbl
padoThI padoThbI pecypcebl
(komue
CTBO
pador)
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUH
CrpoeHue aToMOB.
[Tepuoanueckuii 3aKOH
u [leprnoanueckas
1.1 P 3
CHUCTeMa XMMHYECKHUX
anemenToB 1. U.
Menneneesa
CrtpoeHue BemiecTna.
1.2 Mmuoroob6pasue 4
BEILIECTB
1.3 XUMHUYECKUE PEAKIINU 6
Hroro no pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hemerannsl 1
CBsi3b HEOPraHUYECKUX
2.3 1 OPraHUYECKUX 2
BEILIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 3
Hroro no pazneny 3
[IpomexkyTouHas arrectanus 1 1
OBILEE KOJIMYECTBO 34 1 1

YACOB I10 ITPOITPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

11

ChopMHUpPOBAHHOCTh TPEJCTABICHUNH O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIA XUMUHU B TIO3HAHUU SIBJICHUI
PUPOABI, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €6
(YHKIIMOHATBHOW  I'PaMOTHOCTH, HEOOXOAMMOW il  pelIeHUs
MPAKTUYECKUX 33]1a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K

CBOEMY 3/I0POBBIO U NIPHPOIHOM Cpejie

1.2

Bnagenne cucremMoii XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararoime HOHSITUS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIEHUS, XWMHUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJSPHBIH O0OBEM, YTJIEPONHBIN CKeNer,
(GyHKIIMOHANbHAS  TpyNHma,  pagukail,  H30Mepus,  H30MEpHl,
TOMOJIOTMYECKUH PpsAJl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOJI- H
a30TCcoJepKaIlie COEAMHEHMs, OMOJIOTMYECKH aKTHBHBIE BEIECTBa
(yrmeBompl, KUPBI, OENKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOpPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUHU, (PaKTOIOTHUYECKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMONYYCHHH U 0OE30MacHOM
WCIMONB30BAHUM BAXKHEMIIMX HEOPraHWYECKUX U  OPraHUYeCKHX

BELIECTB B ObITY M MPAKTUYECKOM JIEATEIHHOCTH YeIOBEKa

1.3

C(I)OpMHpOBaHHOCTB YMCHI/II>'I BBIABJIATE  XAPAKTCPHBIC IIPHU3HAKU
HOHﬂTHfI, YCTaHAaBJIMBATb nux B3aMMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIIHUE IIOHATHUA IIPU OIHCAHHUKU COCTaBa, CTPOCHHUA U

HpeBpaH_ICHI/II‘;I OpTaHUYCCKUX COEIMHEHUI

1.4

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIHKY
JUISL COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpamEéHHor) (OpMyT OpPraHUYECKUX BEIIECTB H  ypaBHEHUH
XUMUYECKHUX PEAKLNUH, U3TrOTABIMBATH MOJIEIN MOJIEKYJ OPraHUYECKHUX
BEILECTB I WJUTIOCTPALlMM UX XMUMHUYECKOTO M MPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  YCTaHABIMBATh  IPHUHAIJICKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB IO HUX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymie) COoeIMHEHUN (YriaeBOIOpPObI,
KHCJIIOPOJI M a30TCOJEpKalllue COEANHEHUS, BBICOKOMOJEKYIISIPHBIC
COEIMHEHMS ), 1aBaTh UM Ha3BaHUS 110 CUCTEMATUYECKON HOMEHKIIAType

(IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACIATh BUIBI XUMHUYECKOW CBS3U B

OpPraHMYECKUX COSAMHEHUAX (OJUHAPHBIE U KPAaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHSI IPUMEHSTH: MTOJIOKEHHS TEOPUU CTPOCHUS
opranuueckux Beniects A.M. bytiepoBa it 00bsICHEHNS 3aBUCUMOCTHU
CBOMCTB BEILLIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPaHEHUS MacChl

BCIICCTB

yI‘J'IeBO,HOpOI[BI. KchopoL[conepxcamHe u a30TCOACPIKAIIUC

OpPraHn4YCCKHUC COCAMHCHUA. BLICOKOMOHeKyHSIpHHe COCANHCHMUA

2.1

ChopmupoBaHHOCTh YMEHUN MNPUBOAUTH TPUBUAIBHBIC HAa3BAHUS
OTJICNbHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOMUIIEH, AleTHIIEH,
STWICHIJINKOJb, TJIHIECPUH, (PeHod, (GopMambiaeruy], ameTanbIerHI,
MypaBbHMHAs KHUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBas KHUCIIOTa, TIIOKO03a, (DpyKTO3a, Kpaxmam, MeJUII003a,

TJTALIVH )

2.2

ChopmupoBaHHOCTh yMEHUN XapaKTepH30BaTh COCTaB, CTPOEHUE,
¢u3nyuecKkue M XUMHUYECKHE CBOWCTBA THUIHMYHBIX TMpeJCTaBUTENEH
paSJ'H/ILIHBIX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIIIECTB (MeTaH, 3TaH, 3THUJICH,
MPOMWICH, aneTuieH, Oyraauen-1,3, mMerunOyranuen-1,3, OeH30m,
METaHOJ, ATAHOJ, STUJICHIJIMKONb, TIUIEPUH, (PEHOIN, aleTanbAeru,
MypaBbUHAss M YKCYCHas KHUCJOTHI, TJIFOKO3a, Kpaxmaj, IeJUTI0I03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTB YMCHHA HWIUIIOCTPUPOBATH T'CHCTUYCCKYIO CBA3b
MCKIY THUIITMYHBIMHA OpeaACTaBUTCIIAMU Pa3IIMIHBIX KJ1aCCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBETCTBYIOINX XUMHUYCCKHUX

PEaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOIHOTO ChIpbs (HE(PTh, IPUPOAHBIH ra3, yroiyb), CiocoObl UX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYUYHOTO IMO3HAHHA, UCIIOJB3YCMbBIX B XUMHUU IIPU U3YYCHUU




BEIIECTB W XHUMHUYECKUX SBICHUH (HaOmIOJqeHUEe, W3MEpeHHeE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE), KCII0JIb30BaTh CHUCTEMHbIE
XUMUYECKUE 3HAaHUS U1 [PUHATHS PEIIEHHW B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTh yYMEHHI cOONMIOAaTh MpaBUJa IOJB30BaHUS
XUMHUYECKON TMOCyIoil u 1a00paTOpHBIM 00OpYAOBaHHMEM, a TaKke
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTH YMEHUI TUIAHUPOBATH M BBITIOIHATH XUMHUYECKUN
OKCIICPUMCHT (HpeBpaH.IeHI/ISI OpraHU4Y€CKUX BCIICCTB IIPU HAIrpE€BaHUU,
MOJTyYeHHEe STHIICHA M U3Y4YE€HHE €0 CBOMCTB, KAUeCTBEHHBIC PEaKIIUH
OpPraHMYEeCKHUX BEUIECTB, JCHATypalus OCIKOB TpH HarpeBaHUM,
IBCTHBIC PCAKIHMU 6€HKOB) B COOTBCTCTBHU C IIpaBHUJIaMH TCXHHKHU
0€30MacHOCTH TpH OOpalleHHH C BEHIeCTBaMU M JIAOOPaTOPHBIM
000pyIOBaHUEM; IPEACTaBIATH PE3YJIBTaThI XHMHYECKOTO
9KCTIEpUMEHTA B ()OpPMeE 3aITUCH YPaBHEHUH COOTBETCTBYIOIINX PEAKLIUIt

1 popMyIUpOBaTh BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHUI MPOBOJAUTH BHIYUCICHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEIIECTBA WITU
MPOJIYKTa PEAKI[UH M0 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

3.5

CpopMUpOBaHHOCTH YMEHUN KPUTHUECKH aHATTU3UPOBATH XUMHUUECKYIO
nH(pOpMALINIO, TOTY4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelaCcTBa

MaccoBoi nHpopMaluu, cetb IHTEpHET U Ipyrue)

3.6

ChopMupoBaHHOCTh yMEHUH cOONIOATh MpaBHJa HSKOJIOTUYECKU
11eJ1ec000pa3HOro MOBeJIEHHUsI B ObITY M TPYJOBOH JAEATEIBHOCTH B
LENIAX COXPAHEHMS] CBOETO 3/I0POBbS M OKPYKAKOMIEH NPHUPOIHOU
Cpenbl, OCO3HABaTh OIACHOCTHh BO3JICHCTBHMS HA JKUBBIE OpPraHU3MBI
ONpENEIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAasi CMBICI ITOKA3aTeNs
[TJK (mpenenbHO 10IMyCTUMOM KOHIIEHTPALUH ), TTIOSICHATD HAa IPUMEPAxX
CIIOCOOBI YMCHBIICHUA U NPEJOTBpAIICHUA UX BPECIHOTO BOS}IGf/iCTBHH

Ha OpraHu3M 4€JI0OBCKa

11 KIIACC




Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Biagenne cucrteMod XMMMYECKUMX 3HAHUM, KOTOpas BKIJIKOYACT:
OCHOBOITOJIATAIONINE  TOHATUS  (XMMHUYECKHUH  DBJIEMEHT,  aToMm,
9JIEKTpOHHAass 000J0YKa aToMma, S-, p-, O-3IIEKTPOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYyJIa, BaJICHTHOCTb, 3JEKTPOOTPULIATEIbHOCTD,
CTEIIEHb OKHUCJIEHUs, XHMHUYECKas CBSA3b, MOJIb, MOJIIpHAs Macca,
MOJISIDHBIA O0BEM, KPUCTAUIMYECKAs] PEMIETKA, THUIBI XUMHUYECKUX
peakuuii (OKHCTUTEIbHO-BOCCTAHOBUTEIIBHEIC, 9K30- n
SHJOTEPMUUYECKHE, PEAKIIMH HOHHOTO OOMEHa), pacTBOP, dJEKTPOJIHTHI,
HE3JICKTPOJIUTBI, DJIEKTPOJUTHYECKAST JUCCOLUALMSA, OKHUCIUTEND,
BOCCTAaHOBUTEJIb, CKOPOCTb XHMHUYECKOM pEakluu, XUMHYECKOE
paBHOBECHE); TCOPUU M 3aKOHBI (TEOPHS  AJICKTPOJIUTHYECKOU
nuccounanuu, Ilepuonmueckuit 3axkon JI.MI. MeHnneneeBa, 3akoH
COXpaHEHHUS MacCChl), 3aKOHOMEPHOCTHU, CUMBOJIMUECKUI S3bIK XUMHH,
(hakTOJIOTMUECKHE CBEJACHHUS O CBOMCTBAaxX, COCTaBe, MOJYYCHHH H
0€30MacHOM HCIIOIb30BAaHUH BAXKHEUIINX HEOPTaHMUYECKUX BEIIECTB B

6BITy n HpaKTI/I‘{CCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIITE XAPAKTCPHBIC IIPU3HAKHU U
B3aMMOCBA3b HU3YYCHHBIX HOHfITHfI, MNPUMCHATE COOTBCTCTBYIOIIUC
IIOHATHUA MPU OIMMCAHUUN CTPOCHUA U CBOICTB HCOPTaHNYCCKUX BCIIECCTB
n HX npeBpameHI/Iﬁ; BBISBIISITH B3aMMOCBS3h XMMHUECKUX 3HAHMU C
NOHATUAMU W HOPCACTABJICHUAMU  OPYIrUX  CCTCCTBCHHOHAYYHBIX

MIPEAMETOB

1.3

BnageHne OCHOBHBIMM METOJAaMU HAy4HOTO IIO3HAHMS BELIECTB U
XUMHUYECKUX sBJIEHUIN (HaONIOAEHHE, HW3MEpEeHUe, OSKCIEPHUMEHT,

MOJICITUPOBAHNE)

14

ChopMHUpPOBAaHHOCT YMEHHI OIpPEACNITh BAJICHTHOCTh W CTENEHb
OKHCJICHUSI XHMHUYECKHX DJIEMEHTOB B COCAMHEHHUSX Pa3IMYHOTO
cocTaBa, BHJl XUMHUYECKOH  CBsi3u  (KOBaJICHTHAas, HWOHHAs,
MeTaJTU4ecKasi, BOAOPOIHAS) B COCTUHEHUSIX, TUIl KPUCTAIUTHUECKON
pPEeMIETKH KOHKPETHOT'O BellecTBa (aTOMHas, MOJEKYJspHas, MOHHas,

MeTaJUTHYecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAEISATh XapakTep CPelIbl B BOIHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUI




1.6

ChopMupoBaHHOCTh YMEHUS KJIACCU(PULIMPOBATH XUMUYECKHE PEAKIIUU
10 Pa3IMYHbIM MPU3HAKaM (YUCILY M COCTaBY PEarupyrolIuX BELIECTB,
TEIIOBOMY 3(PQeKTy peakiuy, HU3MEHEHUIO CTeIEeHEH OKUCIIEHUsS

3JIEMEHTOB, 00OPAaTUMOCTH PEAKIUH, YIaCTUIO KaTaanu3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHUH  COCTaBISATH YpPaBHEHHUS  peakiuil
pPa3JIMYHBIX THUIIOB, IOJHBIE W COKpAIEHHBbIE YPAaBHEHMS peaKIuil
MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, IPH KOTOPHIX ATH PEAKIIHMU UIYT

J0 KOHIIa

1.8

CdopmupoBaHHOCTE YMEHUH MPOBOJIUTH PEAKITUH, TOITBEPKIAIOIIHEC
KAa4eCTBEHHBIN  COCTAaB  Pa3/IMYHbIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, NMPUCYTCTBYIOIIUE B BOJHBIX

PacTBOpaAxX HCOPTraHUYCCKHUX BCIICCTB

1.9

CdopmMupoBaHHOCTh YMEHHI pPacCKpBIBaTh CYIIHOCTh OKHCIHUTEIBHO-
BOCCTaHOBUTEIBHBIX peaxkuui MOCPEACTBOM COCTaBIICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

1.11

ChopMupOBaHHOCTb ~ yMEHUH  OOBACHATH  XapakTep  CMEIEHUsS
XUMHYECKOI0 PaBHOBECHS! B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbICH [lepuomnueckoro
3aKOHa JA.N. Menneneena nu JEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIY1O, 06I>$ICHI/IT6J'IBHYI-O u MPOTrHOCTUYCCKYIO

byHKIIIN

2.2

CdopmupoBaHHOCTh YMEHUI XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »djemMeHTOB 1-4 mnepuonoB Ilepuogmueckoit
cucTeMbl XuMuueckux sneMeHToB J[.M. MeHneneeBa, uCHOIb3ys
MOHATHA «S-, P-, O-2JIEKTPOHHBIE OpPOUTATN», «IHEPreTHUSCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS]  CBOMHCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO Mepuoiam M Tpyrmnam

[Iepnonnueckoi cucteMsl XuMu4ecKnx 351eMeHToB [[.1. Menneneesa

2.3

ChopmupoBaHHOCTE yYMEHUU XapaKTepHU30BaTh (OMUCHIBATH) OOIMIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3IUMYHBIX KIIACCOB,
MOJTBEPXKIATh  CYHNICCTBOBAHHE  T'EHETHYECKOW  CBS3H  MEKAY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  TOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ




2.4

ChopmupoBaHHOCTE ~ YMEHWI  yCTaHABIMBATh  IMPHHAJJICKHOCTD
HEOpPraHMYECKUX BELIECTB IO MX COCTAaBY K OINPEAECIEHHOMY KJAcCy
(rpymme) coenrHeHUi (MPOCThIE BELIECTBA — METAUIbl U HEMETAaJIbl,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

ChopMupoOBaHHOCTb YMEHUH HCHOJIB30BaTh XMMUYECKYK) CHMBOJIUKY
JUIs1 COCTaBJIEHUs (POPMYJI BELLIECTB M ypaBHEHUH XUMHUECKUX PEaKIHii,
cucremarnyeckyro HoMmeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPraHUUYECKUX BEILECTB (YrapHbIN ra3, yriaeKucibli ras,

aMMHuakK, rameéHas HU3BECTD, HeraméHast HU3BCCTH, IUTHEBAA Coaa, IIUPUT

H JIpyTHe)

2.6

CdopmupoBaHHOCTh YMEHUH XapaKTepuU30BaTh (OMUCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETHUYECCKOW  CBSI3HM  MEXKIY
HEOPTraHWYECKMMH  BEHIECTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CpopMHUpOBAaHHOCTh YMEHHI TUIAHUPOBATH U BBHIMOJIHATH XUMUYECKUNA
OKCIIEPUMEHT (Pa3joKEeHUE TIEepPOKCHIAa BOJAOPOAA B IPHCYTCTBHU
KaTalu3aropa, OnpeeseHHe Cpeibl PacTBOPOB BELIECTB C MOMOIIbIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIMSHUE pa3IMYHbIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOW PpEaKIuu, peakluu HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLUU Ha Ccynab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUS, pelIeHHE HKCIEePUMEHTANbHBIX 3373y 10 TeMam
«MeTtamiel» 1 «HeMeTaJ’IJ’II)I») B COOTBCTCTBUU C IMPaBUJIaMH TCXHUKHU
0€30MacHOCTH TpU OOpalleHUMH C BEIIeCTBAMU M J1abOpaTOPHBIM
000pyJI0BaHUEM; HPECTaBIAT pe3yabTaTh XUMHUYECKOTO
HKCHEpUMEHTa B OpMeE 3alMCH YPAaBHEHUH COOTBETCTBYIOIINX PEAKLIUI

1 (HOopMyTUPOBAThH BBIBOIBI HA OCHOBE ITHUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE YMEHHI COONIOAATh TMpaBWIA TOJTH30BAHHMS
XUMUYECKON TOCY0M M JIaOOpaTOpHBIM OOOpPYIOBAaHHEM, a TaKKE
npaBujia oOpaIieHus: C BEIIECTBAMUA B COOTBETCTBHH C MHCTPYKIIASIMH

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTh YMEHUHN XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI,
JeKalMe B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHHMS] CEPHOM KHCIIOTHI,
aMMMakKa, a Takxke Cc(HOpPMUPOBAHHOCTH MpeICTaBIeHUH 00 oOmmx
Hay4YHBIX NPHUHIMIAX M SKOJOTHYECKHX MpobiieMax XHMHUYECKOTO

MIPOU3BOJICTBA

XUMHA U KU3Hb. PacuéThl




3.1

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA, POJIM XMMHH B [I03HAHUU SIBJICHUM
IpUPOAbI, B (OPMUPOBAHUU MBILUICHUS U KYJIbTYPbl JIMYHOCTH, €&
(GYHKIMOHATBHOM  TPaMOTHOCTH, HEOOXOIMMOW sl peIieHUs
MPAKTUYECKUX 3a/lad M KOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

CdhopmupoBaHHOCTH YMEHUHN KPUTHIECCKH aHATU3UPOBATH XUMHYECKYIO
nH(poOpMalLIMIO, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeicTBa

MaccoBOW KOMMYHHUKaIUH, ceTh VIHTepHET U apyrue)

3.3

CpopMHUpPOBAaHHOCT, yMEHUM COOJIIOAATh MpaBUiIad SKOJOTUYECKH
1enecooOpa3Horo MoBeNeHUsT B OBITY M TPYAOBOH ACSITENBHOCTH B

LEJISIX COXPAHEHUs CBOETO 3/J0POBbS U OKPY’KaIOLIEH IPUPOAHOM CpEIbl

3.4

Oco3HaBaThb OMACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBI
OIpeACIEHHBIX BELECTB, TOHUMas cMblcia nokasarens [1/IK, noscHaTs
Ha MpUMepax crocoObl YMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO

BOSIIGfICTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAaHUEM TIOHSITHUS «MaccoBas [JOJisl BELIECTBa B PacTBOPE»,
O0OBEMHBIX OTHOUICHHWH Ta30B MPU XUMHUYECKUX PEAKIHIX, MaCChI
BelecTBa WIM 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce WiM 00bEMY OJHOTO M3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
TEIIOBOr0 d(PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHHqCCKOﬁ XUMHUHU

11

Hpe,Z[MeT OpFaHHqCCKOﬁ XUMHUH: €€ BO3HHMKHOBCHHC, PA3BUTUC U 3HAYUCHHC B
IMOJIYUYCHHUHN HOBBLIX BCIICCTB W MATCPHUAIIOB. TeopI/m CTPOCHUSA OPraHUYCCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBIE (GOPMYJIBI OpPraHUYECKHUX BemecTB. [ OMoJorus, wu30Mepus.
XHUMHYECKas CBSA3b B OPraHUYECKNUX COCUHEHUAX — OJIMHAPHBIE U KPAaTHBIE CBS3H.

Hpe,Z[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(I)I/IKaI_II/II/I OpPraHu4YCCKuX BCIICCTB

1.3

Homenkiiarypa opraHnyeckux COEIMHEHHH (CHCTeMaThyeckasl) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHN4YCCKHUX BCUICCTB

YrieBogopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psiA. MeTaH 1 3TaH — NPOCTEUIINE
NPEJCTaBUTENIN QAJIKAHOB: (U3NYECKHE M XUMHUYECKHE CBOICTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

2.2

AIIKeHBI: COCTaB W CTPOCHHUC, TOMOJIOTUYECKUI pAA. OTUjieH " MMPOIMNUJICH —
HpOCTCfII.HHG MNpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/IIIGCKI/IC U XUMHYECKHE CBOMCTBA
(peaKHI/II/I rUApHUPOBAHUA, TaJIOICHUPOBAHUA, THUApAaTallUU, OKHCICHHA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u wmertunOyragueHn-1,3: crpoeHue, BakHeWIIne
XMMHUYECKHUE CBOMCTBA (peakuus mnonumepusanun). [lodydeHre cMHTETHYECKOro

KayuyKa U Pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUN psil. AICTHICH —
MPOCTEHIINI TPEACTaBUTENb AlKMHOB: COCTaB, CTPOCHHE, (QUINYECKUE U
XUMHUYECKHUE CBOMCTBA (peaklMy TMAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIUH,

TOpPEHMsI ), TOJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. beHszon: cocraB, cTpoeHue, (U3MUECKHE U XHMHUYECKHE CBOMCTBA
(peakuyy raJoreHupoBaHMs U HUTPOBAHUS), MOJTy4eHUE U MpuMeHeHue. Tomyou:
COCTaB, CTpoeHHE, (U3MYEeCKMe W  XMMUYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHNUSA WU HUTPOBAHUs), MOIYYEHHE U INpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBA3b MEXIYy YIJIEBOAOPOAAMH, NPUHAUIEKAIUMH K

Pa3IMuYHBIM Ki1acCcaM

2.6

[IpupoHbIE HICTOYHUKH YTIIEBOAOPOIOB. [IprpoaHEbIii ra3 u monmyTHbIC HePTIHBIC

ra3el. Hedpth 1 e€ mpoucxoxnenue. CriocoObl nepepaboTku HedTH: TIEeperoHka,




KPEKUHT (TePMHUYECKHUI, KaTaluTH4ecKuit), muponus. IIponykTsl mepepaboTKu
He(TH, UX NMPUMEHEHUE B NPOMBIIICHHOCTH M B ObiTy. KameHHBIH yromp u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenpHbIe OHOATOMHBIE CIIUPTHI. METAaHOJ U 3TaHO: CTPOEHUE, (PU3NIECKUe
U XUMHUYECKHE  CBOHCTBa  (peakuud ¢  aKTHUBHBIMH  MeETaJUIaMH,
raJIOr€HOBOJIOPOJIaMH, TOpPEHUe), HpHUMEHEHHe. BoJaopojHble CBSI3UM MEXAy
MOJIEKYJIAMH CHUPTOB. J[eHCTBHME METAHOJIA U OTAaHOJA HA OPraHU3M YeJIOBEKa.
MHOroaToOMHBIE€ CIUPTHL. DTUIICHIIIMKONb U TIUIEPHH: CTPOCHUE, GU3NIECKUE U
XMMHUYECKHE CBOMCTBAa  (B3aMMOJEHCTBHE CO  LICJOYHBIMH  METaJUIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHBbIE cHUpTHI). JlelcTBHME HAa OpraHu3Mm

YCIOBCKaA. HpI/IMeHCHI/IC TIIMIepruHa U OTUJIICHITIUKOJIA

3.2

deHou: CTPOCHUC MOJICKYJIbI, (I)I/I3I/I‘IGCKI/I6 U XUMHYECKHE CBOMCTBA. TOKCUUYHOCTD

¢benona. llpumenenue gpenona

3.3

Anpaeruapl ¥ KeToHbl. DopManbaeThl, aleTalbICTHI: CTPOCHUE, (PU3NUECKHUE U
XUMHUYECKUE CBOMCTBA (PEAKIMU OKUCICHUS UM BOCCTAHOBIICHUS, KaU€CTBCHHBIC

peaxkuun), noJy4eHue U NpuMeHeHne

3.4

OAHOOCHOBHBIE MpenieibHble KapOOHOBBIE KUCIOTH. MypaBbUHas U yKCyCHas
KHCIIOTBI: CTpPOEHHE, (PU3HUecKue U XMMHUYECKHEe CBOICTBa (CBOMCTBA, 001IKe i
Kjlacca KHCJIOT, peakuus dSTepupuKanuu), TIOoJIydyeHHe U pPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsE KUCJIOTHI KaK MPEJCTABUTENIN BBICIIUX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIITHX Kap6OHOBI>IX KHUCJIOT, UX MOIOHOICC I[GﬁCTBI/IG

3.5

CrnoxHble 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupos. buonoruueckas ponb

KUPOB

3.6

VYrneBonpl: cocTaB, KiIacCH(PUKAIKS YIIIEBOIOB (MOHO-, M- U TOJIMCAXaPHJIbI).
I'moko3a — mpocredimmii MOHOcCaxapuJl: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIBI,
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA (B3anMoaeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHME aMMHauyHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXIEHHE B IMPHUpPOAE, NMpPUMEHEHHe, Ouosoruyeckas
ponb. dotocunTe3. PPyKTO3a Kak U30Mep MIHOKO3bl. Kpaxman u 1eimnoio3a Kak
npupoaHble nonuMmepsl. CTpoeHHME Kpaxmala U Leitono3bl. dusmueckue u

XHUMHUYECKHE CBONCTBA Kpaxmalia (TI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)

A3oTcoJepKalliie OpraHnyecKre COeIUHEHUs

4.1

AMUHOKHCIIOTBI KaK aM(OTEpHbIE OpraHuYecKue coenuHeHus. Pu3nueckue u
XMMHUYECKHE CBOMCTBAa aMMHOKMCIOT (Ha NpuUMepe MNIMLIKHA). buomormueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HeHTI/II[BI




4.2

benkun kak mpUpOOHBIE BBICOKOMOJIEKYISIPHBIE coequHeHud. llepBuynas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OENKOB. XUMHUYECKHE CBOWCTBA OEIKOB:

THAPOJIN3, A€HaTypalus, KaY4CCTBCHHBIC pCAaKIIUKU Ha Oenku

BricokoMoneKy s ipHbIE COSMHEHMS

5.1

OCHOBHBIE TOHATHUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEIHAS MOJICKYIIpHAas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNA —

noJIMmMepur3alAa U NOJUKOHACHCAIIUA

5.2

OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YEHMs] BEUIECTB M UX IPEBpAIlCHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,

Kay4yKOB. HOJIyT-IeHI/IC CUHTCTUYCCKOI'O KaydyKa 1 PE3UHbI

11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

11

XuMu4eckuil aneMeHT. AToM. Sapo aroma, U30TOMBI. DNEKTPOHHAs 000I0YKa.
DHepreTHyeckue YpOBHHU, MOJTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-3JI€MEHTHI.
Oco0EHHOCTH paclpeIeNICHHs AJEKTPOHOB IO OPOUTAISIM B aTOMaxX JJIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leprognyeckas cucreMa XUMHYECKUX deMeHToB J[.1.
MenneneeBa. CBsA3b NMEPUOAMYECKOTO 3aKkoHA H Ileprmoanyueckol CHUCTEMBI
xuMmuyeckux sneMeHToB JI.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHS CBOMCTB XHUMHUYECKHX DJIIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyHnamM U NepHOAaM.

3HaueHHUE NEPUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKHU

1.3

CrpoeHue BemecTBa. XUMU4ecKast CBsA3b. BUIbl XUMU4eCcKoi CBS3U (KOBaJICHTHAs
HEMnoJIsIpHasl U MOJIIpHasi, MOHHAsI, MeTaJlIIn4ecKast). MIOHbI: KATHOHBI U aHHOHBI.
MexaHu3Mbl 00pa30BaHUSl KOBAJEHTHOM XHMHUYECKOH CBsI3M (OOMEHHBIH U

JIOHOPHO-aKIENTOPHbIN). BomopoiHas cBs3b

1.4

BanentHOCTS. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL. CrerneHb OKHUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA
COCTaBa BELIECTBA. THIMbl KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAUINYECKON PeIIETKU. [[oHATHE O TUCIIEPCHBIX CUCTEMAX.

HUctunaneie u KOJUIOUAHBIC paCTBOPLI. MaccoBas A0JI BEIICCTBA B paCTBOPC




1.6

Knaccugukanus Heoprannyecknx coenHeHnii. HomeHkmarypa Heoprann4eckux

BCIICCTB

1.7

Xumuueckas peaxuus. Kimaccudukaryst XuMU4eCKUX Peaklnid B HEOpraHMYeCKOn
U OPraHM4eCcKOW XMMHUH. 3aKOH COXPAHEHUS! MAcCChl BEIIECTB, 3aKOH COXPaHEHUS

" IpEBpalliCHUA SHCPIrun MIpru XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumbie peakiuu. XUMHYECKOe paBHOBecue. DaKTOpBI, BIUSIONINEC HA

CcOCTOsIHUE XUMHU4eckoro paBHoBecus. [Ipunuun Jle [llarenbe

1.10

Onektponutryueckas auccounanus. CuiabHble U ciadble AekTponauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCIasl, HEHTpaIbHAas, IIEI0YHas1. Peakiiuy HOHHOTO

oOmMmeHa

111

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

HeOpraHI/IquKaﬂ XUMUA

2.1

Hewmertannel. Ilonoxennue HEMETAIIOB B HCPHOHHHGCKOﬁ CUCTEMC XHMMHUYCCKUX
3JICMCHTOB HI/I MenaeneeBa u 0COOEHHOCTH CTPpOCHHUA aTOMOB. dusznueckue

CBOMCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIIOB (Ha IPUMEPE KUCIOPOJa, CEPBI,

docdopa u yriepona)

2.2

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAJJIOB (TajJOT€HOB, CEphI, a30Ta,
dbochopa, yriepoma W KpPEeMHHA) W WX  COCIUHEHHH  (OKCHJIOB,
KHCIIOPOJICOICPKAIUX ~ KHUCTIOT, BOJOPOJAHBIX coenuHenwit). [IpumeHeHue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

Meramnel. Ilonoxxenue mertamioB B Ilepuoanueckoil cucteMe XMMHUYECKHX
annemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayioB. OO0mue ¢puznueckue cBoicTBa MeTaioB. CIutaBbl METAJUIOB.

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUH METAJIOB

2.4

XUMUYecKHe CBOICTBA BaKHENILINX METAIIJIOB (HATPHU, KaIuii, KanblUii, MarHUi,
ATIOMUHUM, IIUHK, XpPOM, JKeJie30, MeAb) U ux coeauHeHuid. OOmue crmocoOb!

MOJIYUYCHU A MCTAJIJIOB. HpI/IMCHCHI/IC METAJIJIOB B 6BITy 1 TCXHHUKC

2.5

I'emetmueckas CBS3b HCOPTaHNYCCKUX BCUICCTB, MPHUHAMJICKANIUX K pa3InYHbIM

Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B oOeCm€YeHHHM SKOJOTUYECKOW, JHEPreTHYECKON W THINECBOU
6€3OHaCHOCTI/I, Pa3sBUTHUU MCAWUILIUHBI. ITonsrtue o HAaYYHBIX MCTOJaX IMO3HaHUIA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBnenus o0 OOIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJXYYEHUS

BOXHEHIIMX BeLIECTB. UeNOBEK B MHUpPE BEIIECTB U MAaTEpUANIOB: Ba)KHEHILIHE




CTPOUTEIIBHBIE MaTepHalbl, KOHCTPYKLHMOHHBIE MaTepuaibl, KPAacKd, CTEKIIO,
KepaMMKa, MaTepHUalIbl Ui JJIEKTPOHMKH, HAHOMATEPUAJIbl, OPraHUYECKHE H

MUHEpaJbHbIE y100peHus

3.3

Xumus u 300POBLC HYCJIOBCKA: TIIpaBWJia MCIIOJIb30BAHUA JICKAPCTBCHHBIX
InpcIiapaToB, IpaBUjia 0€e301aCHOTO HCIIOIL30BaHU ImperaparoB OBITOBOM XMMHH

B HOBCCI[HGBHOﬁ KHN3HU




MPOBEPSIEMBIE HA EI'D 110 XUMWU TPEGOBAHUS
K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOU
IMPOI'PAMMBI
CPEJHEI'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBePSIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
TpedoBaHMS o0pa3oBaHus
1 Brnanenue cuctemMoil XMMHUYECKUX 3HAHUH, KOTOpasi BKIIOYACT:
1.1 OCHOBOINOJIATAIONINE TMOHATHS (XUMUYECKUI JIIEMEHT, aToM, H30TOIIbI,

3JIEKTPOHHAsT 000JI0YKa aToma, s-, P-, 0-3JeKTpOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE U BO30Y)KJEHHOE COCTOSHHE aroMma, HOH, MOJIeKYya,
BaJICHTHOCTb, JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas
cBs3b (O- u T-CBA3b  kpaTHBIE CBSA3H), THOPUIM3AIIMS aTOMHBIX OpOUTAJICH,
KpUCTAJUTMYECKasi peIieTKa, MOJb, MOJISIpHAs Macca, MOJSAPHBIN 00beM,
MOJIIpHasl KOHLIEHTpPALUs, PACTBOPHI (MCTHUHHBIE, AUCIEPCHBIE CHCTEMBI),
KPUCTAIOTUAPATHI, YTIEPOAHBIA CKeleT, (yHKIUOHAJIbHAS TPYIINA,
paauKal, W30Mepbl, CTPYKTypHas (opmyrna, uomepusi (CTpyKTypHas,
reoMeTpuyeckas (Iuc-, TPAaHCU30MEPHS ), TOMOJIOTUUECKHH PsiJl, TOMOJIOTH,
YIIEBOIOPOABI, KUCIOPO/I- U A30TCOAEPIKAIINE COSAMHEHUSI, ONOIOTUYECKU
aKTHBHBIE BelIecTBa (YIJIEBOIBI, KHUPBI, OEIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHS, KPEKHHT,
pudOpMuHT, THIIBI XUMHUYECKUX peakimit (oxucaUTENHHO-
BOCCTAHOBUTEJbHBIE, H5K30- M SHJOTEPMHYECKHE, PpEAKIMd HOHHOTO
oOMeHa, TOMO- U TE€TepOTEeHHBIC, OOpaTUMbIE U HEOOpATUMBIE), PacTBOP,
ANEKTPOJUTHI,  HERJIEKTPOIUTHI,  AJIEKTPOJIUTHYECKAs]  AMCCOLMALIMS,
CTENEHb JTUCCOIMAIINU, OKHUCJIHUTENb, BOCCTAHOBUTEb, DJIEKTPOJIN3,
CKOPOCTh XUMHUYECKOU pEaKIuu, XUMUIECKOE PaBHOBECHE)

12 TEOPUH U 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHUS OPTaHMUYECKHUX BEIIECTB
AM. bytnepoBa, TeEOpUs  DJIEKTPOJIUTHYECKOW  TUCCOIMAIINH,
[lepuonnueckuit 3axkon .M. MeHnneneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XWUMHH, MHPOBO33PEHUYECKHUE
3HaHUs, JIEKAIIUE B OCHOBE IMOHMMAaHUS NPUYMHHOCTU U CHUCTEMHOCTH
XAMHUYECKUX SIBJICHUH, COBPEMEHHBIC TPEACTABICHUS O CTPOCHUH
BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSX

1.3 MNpEaACTaBJICHUA 0 MCXaHUu3Max XUMHNYCCKHUX peaKHHﬁ,
TEPMOIANHAMHUYCCKUX U KHHCTUUCCKHUX 3aKOHOMCPHOCTAX MX INMPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, MUCIICPCHBIX CUCTEMAX

14 (I)aKTOJ'IOI‘I/I‘-ICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, TIOJNYUCHUHU U
0e30macHOM HCIIOJIb30BaHHUU BaKHEHIITNX HCOPTraHNYCCKUX u
OpTraHN4YCCKUX BCIICCTB B 6I:ITy )51 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

1.5 o0mye Hay4YHble NPUHIMIIBI XUMHYECKOTO IMPOU3BOJACTBA (HAa MpHUMEpe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHOJIa, TepepadOTKH HEPTH)

2 CdopMupoBaHHOCTH YMEHHUIA BBISBIIATH:




2.1

XapaKTECPHBIC MIPU3HAKU U B3aUMOCBA3b U3YYCHHBIX HOHHTHI;'I, IMPUMCHATH
COOTBCTCTBYIOIIMEC TIIOHATHUA ITIpHA OIKMCAHUHU CTPOCHUA U CBOICTB
HEOPTraHUYCCKUX U OPraHN4CCKUX BEIICCTB U UX npeBpameHHfI

2.2

B3aUMOCBSI3b XUMUYECKMX 3HAHUW C TIOHATHSAMHU W TPEICTABICHUSIMH
JIPYTHX TPEAMETOB JJisi 0ojiee OCO3HAHHOTO MOHUMAHUS U OOBSICHCHHS
CYIIIHOCTH MaTE€pPHAIBHOTO IMHCTBA MUPA

CdopMUpOBaHHOCTH YMEHHUSI HCIIOJIb30BATh:

3.1

HAUMEHOBAHUS XHUMHUYECKHX COCIMHEHUH MEXIYHApOJIHOrO0 COH03a
TEOPETUYECKON U MPUKIAHON XUMUU U TPUBUAJIbHBIC HA3BaHMS BEIIECTB,
OTHOCSIIUXCA K M3YYEHHBIM KJIaCCaM OPraHUYECKUX W HEOPraHUYECKUX
COeIMHEHUN

3.2

XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBJIEHUS (OPMYJl HEOPraHMYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAILIEHHBIX U
CKeJIETHBIX) (hOpMYJT OpraHUYECKHX BEILECTB

CdopmMupoBaHHOCTH YMEHHUS KJIACCU(DUIIUPOBATH:

4.1

HEOPraHMYeCKUE BEILIECTBA, CAMOCTOSTEIbHO BBIOMpPAaTh OCHOBAaHUS U
KPUTEPHH 151 KJIacCU(UKAIINH NU3Y9aeMbIX XUMHYECKIX 00BEKTOB

4.2

OpraHu4Y€CKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTI) OCHOBAaHUsA H
KpUTCPUUN TJI KHaCCI/IQ)I/IKaI_[I/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3MUYHBIM TpU3HAKaM (YUCIY M COCTaBy pEarupyrollux BeEIIeCTB,
TerioBoMy d(dexTy peakuuu, W3MEHEHUI0 CTEIEeHEH OKHUCICHHS
AIIEMEHTOB, 0OPAaTUMOCTHU PEAKINH, YIACTHIO KaTaIn3aTopa)

CdopMUpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSIHUM) M MOHOB XUMHUYECKHUX
sanemeHToB | - 4 nmepuonoB Ilepuognueckoit cucrems! [[.11. Menneneesa u
UX BaJCHTHBIC BO3MOXKHOCTH, MCIIOJIb3YS TIOHATHS S-, P-, -3JIEKTPOHHBIC
opOuTaNN, SHEPTeTUIECKUE YPOBHU

CdopMUpOBaHHOCTh yMEHHUSI OOBICHITH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XMMMYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH COEJUHEHHUI MO
IIEpUOJIaM U Irpymnmam

CdhopMHpPOBaHHOCTH YMEHHS COCTABIIATH YPABHEHUS XUMHUYECKUX PEAKITHI
Y PacCKpbIBaTh UX CYILHOCTD:

7.1

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA TOCPEACTBOM COCTaBJICHHUS
AIIEKTPOHHOIO OajlaHca 3TUX peaKklui

7.2

YPAaBHEHUs pEaKUUd pa3Iu4yHbIX THUIIOB, IIOJHBIE W COKPAILIECHHBIE
YpaBHEHHsI peaKkIii HOHHOTO OOMEHA, YUUTHIBAsI yCIOBHUSA, IPU KOTOPBIX
9TH PEAKLUU UAYT 10 KOHIA

7.3

peakIuii TUIPOJW3a, PEeaKIHi KOMIUIEKCOOoOpa3oBaHUs (Ha TMpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA M aTFOMUHUS)




CdopmMupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IPUMEPAX XapakTep 3aBUCUMOCTH PEaKLHOHHOMN
CIIOCOOHOCTH  OpPraHUYEeCKUX COCIUHEHHUM OT KpaTHOCTH U THUMA
KOBQJICHTHOM CBs3U (O~ u T-CBS3W ) B3apMHOTO BIUSHUS aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIaX, a TaKKe€ OT 0COOGHHOCTEH pean3aliy pa3InyHbIX
MEXaHU3MOB MPOTEKAHUS pEeaKUi

8.2

XapaKkTepHble XMMHMYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIMMH
JKCIIEPUMEHTAMMU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMUpOBaHHOCTh YMEHHS XapaKTEPU30BaTh COCTaB W BaKHEUIIIHE
CBOICTBA BEUIECTB, MPUHAICIKAIIHNX K OMPEICIICHHBIM KJIacCaM U TPYIIIaM
COCMHEHUN  (TPOCThIC  BEIIECTBA, OKCUIBI, THIPOKCHUBI, COJIH;
YTIEBOIOPOABI, MIPOCTHIC IPUPHI, CIUPTHI, (PEHOJIBI, ATbJCTHU/IbI, KETOHEI,
KapOOHOBBIC KHCIIOTBI, CJIOXHBIC 3(UPBI, KHUPBI, YIJIEBOJABI, AMHUHBI,
AMUHOKUCJIOTBI, OCITKH)

10

ChopMupoBaHHOCTH yYMEHHSI TMPOBOAMTH PACYETHI IO XHUMHUYECKHM
dopMynaM U YpaBHEHUSAM XUMHUYECKUX pEaKIMi C MCIOJIb30BaHUEM
($u3HYECKUX BEJIINYMH:

10.1

Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3
HCXOJIHBIX BEIIECTB JITaHO B BUJE pacTBOpa C ONpeAETIeHHOH MaccoBoOH
JI0JIel paCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WJIM 00bEMHOM JI0JM, BBIXO/1A MPOAYKTA PEaKIIUU

10.3

TErI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEIX OTHOIICHHUI ra30B

10.5

M0 HAXOXACHUIO XUMUYECKOHN (hOpPMYJIBbI BEIIeCTBa

11

Binanenue cucteMod 3HaHMM O METOJAX HAYYHOIO IIO3HAHUS SIBICHUU
MPUPOABI, UCTIOIB3YEMbBIX B €CTECTBEHHBIX HAyKaX W yMEHUE NMPUMEHSTh
OTU 3HAHUSA IPU IKCHEPUMEHTAIBHOM HCCIECIOBAHUM BELIECTB W JUIA
OOBSICHEHUS XWMHYECKHX SBJIEHUW, HMMEIONIMX MECTO B TPHUPOJE,
MPAKTUYECKOU JIESITEIBHOCTH YEIOBEKA U B TIOBCETHEBHOM KU3HU

12

ChopMupoBaHHOCTH YMEHUS IPUMEHSATH (MCIIOJIb30BaTh) 3HAHHSI O COCTABE
U CBOWCTBAX BEIIECTB JUISI SKCIEPUMEHTAIbHOM NPOBEPKH THIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEW INPOTEKAHMWS XUMHUYECKUX pEeakUuil U
IIPOTHO3UPOBAHUS BO3MOXHOCTEM MX OCYHIECTBJIEHUS; CHCTEMHBIE
XMMUYECKHE 3HAHHUS Ui OOBSICHEHHS W TPOTHO3MPOBAHUS SIBJICHUM,
MMEIOIINX €CTECTBEHHOHAYYHYIO MPHUPOAY; IS HPHUHATHS TI'PAMOTHBIX
peleHuii mpodJIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMHEH

13

ChopMupOBaHHOCTH yMEHHUS IUIAHUPOBATb M TNPOBOAUTH XHUMHYECKHMA
OKCHEPUMEHT (TOyY€HHE M HU3yYeHHE CBOMCTB HEOPraHWYECKUX U
OpraHMYECKUX  BEIIECTB, KAayECTBEHHBIE PpEAaKIHUH  YIJIEBOJOPOAOB
Pa3sIMYHBIX KJIACCOB M KHUCIOPOJCOAEPKALIMX OPraHWYECKUX BEUIECTB,
pelIeHne IKCIEPUMEHTAIbHBIX 33a4 10 PAaCIIO3HABAaHUIO HEOPTaHUUECKUX




W OpPraHMYEeCKUX BEIIECTB) C COOJIIOJCHHEM TMpaBWi O€30MacHOro
oOpamieHuss ¢  BelIecTBAaMH U JaOOpaTOpHBIM  00OpPYIOBaHHEM;
(bopMyIHpOBaTh 1ENTM MCCIICIOBAHUS; MIPEICTABIATh B pa3audHOi (hopme
pe3yibTaThl  AKCIEPUMEHTA, AaHAJIM3UPOBAaTh W OLEHUBATh  HUX
JIOCTOBEPHOCTD

14

ChopMUpOBaHHOCTh YMEHHUSI OCYIICCTBIIATH IICJICHANPABICHHBINH MOUCK
XMMUYECKON MH(POPMALUU B pa3IMYHBIX UCTOUHUKAX (Hay4yHas ¥ y4eOHO-
Hay4Has JIUTeparypa, CpeaCcTBa MaccoBor nHpopmanuu, cetb MHTepHET 1
JIpyrue), KPUTHUECKH AaHAJM3UPOBATh XUMHUYECKYI0 HH(Oopmanuio,
nepepadarbiBaTh €€ W HCIOJIb30BATh B COOTBETCTBHU C IMOCTaBJICHHOW
yueOHOM 3a1aueit

15

CdopMUpOBAaHHOCTE  YMEHHUS  IPOTHO3MPOBATh, AHATU3UPOBATH U
OIICHUBAaTh HWH(MOPMAIMIO C TO3MIIMH SKOJOTUYECKOW O€30macHOCTH
MOCJICICTBUIM OBITOBOM M TPOM3BOJCTBEHHOW JIEATEIHLHOCTH YEJIOBEKA,
CBA3aHHOM C TmepepaboTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUU
OCO3HABaTh OMACHOCTh BO3JICMCTBHS HA KUBBIE OPraHU3Mbl ONPEICIICHHBIX
BELLECTB, IIOHMMAasl CMBICI T[OKa3areiass MpEeAeNbHOW JIOMYyCTUMOU
KOHIIGHTpAIlMK, W TMOSACHATh Ha MpUMEpax CIocOObl YMEHBIIEHUS W
MpEOTBPAIICHUS X BPEAHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKa




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

O XUMHUmn
Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
1 TeopeTnueckre OCHOBBI XUMUU
1.1 Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTpoeHus aroma. Pacmpenenenue

AIIEKTPOHOB IO SHEPreTHYecKuM YypoBHAM. Kiaccupukanus XUMHYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTHYECKUX YPOBHEH aToMoB (s-, p-, d-
aneMeHToB). OCHOBHOE M BO30YXJACHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAas
KOH(pUryparus aroMa. BaJleHTHBIE AJIEKTPOHBI

1.2 [Tepuonuueckass cucrema xumudeckux o3nemMeHToB JI.M. MeHneneesa.
®usnueckuit cmbica llepuogumueckoro 3akona .M. MenneneeBa. IlpuunHbl u
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH IO MepruoiaM
W TpylnaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHMM, BBICIITUX OKCHJIOB U THIPOKCHUJIOB

1.3 BaneHTHOCTb. QHGKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHCIICHUSA

14 Bupl xumuueckoi cBsi3u (KOBaJICHTHAs, HIOHHAsA, MeTaJUIMYecKasi, BOJOPOIHAs) U
MeXaHMU3MBbl ee oOpa3oBaHMs. MexXMOJEKyIsipHble B3auMoJeiicTBus. BemecTBa
MOJIEKYJIIDHOTO M HEMOJIEKYJIADHOIO CTpO€HHsA. THlbl KpUCTAJUIMYECKUX
pemieToK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMUECKON pPELIeTKU

1.5 Xumunueckas peakuus. Kinaccudukanus XuMU4eCKUX peakivii B HEOPraHUYeCKOn
Y OPTraHUYECKOM XUMHUH. 3aKOH COXPaHEHUS MacChl BEIIECTB

1.6 CKOpOCTb peakIiii, ee 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
1.7 TenoBbie 3¢ heKTh XUMHUYECKUX peakuuil. TepMoXuMuieckre ypaBHEHUs
1.8 OOpatumble peakuuu. XuMHUYecKoe paBHOBecue. DakTOpbl, BIHSIOINIME Ha

COCTOsIHUE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense

1.9 SJICKTpOJII/ITI/ILIeCKaﬂ JUCCconuranms. CunbHbIE U cla0bie QJICKTPOJIUTHI. Cpez{a
BOOHBIX pPACTBOPOB BEUICCTB: KHUCIIAA, HeﬁTpaﬂBHaﬂ, menoynas. CTeneHb
Juccoryanuy. Peakiyyu HOHHOTO oOMeHa

1.10 [I'unponus coneii. MonHoe mpousBeneHue Boasl. Bogoponusiii mokasatens (pH)
pacTBopa

111 |CmocoOsl BeIpaXeHHSI KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0JIsi pACTBOPEHHOTO
BELIECTBA, MOJIIpHAs KOHLIEHTpalys. HacelllleHHbIE U HEHACHIIIEHHBIE PACTBOPBHI,
pacTtBopuMocTh. Kpucramnoruaparst

1.12 OKHCIHTENbHO-BOCCTAaHOBUTEbHBIC peakinu. [loBemeHne BemecTs B cpeaax ¢
pasHbIM 3HaueHrueM pH. MeTtobl anekTpoHHOTr0 OanaHca

1.13 | DaekTposn3 pacTBOPOB M PACIIABOB COJICH

2 OCHOBBI HEOPTraHUYECKON XUMUH




2.1

Knaccudukanmst HeopraHu4eckux coennHeHni. HoMeHKnaTypa HeopraHu4ecKux
BELIECTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAIIOB (HATPUM, KAIHM, KalbLUi, MarHHM,
QTIOMUHHM, ITUHK, XpOM, XeJIe30, MeIb) U MX coeauHeHui. OOmme crocoObl
MOJTYyYECHHS] METAJIJIOB

2.3

XUMHUYECKUE CBOWCTBA BaXXHEUIIMX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
dochopa, yriepoma W KpEeMHHsS) HW = HMX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIIUX KUCIIOT, BOJAOPOIHBIX COSTMHEHUN )

2.4

I'eHeTnueckas CBA3b HEOPTraHNYCCKUX BCHICCTB, IIPUHAAICKAIINX K Pa3JIMYHBIM
Ki1accaM

2.5

Wnentudukanuss HEOpraHMYECKHX coennHeHnid. KauecTBeHHBIE peakiuu Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

OCHOBEI OpFaHquCKOﬁ XUMHNHU

3.1

OCHOBHbBIE TIOJIO)KEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OPraHUYeCKHX
coenuHeHuit A.M. bytiiepoBa. YTriiepoaHbI CKEJIET OPraHMYECKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKO# cBs3u, O- m T-CBS3U, sp®- sp?- sp-ruGpuamsanuu
opOuTasneil aToMOB YIJiepo/a. 3aBUCUMOCTh CBOWMCTB BEILIECTB OT XHMHUYECKOTO
cTpoeHust moJiekyn. ['omonoru. ['omonoruueckuii paa. Mizomepust u uzoMepsl

3.2

[TonsiTue o pyHkIMOHANBEHON Tpynne. OpueHTaunoHHbIE 3P PEKTH 3aMecTUTENEH

3.3

[IpencraBiaenne o kiaaccuuKaluMu oOpraHudeckux BemiecTB. HomeHkmartypa
OpraHMYECKHUX COEIMHEHUN (cucTemMaTHueckas) M TpUBHMAJIbHBIE Ha3BaHUS
BOKHEUIIUX MPEICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB

3.4

CBoOoIHOpaIMKATBHBINA U MOHHBIA MeXaHU3MBbI peakinu. [ToHsTHe 0 HyKIeoduie
u anexrpoduiie. [IpaBuno Mapkosaukosa. [IpaBumno 3aiitieBa

3.5

Ankanbsl. XUMHYECKHE CBOMCTBA AIKAHOB: raJIOrcHUpOBaHUEC, ACTUAPUPOBAHUC,
TEPMHUYCCKOE PA3JIOKCHUE, KPCKUHI, HN30MCpPHU3alHA, TOPCHHUC. HonyquI/Ie
AaJIKaHOB. HI/IKHOaHKaHH. CHCI_II/I(I)I/IKa CBOMCTB IIUKJI0AJIKAHOB C MaJIbIM pasMepomMm
nukia. Peakmun MPUCOCIUHCHHUA U paJUKAJIbHOIO 3aMCIICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: peaklUU MPUCOENUHEHUs (TaloreHUpOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THApATalus), TOPEHUs, OKHUCICHUS U
nonuMepuszanuu. [IpomblnieHHble W Ja00paTOpHbBIE CIOCOOBI  MONYyYEHUs
AJIKEHOB

3.7

Ankanuensl. XUMHYECKHE CBOMCTBA alKaJUEHOB: PEAKIMHM INPUCOEIUHEHUS
(ruapupoBaHMe, TaJOTr€HUPOBAaHUE), TOpeHHs] U nojumepusanuu. [lomyueHue
aJIKaJUueHOB

3.8

ANKuHBI. XMMHUYECKHE CBOWCTBA: PEAKLMU MPHCOSNUHEHHs (TaJloreHUpOBaHUE,
THJIpUPOBAHUE, TUApATalus, TUAPOTaJOreHUPOBAHKUE) KaK CIOCO0 MOTydeHUs
IIOJIMMEPOB M APYI'MX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amelieHus. I'opeHue
aleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO ILUIAMEHH I CBAPKH U PE3KU
MerauioB. [IpuMeHeHune aneruineHa




3.9

ApeHbl. XMMHUYECKHE CBOMCTBA OCH301a: PEAKIINH AIEKTPOPHIHBHOTO 3aMEIICHHUSI,
npucoeuHeHust (TUAPUpPOBAHUE, TallOTeHHpOBaHuE). Peakius ropeHwus.
Oco0eHHOCTH XMMHUYECKUX CBOUCTB ToJryoJia. [lomydenue 6en3ona. OcobeHHOCTH
XUMHUYECKHUX CBOUCTB cTupoia. [Tonmumepusaius crupoina. CriocoObl MOTydeHUs |
MPUMEHEHHUE apOMaTHYECKHUX YTII€BOJOPOIOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHOUPTHI. XHMHUYECKHME CBOWCTBA!
B3aMMOJICHICTBHE C  HAaTpUeM KaK CIOCO0  YCTAHOBJICHHS — HaJIH4Us
THAPOKCOTPYIIIBI, €  TaJOTC€HOBOJOPOJAaMH  KaK  CIOCcO0  TMOJydeHUSs
pacTBOpUTEIIeH, BHYTPU- U MEKMOJICKYJISIpHAst AeruapaTanus. Peakius ropenus.
[TomydyeHnue »5TaHONA: peakIus OpPOXEHHUs TIIIOKO3bI, TUIApaTalus STUJICHA.
OTUIICHIJIMKOJIb U TJIMLIEPUH KakK MPEJCTAaBUTEIU MPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@enon. Xumuyeckue cBOWCTBa (eHONa (peakuud C HATPHEM, THIPOKCHIOM
HaTpus, 6pomom). [Tonyuenne penona

3.12

Anpleruapl. XMMHUECKUE CBOWCTBA TPEACTbHBIX allbJCTHIOB: THIPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWUIBHYIO Tpymiy (peakuus '"cepeOpsiHOTro
3epkaiia”, B3aumoeicTeue ¢ ruapokcunom meau (II). Tlomydenue npenaenbHbIX
QIBJICTH/IOB. OKHCIICHUE CIUPTOB, THUApATAllds ameTuieHa. AICTOH Kak
npecTaBuTeNb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHCIICHUS alleTOHA

3.13

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBOMCTBA NpPEAEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB MypPaBbUHON KHUCIIOTHI.
[TonydyeHue mnpenenbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIMPTOB, ANBJACIMAOB. BrIicmiue npenenbHble U
Hernpe/iebHble KaApOOHOBBIE KUCIOTHI

3.14

Crnoxnble 3pupsl 1 kUpbl. CIIOCOOBI MOTYYEHUs CI0KHBIX 3(pUpoB. OOpaTUMOCTD
peakuuu stepudukanuu. IlpuMeHeHHe CIOXHBIX 3(QUPOB B MUIIEBOH H
naphoMepHOil MPOMBIIIIIEHHOCTH. JKUpbI Kak ClOXKHBbIE 3(UpPbI TIUIEpUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOICTBa KHUPOB: THIPUPOBAHUE,
OKHCIIeHHe. ['uaponan3, WiM OMBUIEHHE, )KMPOB KaK CHOCOO MPOMBIIIIIEHHOTO
TOJTY4EHHs] CONENl BHICIIMX KapOOHOBBIX KUCIOT. MBITA Kak CONMM BBICHIMX
KapOOHOBBIX KUCIIOT

3.15

XHWMHUYECKHE CBOMCTBA TIJIIOKO3Bl: PpEAKIUU C Y4YaCTUEM CIHPTOBBIX U
QNBJICTUIHON TPYIIN U MOJOYHOKHCIOEe OpokeHue. [IpuMeHeHue TIIOKO3BI, ee
3HA4YCHWE B KU3HEACATEILHOCTH OpraHm3Ma. Jlucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnmuBaromme ¥ HEBOCCTAHABIMBAIOUIUE AWMcCaxapuibl. [ uaponus
mucaxapunoB. [lomucaxapuapl: Kpaxman, riukoreH. CTpoeHHe MaKpOMOJIEKYIT
Kpaxmala, TJIMKOTeHa W IeJUTiono3bl. (Du3nueckue CBOWCTBA KpaxMmaia |
IEJUTION036I. XMMHUYECKHE CBOMCTBA KpaxMalia: THIPOJIN3, KaueCTBEHHAs PEaKIIHs
C MOJOM. XUMHUYECKHE CBONCTBA IEJUTFOJIO3BI: THUIAPOJIH3, MONy4YeHHE I(PUPOB
1esuTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIEIK)

3.16

AMuUHBI. AMUHBI KaK OpraHMYe€CKHE OCHOBAHUS: PEAKIIMU C BOJOM, KUCIOTaMHU,
peaKuH;{ FOpeHI/ISI. AHI/IHI/IH KaK HpeI[CTaBI/ITeJIB ap0MaTI/I‘-IeCKI/IX AMHWHOB.
XHWMHUYECKUE CBOMCTBA aHUJIMHA: B3aMMOICHCTBHE C KUCIOTaMU, OpOMHOM BOJIOM,
OKHUCJICHHUC. HOHY‘IGHI/IG aAMHUHOB aJIKI/IHI/IpOBaHI/IeM aMMHaKa 1 BOCCTAHOBJICHUECM




HUTPOIPOU3BOIHBIX YTIIEBOJOPOIOB

3.17

AMHMHOKHCIOTBI U O€lIKH. AMHHOKHCIOTHI Kak am(OTepHbIE OpraHuYecKHe
coeauHeHusi. OCHOBHbIE AMHMHOKHUCIIOTHI, oOpasyrommue Oenku. XUMHYECKHe
CBOMCTBa OCIIKOB: THAPOJIN3, ACHATYpAIHs, KAYECTBCHHBIE (I[BETHBIC) PEAKIIH HA
Oenku

3.18

CtpoeHue u CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHus: Mosiekyd. OCHOBHBIE CHOCOOBI MOJYYEHHS BbICOKOMOJIECKYIISIPHBIX
COCIMHEHUI: peaKIuy TOoJUMEpH3alii ¥ MOoJuKOHAeH cauu. Kiaccudukanus
BOJIOKOH

3.19

WNnertudukanuss OpraHMYECKUX COCIMHEHUH. PelieHne 3KCrepuMeHTATbHBIX
3a/1a4y Ha paclo3HaBaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU OPraHUYCCKUX COCIUHECHUHN

XUMHUS U )KU3Hb

4.1

XuMus B TOBCEAHEBHON >Ku3HHU. IlpaBuia Oe3omacHOHM pabOTBl C EIKUMH,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMU OBITOBON XHUMHUHU

4.2

XuMus U 310p0OBbe. XUMUS B MEAUIMHE. XUMUS U CENBCKOE X035IMCTBO. XUMHUS B
MPOMBINIICHHOCTH. XHUMHUS U SHEPreTUKa: MPUPOJHBIN U MOMYTHBIA HEPTIHON
rasbl, UX COCTaB U Hcrosib3oBaHue. CoctaB HePTU U ee nepepaboTka (MIPUPOIHbIE
WUCTOYHUKH YTJIEBOJOPOJIOB)

4.3

XUMHUS U DKOJOTHSl. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroUled Cpenbl U €ro
nocnenctus. Oxpana ruspocdepsl, MOUBkl, atMocdepsl, (Gaopbl U GayHBl OT
XUMHYECKOro 3arpsi3HeHus. [Ipobrema OTXOJOB U MOOOYHBIX MPOIYKTOB.
AnbTepHATUBHBIC UCTOUHUKHU YHEPTUU

4.4

OO0mre mpeACTaBIeHUs] O MPOMBIIIUICHHBIX CIOCO0aX MONTYYSHHUS XUMUUYECKHUX
BelecTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEpHOW KUCIOTHI). UepHas u
uBetHas  Metauryprus.  CTEKJI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiniieHHass  opraHudeckas  xuMus. Cblppe  AJI1  OpraHUYyecKoOu
MPOMBIIIIEHHOCTH

Tumsr PACUYCTHBIX 3a1a4

5.1

PacueTbl Macchl BellleCTBa HIIHM o0beMa ra3oB IO HU3BCCTHOMY KOJHNYCCTBY
B€IICCTBa, MaCC€ NN O6T)€My OAHOTO U3 YYaCTBYIOHUIUX B PCAKIIMH BCIICCTB

5.2

Pacuets! TernoBoro s¢dexra peakuu

5.3

PacueTsl 00bEMHBIX OTHOIIEHHI ra30B IIpU XUMHUYCCKUX PEAKIUAX

5.4

PacueTsr Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MTPOIYKTOB PEAKITUHU, €CIIH OTHO
U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuersl MaccoBoil wiam 0OBEMHON JONH BBIXOAA NPOAYKTA PEAKIHH OT
TEOPETHYECKH BO3MOKHOTO




5.6

PacueTsr Macchl (00beMa, KOMMYECTBA BEIIESCTBA) MPOAYKTa PEAKIIMH, €CITH OJTHO
M3 BEHIECTB JAaHO B BHJIE pPacTBOpa C ONPEACICHHOM MacCOBOM JOJEr
pPacTBOPEHHOI'O BELIeCTBa

5.7 Pacdyersl ¢ wucnosb3oBaHMEM TMOHATHH "MaccoBasg jgoss", '"MoJisipHas
KOHIeHTpauus", "pacTBOPUMOCTB"
5.8 Haxoxnenne MOJEKyasipHOH (OpPMYJBI OpPraHWYECKOTO BEIIeCTBa IO  €ro

IJIOTHOCTA M MAacCOBBIM JOJIIM JJIEMEHTOB, BXOIAIIUX B €r0 COCTaB, WU IO
IIPOJYKTaM CrOpaHUs
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