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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpoBHE CpeAHero ooiiero oOpazoBanus pazpaboraHa Ha ocHoBe DenepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoit ®Penepanun», TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS
(benepanbHOll  00pa3oBaTEeIBLHOM MporpaMmbl cpeaHero oémero oopasoanus (POII COQO), mnpeacTaBieHHBIX B
denepaabHOM TocyaapcTBeHHOM oOpaszoBatenbHOM ctaHaapte COO, c¢ yu€rom KoHmenmmm mpenomaBaHus y4eOHOTO
npenMera «XuMus» B 00Opa3oBaTeNnbHBIX opraHuzanusx Poccuiickoin denepannu, peanu3yOIIMX OCHOBHbBIE
oOpa3oBaTenbHbIE MPOrPaMMBbl, U OCHOBHBIX MOJIOKEeHUI «CTpaTeruu pa3Butusa Bocnutanus B Poccuiickoit @eaepannn Ha
nepuon a0 2025 roga» (Pacnopstxernue [paButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY HOJXOJ0B K pa3pab0TKe MPOrpaMMBbI 10 XUMUH, K ONPEEIIEHUIO 0011el cTpaTerun oOydeHus, BOCIIUTAHUS U
pa3BUTHS OOyJarOIIMXCS cpeAcTBaMu ydeOHoro npeameta «Xumus» 1 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbuble nonoxenuss GI'OC COO o B3auMO0OOYCIOBICHHOCTH LEJEH, COAEpKaHMs, Pe3yIbTaTOB OOYYEHHS U
TpeOOBaHUI K YPOBHIO OJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, IOJy4yaeMO€ BBIIYCKHUKAMHU  00111€00pa30BaTEIbHON  OpraHu3aliy, SIBISIETCA
HEOTHEMJIEMOM YacThio UX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPIIAIOIIMM 3TAllOM PeaTn3ali Ha COOTBETCTBYIOLEM EMY
0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEW, MPUCYIIMX LEIOCTHON CHUCTEME XMMHYECKOro oOpa3oBaHHs. DTH LEHHOCTU
KACAIOTCS MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHHMS MHUPOBO33PEHUS M OOIIEH KyJNbTyphl YEJIOBEKAa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3JI0pOBBIO M TpUpPOJIHOM cpene. Peanmsyercs Xummueckoe
oOpa3oBaHMe OOYYAIOIIMXCS Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUsl CPEICTBAMU Y4YEOHOro mpeaMera «XHUMUsS»,
COJIep>KaHUE W MOCTPOCHHE KOTOPOIO OIMpPEAENIEHbl B MPOrpaMMme MO0 XUMHUU C y4E€TOM CHEHM(PUKH HAYKU XUMHUH, €€
3HAYEHHUS B MO3HAHUM MPUPOJLI U B MATEPUATBHOM XKU3HU OOLIECTBA, a TaKXKe C y4ETOM OOIIMX IeJied U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHEro 00111ero oopasoanus B Poccuiickoit deaepanumu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyI0 POJib B COBPEMEHHOM LIMBUIIN3AllMH, B CO3aHUU
HOBOM 0a3bl MaTepHalbHOM KyJIbTYphl. OHA BHOCUT CBOM BKJIaa B ((OPMUPOBAHHE PAIIMOHATIBHOIO HAYYHOTO MBILIUICHUS, B
CO3JaHHE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIMIEeM MHpPE Kak O €IMHCTBE MPUPOJbI M 4YEJIOBEKa, KOTOpOE
dbopmupyeTcss B XMMUM Ha OCHOBE NMOHMMAaHHS BEHIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUpPA, OCO3HAHUS B3aMMOCBSI3H
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU NPUMEHEHUSI.



TecHO B3aUMOAECUCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHUS CTaja HEOTHEMJIEMOM YacTbl0O MHUPOBOU
KyJbTYPbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TPYJa W JKU3HU Ka)xaoro wieHa odmectBa. CoBpeMeHHas XUMUSl Kak
HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBji€Ha Ha pElIEHUE IIOOAIbHBIX MPOOJIEM YCTONYHBOIrO
pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YJHEPIETUUECKOM, MUIIEBOM, IKOJIOTUYECKON 0€301aCHOCTU M OXPaHBbI 310pPOBB.

B coorBercTBUM ¢ OOHmMMM LENSMH U NPUHLUMIAMHU CpPEJHEro oO0IIero oOpa3oBaHUS COJAEpKAHME IpenMeTa
«Xumus» (10-11 kmaccel, 0a30BBI ypOBEHb HM3YYCHHsS) OPHUCHTUPOBAHO IMPEHMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO
MOJATOTOBKY OOy4YarOIIMXCs, HEOOXOUMYIO UM JIJIs1 BBIpAaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEITHOTO BKIIFOUECHHUS
B KM3Hb COLIMYMa, IPOJOJKEHHsI 00pa30BaHUs B Pa3IMUHBIX 00IACTAX, HE CBSA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocTaBigOmIMMU  TIpeaMeTa «XUMUs» SBIAIOTCS 0a3oBble Kypchl — «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCcKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHMsI KOTOPBIX SIBJIIOTCSI OCHOBBI 0a30BOM HAyKH: cUCTEMa
3HAHUH 10 HEOPTAaHMYECKOW XMMHUU (C BKIFOUCHUEM 3HAHWHU M3 OOIICH XMMUHU) U OpraHHYecKor XuMuu. GopMUpoBaHUe
JTAHHOM CHUCTEMbl 3HAHUU TPH U3YYEHUU IMpeaMeTa 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUs BCET0 MHOI000pa3us
BELIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepkanusi KypcoB — «Opranndeckas xuMusi» u «O0111as 1 HeopraHuueckast Xumus» chopMUpOBaHa B
porpaMme Mo XMMHUH Ha OCHOBE CMCTEMHOTO MOAXO0Ja K M3YYEHHUIO0 y4eOHOro mMarepuaia u oOyclIOBJIE€HA UCTOPUUYECKH
00OCHOBaHHBIM Pa3BUTHUEM 3HAHUW Ha OMNpPEACIEHHBIX TEOPETHUECKUX YpOBHsX. Tak, B Kypce OpraHM4ecKOd XHMHH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHMSI OPTAHUYECKUX COCAMHEHUN, a TAKXKE HA YPOBHE
CTEPEOXMMHUYECKUX U JIEKTPOHHBIX MPEICTaBICHUN O cTpoeHuH BemiecTB. CBeneHus: 00 U3yyaeMbIX B Kypce BeEIlecTBax
JAlOTCSl B Pa3BUTUU — OT YIJIEBOAOPOJOB JIO0 CJIOXHBIX OMOJIOTMYECKH aKTHBHBIX COelMHEHUH. B Kypce opraHuueckoi
XUMHUU TIOJy4YalOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO o0OHIEro oO0pa3oBaHusd MEPBOHAYAIbHbIE
MPEAICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BELIECTB OT UX
CTPOCHUS, O XUMUYECKON PEAKIIUU.

[Ton HOBBIM YIJIOM 3peHUs B mpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpUBAETCs W3YYCHHBIH Ha ypOBHE
OCHOBHOT'O O0IIero oOpa3oBaHMsI TEOPETHUUECKUN MaTepHall U (PaKTOJOTHUYECKHE CBEACHMS O BEIECTBAX M XUMHUYECKOU
peakuuu. Tak, B yacTHOCTH, B Kypce «OO01as 1 HeopraHu4yeckass XUMHUs 00y4aroIIMMCs MPEJOCTABISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHE MEPUOAUYECKOr0 3aKOHA € OOILIETEOPETUYECKUX W METOJOJOTMYECKUX MO3UIUH, TIy0Xe MOHSThH
UCTOPUYECKOE U3MEHEHHUE (QYHKIIUI 3TOro 3aKoHa — 0T 00001IaIoIIel 10 0OBICHAIOMEN U MPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHWM O BOXXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHM, CBOMCTBAX M NMPHUMEHCHUH, A TAKKE O
XUMUYECKUX PEAKIUAX, WX CYITHOCTH W 3aKOHOMEPHOCTSX MpOTEeKaHWs gomoiHseTcs B kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJEP’KaHUs, MMEIOIIMMH KYJbTYpOJIOTHYECKANA W NPHUKIAJHOM XapakTep. OJTU 3HAaHUA CIOCOOCTBYIOT
NOHMMAHUIO B3aUMOCBSI3M XUMHUHU C JAPYTMMHU HAayKamH, PacKphIBalOT €€ poJib B IMO3HABATEIbHOM W MPaKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHUIO YBAXXEHHUSI K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U
MPAKTUYECKUX TPHIOKCHUH XUMHH, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSA3aHHBIX C XMMHEH, KPUTUUECKU OCMBICIMBATh UH(POPMAIMIO U MPUMEHSATH €& JJIsl MOIMOJTHEHUS 3HAHUMH,
pelIeHUs] MHTEIUICKTyalIbHBIX W JKCHEPUMEHTANbHBIX HCCIEAOBATENIbCKUX 3a/lad. B 1enom conepkaHue y4eOHOTO
npeaMeTa «XUMUs» JaHHOTO YPOBHS U3YyUYE€HUs] OPUEHTUPOBAHO Ha (popMUpPOBaHKE Yy O0YyUAIOMIMXCS MUPOBO33PEHUECKOM
OCHOBBI JIJISl TIOHUMaHUsI (PUIIOCOPCKUX HJEH, TaKUX KaK: MaTepUaJIbHOE €IUHCTBO HEOPTaHUYECKOTO0 U OPTraHUYECKOIro
MHUpa, O0YCIIOBJIEHHOCTh CBOMCTB BEUIECTB MX COCTAaBOM U CTPOCHHMEM, IMO3HABAEMOCTb MPHUPOAHBIX SIBICHUN NYTEM
HKCTIEPUMEHTA U PEUICHUS MPOTUBOPEUUNA MEXKTY HOBBIMU (PAKTaAMU U TEOPETUUECKUMU MPEANOChUIKAMHU, OCO3HAHUE POJIU
XUMHUH B PEIICHUHU SKOJOTUYECKHUX MPOOIIeM, a TakkKe podsieM cOepeKeHUs YPHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS
HOBBIX TEXHOJIOTHI1 U MaTE€pUAJIOB.

B nnaHe penieHus 3a1ad BOCIIUTAHUS, Pa3BUTHS U COLUAIIM3AIMU O0YUYaAIOIINXCS MPUHSATHIE MPOTPAMMO 10 XUMUU
NOAXO/bl K ONpPENENICHUI0 COAEP)KaHHUS M TMOCTPOCHUS MpeaMeTa MpeaycMaTpuBalOT (POPMUPOBAHUE YHHBEPCAIBHBIX
y4eOHBIX JEUCTBUI, UMEIOIKUX 0a30BO€ 3HAUYECHME MJIs PA3JIMUHBIX BHUJIOB JIEATEIILHOCTH: PEIICHHs] MpoOJeM, MOMCKA,
aHanu3a U o0paboTKH MH(POPMAIMK, HEOOXOAUMBIX IS MPUOOPETEHUs OMbITa MPAKTHUYECKOM M HCCIEAOBATEIIbCKOM
JEATEIIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUU XUMUMU.

B mpaktuke npenojaBaHHs XMMHUM Kak Ha YpPOBHE OCHOBHOrO oOHIEro oOpa3oBaHMs, TAK M HA YPOBHE CPEIHErO
oOmero oOpa3oBaHus, MPU OMPENEIECHUN COJIEPKATEIbHON XapaKTEPUCTUKH 1ieJield M3y4YeHHs MpeaMeTa HarnpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAUIMOHHO Tpu3HAETCs (OPMHPOBAHWE OCHOB XHWMHUYECKOW HAyKHW Kak o01acTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUUYECKON JEATEIIbHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJabTypbl. C METOIUYECKOW TOYKH 3PEHHUS TaKOM MOJXO]l K OMPEIEIICHUIO LIeJield U3yUYEeHUs MPEaMETa SIBISICTCS BIIOJHE
OTpaBAaHHBIM.

CoriacHo TaHHOW TOYKE 3PEHUS TJIABHBIMHU LIEISIMUA M3YYCHUs MpeaMeTa « Xumus» Ha 6azoBoM yporHe (10 —11 kir.)
SABJISIIOTCSL:



o (opMUpOBaHHE CHUCTEMBl XMMHUYCCKHUX 3HAHWUN KaK BaXHEHIIEH COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOM JieXKaT KITI0UEBbIC OHATHA, (PyHAaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE SI3bIKA
HayKH{, YCBOCHUE U IOHUMAHHUE CYIIHOCTH JOCTYITHBIX 0000MIEHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJICHUE
C UCTOPHUEN UX PA3BUTHS U CTAHOBIICHHUS,

e (opmMupoBaHHEe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/JAaX TO3HAHUS BEIIECTB UM XUMHUYECKHX PEaKIui,
HEOOXOJIUMBIX ISl MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMUUYECKUX SIBJICHUN, UMEIOITUX
MECTO B MPUPOJE, B MPAKTUYECKON U TOBCETHEBHOM KU3HU;

e Da3BUTHE YMEHHUH U CHOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OOBSCHEHHUEM XHMHUYECKOTO
HKCIIEPUMEHTA, COOIIOIEHUEM IIPABHII O€30MIaCHOTO OOPAILEHUS C BEILIECTBAMHU.

Hapsany ¢ atum, copep:kaTeinbHasi XapaKTEpUCTUKA LEJIEH MU 3ajad M3y4eHHUsl MpeIMeTa B MporpaMMe Mo XUMUU
YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMH NPHOPUTETAMH B CHCTEME CPEIHEro OOHIEro oOpa3oBaHMS.
CeronHs B MpenoaBaHUM XUMHUU B OOJIbLIEH CTENEHH OTHAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COAEpKaHUs
OoOy4eHMs, OPUEHTHUPOBAHHOW Ha TIOJIMOTOBKY BBIMTYCKHHUKA OOIIe00pa30BaTEIbHON OpraHu3alliy, BJIAJCIONIETO HE
HAa0OpOM 3HAHUH, a PYHKIIMOHATILHON TPaMOTHOCTBIO, TO €CTh CITIOCOOAMU U YMEHMSIMU aKTUBHOTO TOJIYYCHHS 3HAHUW U
MPUMEHEHUS UX B PEabHOM KU3HU JJI PEUICHUs TPAKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TUM NpU U3YHYEHUH NpeaMeTa « XUMHUs JOMUHHUPYIOUIEE 3HAUeHUE MPUOOPETaI0T TaKue LENN U 3aJa4H,
KakK:

amanTamnys OOydYarIMXCAd K YCIOBUSM JTUHAMUYHO Pa3BUBAIOIIETOCS MUpPa, (opMUpOBaHHE HHTEILIEKTYalTbHO
pa3BUTON JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX MIPUMEHECHUEM;

dopMmupoBaHre y OOYYAIONIMXCS KIIOYCBBIX HABBIKOB (KJITFOYEBBIX KOMIICTCHIIMN), WMECIOIIUX YHUBEPCAIbHOEC
3HAUCHUE JJIA PA3IUYHBIX BHUJIOB JCATEIHHOCTU. PEIICHHS MpoOsieM, TOWCKA, aHalmu3a W o0paboTku uH(OpMmaIuu,
HEOOXOMUMBIX JIJIsI IPUOOPETEHUST OTBITA JNEATEILHOCTH, KOTOPasl 3aHUMAET BAXKHOE MECTO B TIO3HAHWUU XMMHH, a TAKXKe
JUISL OLEHKH C TIO3MIMHA SKOJOTMYECKOW Oe30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX IPOILIECCOB Ha
OpraHW3M YEJIOBEKA U MPUPOIAHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0yYaroluxcs:
CIIOCOOHOCTH CaMOCTOSATEIBHO MPHUOOPETAaTh HOBBIC 3HAHUA M0 XMMHUU B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMH,



UCIIONIb30BaTh COBPEMEHHbIE MH(OpPMAIIMOHHBIE TEXHOJOTUU JIsl MOWCKAa M aHalIW3a y4eOHOW M HAy4YHO-TIOMYJISIPHON
uH(GOPMAIIUU XUMAYECKOTO COACPKAHUS,

dbopMupoBaHre W pPa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHUBHOTO M JIOTHYECKOTO MBIIIJICHHS, HaOII0AaTeIbHOCTH,
COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIMMBbI, B YAaCTHOCTH, NPHU IJIAHUPOBAHUM U IPOBEACHHUU
XMUMHYECKOTO IKCIIEPUMEHTA,

BOCIHUTAaHUE y OOydaromuxcs yOeKIEHHOCTH B TYMaHHCTUYECKOM HAIPaBICHHOCTH XHMHH, €€ Ba)KHOM poiu B
pelieHrnu TJIO00ANBHBIX MPOOJIEM PpaAIMOHATIBFHOTO MPUPOIOTOIH30BAHUS, MOMOJHEHHUS JHEPTETHUECKUX PECYpCOB U
COXPAaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpENKHOr0 OTHOIIEHUS K MPUPOAE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUs] ONbITA MCIIOIb30BAHMS MOJYUYEHHBIX 3HAHUM U1 MPUHATUS TPAMOTHBIX PELICHUN B
CUTYyalUsIX, CBA3aHHBIX C XUMUUYECKUMH SBJICHUSMU.

B yueOHOM miaHe cpenHero ooOmero oOpa3oBaHUs NpeaMeT «XHUMHs» 0a30BOro YpOBHA BXOJUT B COCTaB
npeaMeTHON 00s1acTh «EcTeCTBEHHO-HAYUHBIE TPEAMETHD.

OO1ee 4uCIO 4acoB, OTBEAEHHBIX AJIsi M3yUEHUs XMMHH, Ha 0a30BOM YpPOBHE CpEIHEro oOuiero odpazoBaHus,
coctarisieT 68 yacos: B 10 kimacce — 34 yaca (1 uac B Henmenmo), B 11 kimacce — 34 vaca (1 gac B Heelo).



COJAEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHUH

[IpeameT opraHuueckoll XuUMHUU: €€ BO3HHUKHOBEHHE, PAa3BUTHE M 3HAUYEHHE B IMOJYYEHHH HOBBIX BEIIECTB H
MarepuasioB. Teopus CTpoeHMs opraHudeckux coenuHeHud A. M. bytieposa, €€ ocHOBHBIE MOJIOKEHUA. CTPYKTypHBIE
(GopMyJibl OpraHM4ecKUX BelEeCTB. [omoiorusi, uzomepusi. XUMHUYECKas CBSI3b B OPraHMYECKHUX COCAUHEHMSIX —
OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o0 KiIacCU(pUKALMK OPraHMYecKHX BewlecTB. HOMEHKnarypa OpraHMYecKHX COEIUHEHHM
(cucTemarudeckast) ¥ TPUBHAIbHBIC HA3BAHUS BAKHEUIIIMX TPEJICTABUTEIICH KIIACCOB OPTaHUYECKHIX BEIIECTB.

OKCIepUMEHTANIbHBIE METOABl M3YUYEHMsI BEIIECTB M MX MPEBPALICHHUI: O3HAKOMJIEHHE ¢ 00pa3laMu OpraHMYeCKHUX
BELIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJICJIMPOBAHHE MOJEKYJ OPraHMYECKHUX BEIIECTB, HAOJIOJIEHUE M OIUCaHHUE
JICMOHCTPAIIOHHBIX OIBITOB MO MPEBPALICHUI0 OPraHWMYECKUX BEIICCTB MPH HArpeBaHuM (IUIaBJICHHE, OOYIIMBAaHUE W
TOpCHHUE).

Yriaesopopoasl

AJKaHBI. COCTaB W CTPOEHWE, TNOMOJIOTMUECKHH psa. MeTraH M 3TaH — NpOCTEWINME MNPEACTABUTEIN AJKAHOB!
(Gu3MUeCKre W XMMHUYECKHE CBOWCTBA (peakiMM 3aMEIICHUs M TOPEHUs), HaxXOXICHHE B TPUPOJE, IOIyYCHHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTMYECKUH Psifl. DTUIEH U NPOIMUJIEH — MPOCTEHIIINE PEICTaBUTENN AJKEHOB!
dusnveckue W XUMHYCCKHE CBOMCTBA (pEakiMM TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THIPATAIUM, OKUCJICHUS U
HOJMMEPU3AINN), OTYYCHUE U TIPUMEHEHHE.

Ankanuensl. Oyramuen-1,3 u wmerunOyramueH-1,3: cTpoeHHe, BaKHEHIIME XHMHUYECKHE CBOMCTBa (peakius
nojumepu3aiyn). [lonydeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI.



AJIKMHBI. COCTaB U OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTHYECKHM psii. ANETUIEH — MNPOCTEHIIMI TpeacTaBUTEINb
JIKKWHOB. COCTaB, CTpPOCHWE, (HU3MYeCKHMe W XHUMHUYCCKHE CBOWCTBAa (peaknuy TUAPUPOBAHUS, TaJIOTCHHPOBAHHUS,
THIpaTalliy, TOPCHHS ), TIOJyYSHUE B IPUMCHECHHE.

Apenbl. ben3os: cocraB, crpoeHHe, (GHU3MYECKHE M XUMHUYSCKHE CBOMCTBa (peakiMu TaJIOTCHUPOBAHHUS U
HUTPOBAHUs), MOJYyYCHHE U MPUMEHEHUe. Tonyon. cocmas, cmpoenue, usuieckue u xumudeckue ceoticmea (peaxyuu
2ANOCCHUPOBAHUSL U HUMPOBAHUS), NOJY4eHue U npumeHeHue. TOKCHIHOCTh apeHOB. [ eHeTHuYecKash CBsI3b MEXIY
YIJIEBOAOPOAAMU, MPUHAIEKAIIUMH K PA3JIUYHBIM KJIACCaM.

[IpupoHbie HMCTOYHUKH YIIIEeBOAOPOJOB. I[lpupomneiii ra3 u mnomytHble HedTsHble ra3pl. Hedtr u e
npoucxoxaeHue. CrnocoObl mepepaboTku HEe(PTH: TMEpPEeroHKa, KPEeKUHT (TePMHUYCCKHM, KaTaJTUTHYCCKHM), MUPOJIU3.
[TpomykThl mepepaboOTKu HEPTH, UX NPUMEHEHUE B MPOMBIILIEHHOCTH W B ObITy. KaMEeHHBIH yrojib U MPOAYKTHI €rO
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHUsI BEIIECTB W HUX MPEBpAICHUIN: O3HAKOMJIEHHWE C oOpaslamu IuiacTMacc,
KaydykoB ©  pe3uHbl, koiekuuun «Hedtb» u  «Yromp», MOAEIUPOBAHUE MOJIEKYJ  YIJIEBOJIOPOJOB H
raJIOT€HOIIPOU3BOHBIX, IPOBEICHNE IPAKTUYECKON PaOOThI: MOTyYEHNE ITUIICHA U U3yUYEHUE €ro CBONCTB.

Pacuérnrle 3agaun.

BbIunciieHuss 1o ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00BEMa, KOJIMYECTBA HMCXOIHOTO BEIISCTBA WIIU
NPOJIYKTa PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTHUYECTBY OJTHOTO U3 MCXOTHBIX BEIIECTB MM MPOAYKTOB PEAKITUH).

Kuciiopoacoaep:kamue oprannyeckue coelMHeHUs

[IpenenbpHBIC OHOATOMHBIC CIUPTHI. METaHOJ U ATAHOJI. CTPOCHUE, (PU3MUYCCKHE U XUMHYECKHAE CBOMCTBA (peakiun
C AKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHE), NMpPUMEHEHUE. BOIOpOIHBIC CBSI3M MEXKAY MOJICKYJIaMHU
CIIUPTOB. JlercTBrEe MeTaHoIa U 3TaHOJIa HAa OPTaHU3M YEJI0OBEKa.

MHoroaromMHble CHUPTHL. ODTWICHIVIMKOJIb W TJIUIEPUH: CTPOCHHE, (PU3NYECKHE U XHUMHUYECKHUE CBOWCTBA
(B3auMoJIeliCTBIE CO MICIOYHBIMH METaIaMH, Ka4eCTBCHHAs peEakiys Ha MHOTOaTOMHbIC CHHPThI). JledicTBue Ha
opraHusM 4enoseka. [I[puMenenne ramuepuHa u TUIICHIJIMKOJIS.

®deHoJI: CTPOECHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYECKHE cBOCcTBa. TokcMUHOCTh (eHona. [Ipumenenue denona.

ANbIeruapl U Kkemousvli. GopMallbACTH I, alleTABACTHI: CTPOeHHE, (PU3MUYECKUEe M XUMUYECKHUE CBOMCTBA (peakiuu
OKHCJICHHUS U BOCCTAHOBJICHUSI, KAYECTBEHHBIE PEAKIUH), TIOJTYYCHUE U TPHUMEHEHHE.



OIIHOOCHOBHBIC TIpeeTbHbIE KapOOHOBBIC KUCIOTH. MypaBbHHAS M YKCYCHAsh KUCIIOTHI. CTpOCHHE, (PU3MUYECKUE U
XMUMHYECKHE CBOWCTBa (CBOMCTBa, OOIIME ISl Kiacca KHUCJIOT, PEaKIHs ITePUPHKAINH), MMONydeHHE W TPUMECHEHUE.
CreapuHOBass W OJICMHOBAs KHCJIOTHI KaK TPEJCTABUTENN BBICIINX KapOOHOBBIX KHUCJIOT. MBUIa KakK COJHM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICHCTBHUE.

CrnoxHbie 3(pUpBI KaKk MPOU3BOIHBIC KapOOHOBBIX KUCIOT. [ Mapoian3 ClIoXHBIX 3¢upoB. Kupsl. ['Hapoan3 Kupos.
[Ipumenenue xupoB. bruonornueckas posib )KUPOB.

YrieBoapl. cocTtaB, KiaccH(HKaIuMsa yriieBoaoB (MOHO-, JOU- W Tojucaxapuiabl). [moko3a — mpocTeHImui
MOHOCAXapuj. OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (U3MYecKne H XUMHUYSCKHE CBONCTBa (B3aMMOJICHCTBUE C
rugpokcunom memu(ll), okucinenne aMMuadHbIM pacTBopoM okcuna cepedpa(l), BoccTtaHoBIeHHE, OPOKEHUE TIFOKO3bI),
HaXOXKJCHHE B TIPUpPO/Ie, IpUMEHEeHne, Ononorudeckas posb. @otocunres. PpyKTO3a KaK U30MEP TIIOKO3HI.

Kpaxmai u 1mesumoso3a Kak mpupogHble moduMepsl. CTpoeHre Kpaxmalia U HeJuTiono3bl. Ousndeckre u XuMUIeCKUe
CBOMCTBA Kpaxmaia (THIpoJin3, Ka4eCTBEHHAs PEAKIIHsI C HOJIOM).

DKCIIepUMEHTAIbHBIE METObl M3YYCHHsI BEIIECTB M WX IPEBPAIICHUI. MPOBEICHUE, HAOIIOACHHE M OIMCAaHUC
JICMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CHHPTOB (OKHCICHHE 3TaHOJa
okcupom wmeau(ll)), mMHOroaromHeIx crnupToB (B3aumojerhcTBUe TiuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaeruaos
(oxuciaeHne aMMuadHbIM pacTBopoM okcuaa cepeopa(l) u ruapokcumom meau(ll), B3anMoaelicTBre Kpaxmaia ¢ HOIAOM),
MPOBEICHHUE MPAKTHYECKOW pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3anaun.

BbIunciieHuss 10 ypaBHEHHIO XHMHYECKOH peakuuu (Mmacchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO BEIIECTBA WIIH
NPOJIYKTA PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJJHOTO U3 MCXOHBIX BEIIECTB MM MPOAYKTOB PEAKITUH).

A3zoTcoaepkalre OpraHndecKue COCTUHCHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIC OpraHHYecKue coennHeHus. Dru3ndeckne U XUMHYECKAE CBOMCTBA aMHHOKHCIIOT
(Ha mpumepe raunKHa). bruomorndeckoe 3HaueHHE aMUHOKUCIIOT. [lenTH b

benkn kak pUpOIHBIC BRICOKOMOJICKYJISIPHBIC coeMMHeHus . [IepBrUHas, BTOpUYHAS U TPETHUYHAS CTPYKTypa OCIIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: THIIPOJIN3, ACHATYpAIlHs, KAYeCTBEHHBIC PEaKIIUU Ha OCIKH.

OKCIIepUMEHTAILHBICE ~ METOJbl W3YyYEHUS BEIIECTB W WX MPEBpalleHUil: HaONIOJEHUE ¢ ONHCAHUE
JIEMOHCTPAIIMOHHBIX OTBITOB: JICHATYpAI¥si OSJIIKOB IPY HATPEBAHWH, IBETHBIE PEAKIINU OEJIKOB.



BricokoMoJieKyJISIpHbIE COeTUHEHUS]

OCHOBHBIE MOHSTHUSI XUMUU BBICOKOMOJICKYJISIPHBIX COCAUHEHU: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb
MOJMMEPHU3ALINH, CPEIHAS] MOJEKysipHas Mmacca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALUS U TIOJIMKOHICHCALIUS.

DKCIepUMEHTAIbHBIE METOJIbI U3YUYCHHS BEIISCTB M UX MPEBpaIllcHU: 03HAKOMJICHHE ¢ 00pa3laMu IPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBSA3H.

Peanuzanuss MeXNnpeIMEeTHBIX CBS3ed IMpU H3ydeHUH opranudeckor xumuu B 10 kimacce ocymiecTBiseTcs depes
HCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHN, TaK W IMOHATHH, SIBJSIOMIMXCS CUCTEMHBIMU JIJISI OT/ICIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOuue ecTecTBEHHO-HAYyUHbIC TOHATHS. SIBJICHUE, HAy4HbI (PakT, TUMOTE3a, 3aKOH, TEOPHSs, aHAIU3, CHUHTE3,
KJ1accuuKanus, NepuoJUIHOCTb, HAOIIO/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE.

dusnka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, MOJICKYJIa, SHEPreTHYECKUH ypOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSTHHE BEIECTBA, (PHU3UUECKHe BEIMUUHBI U SIUHUIIBI UX U3MEPCHUSI.

buonorusi: kieTtka, opranusM, Ouocdepa, oOMEH BelIeCTB B opraHuzme, (HOTOCHUHTE3, OMOJOTMYECKH aKTHUBHBIC
BerecTBa (OCIIKH, YIIICBOIbI, KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMIAEMbI€, TOIIJIUBO, PECYPCHI.

TexHonorus: MUIIEBbIC MPOIYKTHI, OCHOBBI PAIIMOHAJIBHOTO IIUTAHUSA, MOIOIIUE CPEJICTBA, JIEKAPCTBEHHBIC U
KOCMETHYECKHE TTperaparhl, MaTepUalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU



XUMHYECKUI 3iIeMEeHT. AToM. Sfnpo aroMa, HW30TONBL. OJIEKTPOHHAs O000J0YKa. ODHEPreTHYECKHE YPOBHH,
I0JTypOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 31eMeHThI. OCOOCHHOCTH pacIpeIeCHHS 3JICKTPOHOB 10 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(PUTYpallKsi aTOMOB.

[lepponnueckuii 3akoH u llepuomuueckass cucrema xumudeckux d3nemMeHToB JI. WM. MenaeneeBa. CBs3b
MEPUOJUYECKOT0 3aK0HA U [leprnoanueckor CUCTEMbl XUMUYECKUX 3JIeMeHTOB [l. 1. MeHneneeBa ¢ COBpEMEHHOM T€OpUEN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBONCTB XMMHUYECKHUX JJIEMEHTOB W 00pa3yeMbIX HUMH MPOCTHIX H
CJI0>KHBIX BEILIECTB I10 TPyNIaM U NepruojaM. 3HAYCHUE MEPUOINUYECKOr0 3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemecTBa. XMMHUYECKast CBSI3b. BHIbI XUMUYECKOM CBsi3M (KOBaJCHTHAs HEIOJIIpHAs U MOJISApHAsl, HOHHAS,
MeTaJIndeckas). MexaHu3Mbl 0Opa30BaHHs KOBAJCHTHON XUMHYECKOW CBsA3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIMH).
BopaopoaHas cBsi3b. BaieHTHOCTB. DI€KTPOOTpUIIATEIbHOCTh. CTENeHb OKUCIICHUS. IOHBI: KATUOHBI 1 AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIDHOTO CTPOEHHS. 3aKOH TMIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIBI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIINYECKON PELIETKH.

[TonsiTHEe 0 MUCTIEpCHBIX cUcTEMaX. ICTUHHBIE U KOJUIOMIHBIE PACTBOPBI. MaccoBas [10J1s1 BEIIECTBA B PACTBOPE.

Knaccudukanusa neopranumueckux coenuHeHuii. HoMeHkmarypa HeopraHMYecKuWX BemlecTB. ['eHeTudeckas CBS3b
HEOPraHUYECKHUX BEILECTB, MPUHALICKAIUX K PA3JTUYHBIM KJIACCaM.

Xumuueckas peakius. Knaccupukanns XMMUYECKUX pPEaKIMil B HEOPraHWYECKOM M OpPraHMYeCKOM XUMHH. 3aKOH
COXPAHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT Pas3lWyHbIX (akTopoB. OOpaTUMBIE peakIud. XHMHUYECKOE pPaBHOBECHE.
@akTOpHI, BIUAIOLIME HA COCTOSIHHE XUMHUUYeCcKOro paBHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas aucconuanus. CuiibHbe U ciadbie dIeKTpoauThl. Cpeaa BOJAHBIX PACTBOPOB BEIIECTB: KUCas,
HEUTpaJibHas, IIEJTOYHAS.

OKHUCIUTENHHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

DKCnepUMEeHTAIbHBIE METOJIbI M3Y4YeHUs BEIIECTB M MX TMpPEBpallleHui: AeMoHcTpaiusa Tadmui «llepuognueckas
cuctema xuMmuueckux annemeHtoB JI. . MenneneeBa», uzyueHrue mMojeiell KPUCTALTUISCKAX PEMIETOK, HAOIIOJCHUE U
OMKCaHUE JEMOHCTPAllMOHHBIX M J1a0OPAaTOPHBIX OMNBITOB (pa3joKEHUE TEPOKCHAA BOJOPOJA B IPHCYTCTBHH
KaTajau3aTopa, ONMPEAECICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATBHOTO MHAMKATOPA, pPEaKIMd HOHHOTO
oOMeHa), TPOBEICHUE MPAKTUICCKON paboThl «BiusiHIE pa3audHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOW PEAKITHI.



Pacuérnrle 3agaun.

Pacu€Tel mo ypaBHEHHMSIM XWMHUYECKUX pEaAKIUHd, B TOM YHCIE TEPMOXUMHUYECKHE pACUYETHI, PACUETHI C
HCIIOJIb30BAHUEM MOHSITHUS «MacCOBasl JI0JIsI BEIECTBAY.

Heoprannuyeckass Xumus

Hemeramnel. [lonoxenne HemeraioB B llepuonnyeckor cucreMe xumuuyeckux aneMeHToB [[. M. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB. DPU3NYECKUE CBOKWCTBA HEMETAIUIOB. AJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa,
cepsl, pocdopa u yrirepona).

XUMHUYECKUE CBOWMCTBA BaXKHCHINNX HEMETAJIOB (raloreHOB, cephl, a30Ta, docdopa, yriaepoaa U KPEMHHS) U UX
COeIUHCHMI (OKCHIOB, KUCIOPOACOACPIKAIINX KHCIOT, BOJIOPOIHBIX COCIUHEHUI).

[IpyuMeHEeHnEe BaXXHENUIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnbl. [lonoxenune wmeramnoB B Ilepuoamyeckoit cucreme xumuueckux snemeHtoB JI. M. MeHnneneesa.
OcoOEHHOCTH CTPOCHMS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTaylioB. O0mme ¢usndeckue cBoiicTBa MeTalioB. CIlIaBhl
METaJUIOB. DJICKTPOXUMUUECKUMN Psijl HAPSHKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBA BKHEHIIINX META/IOB (HATpUi, Kaluii, KaabIl[Ui, MATHUHA, allOMUHNN, IUHK, XPOM, JKEJIE30,
MEJIb) U KX COCIMHECHHMIA.

OO61ume crnocoObl NoJyuyeHUst MeTaJIoB. [I[puMeHeHre MeTaJIJIOB B OBITY M TEXHUKE.

DKCHEPUMEHTATIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: N3YYEHUE KOJUICKINU «MeTauibl U CIIJIaBbD,
0o0pa3IioB HEMETaJVIOB, pEIIeHHE HSKCICPUMEHTAIBHBIX 3a7ad, HaOIIOJICHHE M OINHCAaHHWE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUEC THAPOKCHIA AIFOMHHHS C PAacTBOPAMHM KHCIIOT M IICIIOYEH, KauyCCTBCHHBIC
peakiuy Ha KaTHOHBI METAJIOB).

PacuétHrble 3amaun.

PacuéTter Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCEe WU 00BEMY OIHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, PacyEéThl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO M3
BELIECCTB UMEET ITPUMECH.

XUMHS H )KU3Hb

Ponp xumum B 0o0ecrieYeHUH 3KOJIOTHYECKON, PHEPreTUUEeCKON M MUIEBONM 0€30MacHOCTH, PAa3BUTUM METUIIUHBI.
[ToHsiTME O HAYYHBIX METOIAX MO3HAHUS BEMIECTB U XUMHUYECKUX PEAKIUH.



[IpencraBnenust 00 00X HAYYHBIX TPUHIIMIAX MPOMBILIIEHHOTO MOJYyYEHNs BaXKHEUIINX BELIECTB.

YenoBek B MUPE BEIIECTB U MATEPHUAJIOB. BAKHEMIIIME CTPOUTEIBHBIE MaTEpPHaibl, KOHCTPYKIIMOHHBIE MaTEpHaJbl,
KpPacKH, CTEKJIO, KEpaMUKa, MaTepHUaIbl Ui AIEKTPOHUKH, HAHOMAaTepUasbl, OpTaHUYECKUE U MUHEPAJIbHbBIC YA0OPEHHUS.

XuMHsT U 3I0pOBbE YEJIOBEKA: IMpaBUja MCHOJIB30BAHMS JIEKAPCTBEHHBIX MPENapaToB, IMpaBuiia 0e30MacHOro
UCITIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUH B TOBCEAHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzauus MexXnpeIMeTHBIX CBA3EH MU U3y4eHHH OOLIel U HeopraHnyeckor xumuu B 11 kitacce ocyiiecTBiseTcs
Yyepe3 HCIOJIb30BAHWE KAaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATUM, TaK M TMOHATHH, SBISIOIIUXCS CUCTEMHBIMHU IS
OTJIEIBHBIX IIPEAMETOB €CTECTBEHHO-HAY4YHOIO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIM (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHaIN3, CUHTE3, KJIacCU(pHUKaus,
NEPUOIMYHOCTbD, HAOIIOEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, SIBICHHE.

@®usuka: MaTepusi, YHEPIUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PAJAUNOAKTUBHOCTh, MOJIEKYJIA,
HHEPreTUUECKUN YPOBEHD, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3NUECKUE BEIMUMHBI U €AMHUIIBI
UX U3MEPEHUS, CKOPOCTD.

buonorusi: kieTka, opraHusM, 3KOCHUCTeMa, Onocdepa, MakKpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHHu3ME.

['eorpadusi: MuHepabl, TOpHBIE TOPObI, TOJIE3HBIE HCKOMTAEMbIE, TOIIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas IPOMBIIUIEHHOCTh, METAJULyprus, IPOU3BOACTBO CTPOMTENIBHBIX MAaTEpUAJIOB,
CEJIbCKOXO3SIIICTBEHHOE ~ NPOM3BOJCTBO,  NHINEBas  IPOMBIIUIEHHOCTh,  (hapMaleBTHUECKass  IPOMBIIIICHHOCTb,
MIPOM3BOJICTBO  KOCMETMYECKUX  IPENaparoB, MPOU3BOJACTBO  KOHCTPYKLUMOHHBIX  MaTEpPHalOB,  JJIEKTPOHHAsS
IIPOMBIILJIEHHOCTh, HAHOTEXHOJIOTHH.



[VDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYyYArONIMMUCS MPOrpaMM CPEIHEro OOIero
oOpa3zoBaHus (JIMYHOCTHBIM, METANpPEJAMETHBIM M MpeaIMETHbIM). HaydHo-MeToauueckoil OCHOBOHM s pa3paboTKh
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MPOTpPaMM CPEIHEro o0IIero oOpa3oBaHUs SBISETCS CHCTEMHO-AESTEIIbHOCTHBIN
MOJXOI.

B cooTBeTcTBUM C CHCTEMHO-ACATENBHOCTHBIM MOAXOJIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS
npeaMeTa « XMMHUs» Ha YPOBHE CPEHEro o0IIero o0pa3oBaHusl BbIJIETICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON TpaXTaHCKOHW HWJIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH M CAMOOTIIPEICIICHUIO;

HaJM4Yue MOTUBAIIUU K O0Y4YCHUIO;

[eJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOCKICHUN JIMYHOCTU HA OCHOBE KJTFOUEBBIX IIEHHOCTEH U MCTOPUYECKUX
Tpaauiuii 0a30BOM HAYKHU XHMHH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOCH NEATEILHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTaHOBKaMH, MPUCYIITUMH 1IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJMYue MPAaBOCO3HAHUS IKOJOTUUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMera «XUMHsS» JOCTHTalOTCsl B €IMHCTBE y4eOHOW M BOCMUTATEIHHOM
JIESITEIPHOCTH B COOTBETCTBUU C T'YMAHHCTHYECKHMMH, COLUMOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU H
ujealaMl POCCUHCKOTO TPaKIaHCKOTO OOIEeCTBA, MPUHSITHIMA B OOIIECTBE HOPMaMHM U TpaBUJIAMU TTOBEJCHUS,
CIIOCOOCTBYIOIIMMH MpOolIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI JINYHOCTU 00YUYarOITUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpaxarT c(HOPMHUPOBAHHOCTH OMBITA MO3HABATEILHON U
MPAKTUYECKOHN JACSITEIIBHOCTH 00YyJarONTUXCsl TI0 Peain3aliiy IPUHATHIX B 00IIECTBE IEHHOCTEHN, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCIMTAHUS:

OCO3HaHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIIIKY;



MPEJICTABICHUS O COLMATBHBIX HOPMaX M MpaBUIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJIIICKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH MPH CO3AAHUM Y4YEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U
MO03HABATEJIbHBIX 33144, BHIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MMOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JJOTUKY U apryMEHThl JPYTUX MpU aHAJIN3€ Pa3IMYHbIX
BUJIOB Y4€OHOM 1€ATENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACJIEIUIO0 OTE€UECTBEHHOW XUMHUH;

YBa)XEHUS K MPOIECCY TBOPUYECTBA B O0JIACTU TEOPUH U NMPAKTUYECKOTO MPUMEHEHHs] XUMUHU, OCO3HAHUSI TOTO, YTO
JOCTUKEHHUS] HAyKH €CThb pe3yJbTaT JJIMTENbHBIX HAOMIOJCHUM, KPOIMOTJIMBBIX 3KCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSTHHOTO TpyZa YUEHbBIX U IPAKTHKOB,

WHTEpeca W I03HABaTEIbHBIX MOTHBOB B TOJYYEHHUH W TMOCIEAYIONIEM aHajan3e WH(OpPMAalud O MEeperIoOBBIX
JOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUsI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMH SIBICHUSIMHU, U IPUHUMATh OCO3HAHHBIC PEIIeHUS,
OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,

TOTOBHOCTHU OIICHMBATh CBOE MOBEACHNE U MOCTYIIKMA CBOMX TOBAPHILEH C TIO3UIMIA HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHUE MOCIEICTBUN ITUX MOCTYIIKOB;

4) ¢hopMuUpOBaHUS KYJbTYPHI 3/10POBb:

MOHMMAaHUA IIEHHOCTEH 30pOBOTO U Oe30macHOro obpasa >KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

cOOMIOICHNs TpaBWJI OE30MACHOTO OOpalIeHUs] C BELIECTBAMH B OBITY, MOBCEAHEBHOW >XM3HU U B TPYAOBOH
NeSITEIbHOCTH;

NOHMMAaHUS LIEHHOCTH TMpaBWUJ HMHAMWBHUIYATbHOTO M KOJUJIEKTUBHOTO O€30MAacCHOTO TMOBENEHUS B CHUTYyalMsX,
YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS MOCIICICTBUI U HEMPUSATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypEHHS);

5) TpyA0BOT0 BOCIUTAHUS .



KOMMYHUKATHBHOW KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIHCKON EATeILHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX JI€SITEIHHOCTH,

YCTAaHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUH NMPAKTHUYCCKHUX 3a7ad CONMAIbHOW HampaBJICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

HHTEpeca K MPaKTUUYECKOMY H3Y4YCHHIO MNpodeccuil pas3MyHOro poja, B TOM YHCJIE Ha OCHOBE IPUMEHEHHS
MPEAMETHBIX 3HAHUHN IO XUMUU;

YBaKEHHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaraM TPYAOBOM AESTEILHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYaJIbHOW TPAeKTOPUH OO0pa3oBaHus, Oyaymied mnpodeccuu u
peanu3anuu cOOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUHU, MHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa,

6) 3K0J10rHYecKOro BOCIMTAHUSA .

HKOJIOTHUYECKH 11€J1IeCO00Pa3HOT0 OTHOIIEHUS K IPUPO/IE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMJIe;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUUYECKHUX MPOIIECCOB HA COCTOSIHHE
MIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCMOJb30BAHUS JOCTUXKEHUM XUMHUU JUIsl PELICHUS] BOMPOCOB PAIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUS;

AKTUBHOT'O HENPUATHS NEUCTBUW, NMPUHOCALIMX BPEA OKPYXKAIOWIEW NMPUPOAHOW cpele, YMEHUs IPOTHO3UPOBATH
HEOJIAronmpUsITHBIC YKOJIOTHYECKUE TTOCIEICTBUS MPEITPUHUMAEMBIX JEHCTBUN U TTPENOTBpAIIaTh UX;

HaJM4yusl Pa3BUTOr0 HKOJOTHMYECKOTO MBIIIICHHUS, YKOJOTUUECKON KYJIbTYpPhI, ONbITA AESITEILHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS MMM B TMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHON MpPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0TUH XeModoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W OOIIECTBEHHON
MIPaKTHKH,;

MOHUMAHUS CHEeUU(PUKU XMUMHUU KaK HayKd, OCO3HaHUS €€ pojii B (POPMHUPOBAHUU PAIMOHATBLHOTO HAYYHOTO
MBIIIICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUs 00 OKpyXKalollleM MHUpPE KaK O €JUHCTBE NMPUPOABLI U YEJIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEHN U PEIICHUH TTPOOIEM COXPAHESHHS TIPUPOJTHOTO PABHOBECHS,



yOeXAEHHOCTH B O0COOOM 3HAUYMMOCTM XWMHU JJIs COBPEMEHHON UMBHIM3alMU. B €€ TyMaHHCTUYECKOU
HaIIPaBJICHHOCTH U BAXKHOW POJIM B CO3JaHUMU HOBOW 0a3bl MaTepuaibHOW KYyJbTYpbl, PEIICHUU IOOAIBHBIX MPOOJIEM
YCTOMYMBOIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPre€TUUYECKOW, MHUILEBOM M SKOJIOTMYECKOW Oe30MacHOCTH, B
Pa3BUTUU MEAUIIMHBI, 00ECTICUEHUN YCJIOBHM YCHEUIHOTO TPyAa M SKOJOTUYECKH KOM(POPTHOM >KM3HU KaXKJIOTO 4JieHa
o0111eCcTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHMMAaHHUs CYIIHOCTH METOIOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOIb30BaTh MOJy4aeMble 3HAHUS IS aHAIU3a U OOBSICHEHMS SIBJICHHUI OKPY)KAIOIIEro MHUpa H
OPOUCXOASAIIUX B HEM HM3MEHEHMM, YMEHHUs JelaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HA OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO ITOJIYYEHUs JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS AJISl pELICHUs MPOOJIEM B peabHbIX KU3HEHHBIX
CUTyalusXx;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH,;

TOTOBHOCTU U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BAHUIO U CaMOOOPA30BaHMIO, K AKTUBHOMY IOJTYYEHHIO HOBBIX
3HaHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMUHbIX cepax npodeccCHoHaIbHOM NS TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIe pe3ysbTaThl OCBOCHUS yUeOHOTO MpeaMeTa «XUMHUsD» Ha YPOBHE CpEeIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT!

3HAYMMbIe IS (OPMUPOBAHHS MHUPOBO33PCHHS OOYYAIOMIMXCS MEXIUCIUIUIMHAPHBIE  (MEKIPEIMETHBIC)
OOLIEHAYYHbIE TOHSTHS, OTpaXarollhe IEeJIOCTHOCTh HAYYHOM KapTHHBI MUpa M cHelu(pUKy METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B ©CTECTBCHHBIX Haykax (MaTepwuis, BEUIECTBO, SHEPTHs, SBJICHHE, MPOIECC, CHCTeMa, HAy4HbIA (aKT,
HPUHIIAI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIICIOBAHKE, HAOIOICHUE, H3MEPCHHUE, SKCIICPUMEHT U JIPYTHE);

yYHHUBEpCAJIbHbIC y4eOHbIe JeHcTBUs (MMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJIATUBHBIC), O0OCCIICUMBAIOIINC
dbopmupoBaHre PyHKIIMOHATBHON TPAMOTHOCTH U COI[UATBHOW KOMITIETEHIIMHM 00Yy4YatoINUXCs;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIMOJIb30BaTh OCBOCHHBIE MEXIAUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U
yHHUBEpCcaJbHble yueOHbIE AEWCTBUA B MO3HABATEIHHON U COLMATBHOMN MPAKTHKE.



MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHUE YHUBEPCAIBHBIMM  YYECOHBIMU  IO3HABATEIbHBIMHU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJiaieHne YHUBEPCATbHBIMHA YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMM

1) 6a3oBble JOrHYeCKHE TEHCTBUS:

CaMOCTOATENBLHO (POPMYJIMPOBATH U AKTYaJIU3UPOBAThH MPOOIEMyY, BCECTOPOHHE €€ paccMaTpUBAaTh,

ONpEeNeNATh LETu JEATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHKEHHS, COOTHOCHUTH PE3YJIbTaTh
JIEATEIIBHOCTH C MIOCTABJICHHBIMU LETISIMH;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUN MPUEMBI JIOTUUECKOTO MBILIIJIEHUS — BBIIEIATh XAPAKTEPHBbIE NPU3HAKU
MOHSATUN M YCTAaHABIMBATh WX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOLIME TOHSTHS Jisi OOBSICHEHUS OTACIIbHBIX
($haKTOB U SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUU JJIs1 KJIacCU(UKAIIMY BEIIECTB U XUMUUYECKUX PEAKIIUNA;

YCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXY U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKHE pPACCYKACHUs (MHIYKTHBHBIC, JCIYyKTHBHBIC, MO AHAJIOTHH), BBISBIIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTH B MPOIECCE MO3HAHMS, UCIIOJb3YeMbIe B XUMUN CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, TPEOOPa30BhIBAThH
MOJICJIbHBIC MPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ) 3JI€MEHTA, XUMHUYecKas (opMmysia, ypaBHEHHUE XUMHUCCKON
peakiuu — MpU PEIICHUM Y4eOHBIX IMO3HABATEJbHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSTh Ha3BaHHBIE MOJIEIbHBIC
MPEACTABIICHUS 1JIsI BBISIBIICHUS XapAKTEPHBIX MTPU3HAKOB U3YYA€MbIX BEIIECTB U XUMUUECKUX PEAKIIH.

2) 6a30BbIe HCCIIET0BATEIbCKHE AeiCTBHUSI:

BJIaJIETh OCHOBAMU METOI0OB HAYYHOT'O MTO3HAHMS BEILIECTB U XUMUYECKUX PEaAKIUN;

dbopmynupoBaTh HeIM W 3aJa4d  KMCCJICJOBAHUS, HCIIOJIb30BaTh  TOCTaBJIEHHBIE U  CaMOCTOSITEIIbHO
chOpMyIMPOBAHHBIC BOTIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI i1 ()OPMHUPOBAHUS THIIOTE3bI TIO TIPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA,

BJIQJICTh HABbIKAMU  CaMOCTOSATEIIBHOIO  IUIAHUPOBAaHUA W NPOBEACHUS  YUYECHHUUYECKUX  HKCIEPHUMEHTOB,
COBEPIICHCTBOBaTh yMEHUsI HaOII0JIaTh 3a XOJOM IIPOIECCa, CaMOCTOATEIBHO TPOTHO3MPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 0000IIEHHUS W BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O IPOJIEITAHHON paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEIOBATEIbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHMCKY METOJOB PELICHUs MPAKTHYECKUX 3a/1ad, NPUMEHEHHUIO Pa3IU4HbIX METOJ0B
MO3HAHUS.

3) pa6oTa ¢ mHpopmanueii:

OPHEHTHPOBATbCS B PA3JIMYHBIX HMCTOYHHKAX HH(pOpMauK (HAYYHO-TIOMYJSIpHAS JIUTeparypa XUMHYECKOTO
COZIepKaHusI, CIPaBOYHBIC MocoOus, pecypchl MHTepHETa), aHANMM3UPOBaTh MH()OPMAIUIO pPa3IMYHBIX BUAOB M (HopMm
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(bopMyIMpOBaTh 3alPOCHl U IPUMEHSTh Pa3InYHbIE METO/BI IIPU MOUCKE U 0TOOpEe MHPOpMAIUH, HEOOXOJUMON ISt
BBITNIOJIHEHMsI YU€OHBIX 3a71a4 ONPEeIEHHOrO THIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUSA HWH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (opMy TpencTaBicHus WHPopMmanuu (cxembl, rpadukd, IUarpamMel,
TaOJIHIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4YHbBIN fA3BIK B KadecTBE CpPEJICTBAa MpU padboTe ¢ XUMHUYECKOM HH(pOpMaluen: NpUMEHSTh
MEXITpeIMETHBIC ((PU3NIECKHE U MaTEeMaTHYECKUE) 3HAKA U CUMBOJIBI, (hOpMYJTbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCITI0JIB30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.

OBiaseHue yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHU JeHCTBUSMM

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbl B XOJi¢ IUaliora W/WIM JMCKYCCUH, BBICKAa3bIBaTh HJICH,
(bopMyIUpOBaTh CBOM MPEIOKEHNS OTHOCUTENIBHO BBINOJIHEHUS MTPEATI0KEHHON 3a/1a4H;

BBICTYNATh C TNpPE3EHTAUued pe3yJbTaTOB IO3HABATEIbHOW JEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO WIH
COBMECTHO CO CBEPCTHHMKAMU IPHU BHIIOJHEHUH XUMHUYECKOTO 3KCIEPUMEHTA, PAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, pean3ali Y4eOHOro MpoekTa U (popMyIHpoBaTh BHIBOJBI MO pPe3yabTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTJIACOBAHUS MO3ULIUHI B X0/1€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMMU

CaMOCTOATENLHO TUIAHUPOBATH U OCYILECTBIIATH CBOIO MTO3HABATENBHYIO JEATEILHOCTD, ONpEAeIiss e€ 1eNU U 3aa4H,
KOHTPOJMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh MpejiaraeMblii alropuTM ACHCTBUN NpPHU BBITOJIHEHUH



y4eOHBIX M HCCIEIOBATENbCKUX 3a]1a4, BbIOMpaTh Hanbosiee 3PGEKTUBHBIN COCO0 MX pElIeHUs C YYETOM MOTydeHUS
HOBBIX 3HaHHMM O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATh CAMOKOHTPOJIb CBOCH NEATEIBHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3ylIbTaThl OCBOCHUSA Kypca «OpraHndeckas XuMHs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (HYHKIIMOHAIHHOM
rPaMOTHOCTH, HEOOXOIUMOM JIJIsi pEUICHUs MPAKTUYECKUX 3a/1ady U IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOMN CPELE;

BJIaJICHHE CUCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIONINE TIOHATHS (XUMHUCCKUI 3JIEMEHT,
aToM, DJJIGKTpOHHAs O000JI0YKa aTroMa, MOJEKYJIa, BaJCHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XHUMHYECKasi CBS3b,
cTpykTypHas (opmyia (pa3BEpHyTas M COKpaIIEHHAs), MOJIb, MOJISIPHAS Macca, MOJISIPHBIH 00BEM, YIJICpOIHBIH CKEJeT,
byHKIIMOHANTBHAS TPYMNa, paguKall, U30MEpHs, U30MEPhl, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH, YIIE€BOJOPOIbI, KUCIOPOI U
a30TcojieprKalllie COCTUHEHHUS, MOHOMEp, TMOJUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIC COSAMHCHHUS); TCOPUHU U
3aKOHBI (TEOpHsl CTPOCHHUS OpraHudeckux BemiecTB A. M. bByTiepoBa, 3akOH COXpaHCHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMU S3bIK XWUMHHM; MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IIOHUMAHMS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (PAKTOJOTHUUECKUE CBEJICHUS] O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HMCTOJIb30BAHUM BAXKHEUIIINX OPTaHUYECKUX BEILIECTB B OBITY U MPAKTUYECKON JNEATEIbHOCTH YeJI0OBEKa,

c(hOpMUPOBAHHOCTh YMEHUN BBISBJISATH XapaKTepHbIC MPU3HAKK TIOHSATHUM, YCTAHABIMBATHL HMX B3aHMMOCBS3b,
WCIOJIB30BaTh COOTBETCTBYIOIIME TMOHSATHS IIPU OIKMCAHWM COCTaBa, CTPOCHUS M NPEBPALICHUNA OPraHUYECKUX
COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY JUJISI COCTAaBJEHUS MOJICKYJSAPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIEHHOH) (GOpPMYJ OpPraHMYECKUX BEIIESCTB M YPABHCHHH XHUMHUYECKHX PEaKI[Hi,



W3TOTABJIMBATh MOJIETH MOJIEKYJ OPTaHWYECKHX BEIIECTB I WJUTIOCTPAIMA WX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIC)KHOCTh M3yUYCHHBIX OPTaHUYSCKUX BEIIECTB MO WX COCTaBY U
CTPOCHUIO K OMpPEACIEHHOMY Kiaccy/rpyrmie coeauHeHui (YIriieBOJIOPOIbI, KACIOPOA U a30TCOJCPIKAIIUEC COCTUHCHHMS,
BBICOKOMOJICKYJISIDHBIC COCIMHECHHMS), JaBaThb MM Ha3BaHHs 10 cuctemarndeckoii HomeHkiatype (IUPAC), a Taxke
IIPUBOJUTH TPUBHAJIbHBIC HA3BaHMS OTACIBHBIX OPraHMYECKHX BEHISCTB (ITHJICH, MPOIMJICH, alleTUJICH, STUJICHIJIUKOJIb,
mmnepuH, ¢eHon, GopMalbIerua, aleTalbJAeTH, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAas KHCIIOTA,
CTeapHHOBAs KUCIIOTA, TITF0K03a, (PPYKTO3a, KpaxMaJl, EeJUTI0I03a, TIIHIINH);

c(OPMHPOBAHHOCTh YMEHUS OINPEICNIATh BUIABI XUMHUYCCKON CBS3M B OPraHMYCCKUX COCIMHEHUSAX (OJUHApPHBIC M
KpaTHBIC);

c(hOpPMHPOBAHHOCTh YMEHHS TPHUMCHSTH TOJOKECHHSI TCOPUH CTPOCHUS opraHWYeckux BemecTB A. M. bytieposa
TUTs1 OOBSICHEHHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHECHHSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKUE U XUMUUYECKHE CBOMCTBA THUITMYHBIX
Npe/CTaBUTENCH pa3IMYHbIX KJIaCCOB OPraHUYECKHX BellecTB (METaH, 3TaH, 3TUJICH, IPOIUIICH, alleTUieH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, OeH30J, METaHOJ, A3TaHOJ, JTHICHTJIMKOJb, TIUIEPUH, (PEHOJ, ameTadbIerua, MypaBbUHAS H
YKCYCHasl KMCIIOTBI, TJIFOKO3a, Kpaxmall, IeJUT0JI03a, aMUHOYKCYCHAsh KHCIIOTa), WLIIOCTPHUPOBATh IEHETHUECKYIO CBS3b
MEXIy HIMH YPaBHEHUSMH COOTBETCTBYIOITUX XUMUYECKUX PEAKITUN C MCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT,

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh HCTOYHHUKH YIJICBOIOPOTHOTO ChIPhs (He()Th, MPUPOIHBIN Ta3, YTroJib),
CIIOCOOBI UX TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHHUE MPOIYKTOB MepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCIICHUS O XMMHUYCCKHM ypaBHEHHsM (Macchl, 00béMa, KOJIHYECTBA
HCXOJTHOTO BEIICCTBA MJIM MPOAYKTa PEaKIMK 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIICCTB
WIH TIPOIYKTOB PEAKIIMHN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HaHUIM 00 OCHOBHBIX METOJIaX HAYYHOT'O TIO3HAHUS, UCTIOIh3YEMBIX
B XMMHUH MPH HU3YYECHUHU BCIIECTB M XUMHUYECKHX SIBICHUH (HAOJrOfeHHE, M3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHNUE),
WCITOJIP30BaTh CUCTEMHBIC XUMHUYECKHE 3HAHUS JUIA TPUHATHS PEIICHHH B KOHKPETHBIX >KM3HCHHBIX CHUTYyaIUsX,
CBSI3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHUECM;



c(OpPMUPOBAHHOCTh YMEHUN COOMIOJaTh TMpaBHJIA TMOJB30BAHMS XUMHUYECKOM TOCYyloM U J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TakXKe MpaBWiia OOpalleHHs] C BELIECTBAMH B COOTBETCTBHU C HHCTPYKIUSMHU MO BBHIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh YMCHHI TUIAHUPOBATh M BBIMOJIHATH XMMUYCCKHIA 3KCIIEPUMEHT (IpeBpalieHsi OPraHuIeCKUX
BEILECTB MPU HAIPEBaHUH, MIOJyUYCHHUE ITUIICHA U U3YUYEHHUE €ro CBOMCTB, KAUYECTBEHHBIE PEAKI[MN OPraHUYECKUX BELIECTB,
JIeHaTypalysi OCJIKOB MPH HATPEBAHHU, IIBETHBIC PEAKIIUN OCIIKOB) B COOTBETCTBUU C MPABWJIAMHU TEXHUKHA 0E€30MaCHOCTH
npu oOpalieHMH C BEIECTBAMU U JIaDOpaTOpPHBIM OOOPYIOBAaHMEM, MPEICTABIATh PE3YyIbTaThl XHUMHUYECKOTO
JKCIIEPUMEHTa B (opMe 3alMCHU YPAaBHEHHH COOTBETCTBYIOLIMX peakUMid M (OpMYyJIUPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yJIbTaTOB,;

C()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIW3UPOBATh XMMHUYECKYI0 HH(OPMALIMIO, MOIY4YaeMyI0 M3 pa3HbIX
UCTOYHUKOB (cpencTBa MaccoBoi nH(GopManuu, UHTEpHET U APYTHX);

c(OpPMUPOBAHHOCTh YMEHUH COOIIOAATH MpaBUia SKOJOTHUYECKH IIeIeCO00pa3HOTr0 MOBEACHUS B OBITY U TPYAOBOM
JESATEIIBHOCTH B LEJSX COXPAHEHHUs] CBOETO 3/I0pOBbS U OKpY)KaroIled MPUPOJAHON Cpelbl, OCO3HABATh OMACHOCTh
BO3/ICICTBHS Ha JKUBbIE OPraHU3Mbl ONPEAEIEHHBIX OPraHUYECKUX BEIECTB, MOHMMAs cMbic nokasarens [1JIK, noscHaTh
Ha TpUMepax CocoObl YMEHBIICHUS U MPEAOTBPAIICHUS! X BPEAHOTO BO3CHCTBHS Ha OpraHU3M YeJIOBEKa,

JUIE OOYYaromMXCsl C OTPaHWYCHHBIMHU BO3MOXKHOCTSIMH 3/0POBbSI. YMEHUE NPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUUIECKUX SBICHUM,

JUTSI CJIETIBIX M CITA00BUIAIINX O0YUYaIOIIMXCA: YMEHHUE UCTIOIb30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY 0003HaueHui J1.
bpaiins i 3anucu XuMudeckux Gopmyi.

11 KIIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeoOpraHuueckasi XuMHs OTPaKaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUI: O XMMUYECKON COCTABISIONIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, POJIU
XUMHHM B TO3HAHWUU SIBIICHUN NPUPOIbI, B (POPMHUPOBAHMHM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOAUMOM MJisi pEeleHUs] TPaKTHUECKUX 3a7a4 U SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpEAE;



BJIQJICHUE CHCTEMOW XUMUYICCKUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYCCKHIA 3JICMEHT,
aToMm, u30Tom, S-, P-, O- SIEKTPOHHBIE OpPOWUTAIIM aTOMOB, WOH, MOJIEKYyJia, MOJb, MOJSPHBIA OOBEM, BAICHTHOCTS,
AJIEKTPOOTPHIIATCILHOCTD, CTEIICHh OKUCIICHUS, XUMUYeCKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJIMYECKast, BOJIOPOJIHAS),
KpUCTAJUTMYECKash PEHIETKA, TUIbl XUMHYECKUX PEAKIUH, PacTBOP, JIEKTPOJUTHI, HEANEKTPOIUTHI, SIEKTPOIUTUUYECKASL
JMCCOLMALINS, OKUCIIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECCKOW PEAaKIMHM, XUMHUCCKOEC PaBHOBECHE);, TCOPHH U
3aKOHBI (TEOpHs JIEKTPOTUTHUSCKOHN TUCCOITMAINH, TIepuoandeckuii 3akoH J[. M. MeneneeBa, 3aKOH COXpaHCHHSI MacChl
BCIICCTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS dHEPTHH NPU XUMHUYCCKUX PEAKIIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUI
A3bIK XMMUW, MUPOBO33PEHUYECKHUE 3HAHUS, JEKAIIUE B OCHOBE MOHMMAHUS MPUYUHHOCTA U CUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U OE30MaCHOM HCIOJIb30BAaHUU BaKHEUIIIHUX
HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON IEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUMN BBISBJISATH XapaKTepHbIC MPU3HAKU TOHSATHUM, YCTAaHABIMBATHL HMX B3aHUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS ITPU ONMUCAHUN HEOPTaHMYECKUX BEIIECTB U UX MPEBPALLCHUMN;

c(hOpPMHPOBAHHOCTh YMEHUHN HCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY ISl COCTaBiieHHs (GOpMyn BEHIECTB U
ypaBHCHHI XMMHUYECKHUX peakiuid, cuctemarndeckyro HomeHknarypy (IUPAC) u TpuBHaibHbIC Ha3BaHHS OTIACIBHBIX
HEOPraHWYECKUX BelIecTB (yrapHblid ras, yrieKUCIbId ra3, aMMHUak, raiméHas W3BeCThb, HETalI€Has HM3BECTh, MHUThEBas
cojia, MUPUT U JPYTHE);

c(hOpPMUPOBAHHOCTh YMEHHUH ONPENENATh BAJCHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKHX DJIEMEHTOB B
COCAMHEHUSX Pa3JIMYHOIO COCTaBa, BHJ XHMHYECKOH CBs3u (KOBaJCHTHAs, MOHHAs, METaJUIMYECKas, BOJAOPOIHAs) B
COCAMHEHUSX, THIl KPHCTAUTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aToOMHas, MOJICKYJspHAs, HOHHas,
MeTaJIJTHYecKas), XapakTep Cpeibl B BOJHBIX PACTBOPaX HEOPTaHUYCSCKUX COCIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABJIMBATH TMPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB IO HMX COCTaBy K
OmpeeIéHHOMY Kiaccy/rpynme coeauHeHHH (IPOCThie BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCH/IbI, OCHOBaHWS,
KHCJIOTHI, aM(OTEpHBIC THAPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICH TMepuoandeckoro 3akoHa J[. M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro CUCTEMATU3HUPYIOUTYIO, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO (PYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKUX »JjeMeHTOB 1-4
nepuoaoB Ileproanueckoii cucteMbl xumMudeckux ayeMeHToB [I. M. MenueneeBa, WCHONB3ys TOHATHSA «S-, P-, d-



AIIEKTPOHHBIE OPOUTAIN», «IHEPTeTUUYECKHE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHUMHUYECKHX
AJIEMEHTOB M HMX COCIMHEHMM MO IepuoiaM M rpynnaMm llepmogmdeckon cuctemMbl XUMH4YecKux dsieMeHTtoB /[l. .
Menpeneesa,

cOPMUPOBAHHOCTh yMEHHWI XapaKTepu3oBaTh (OMUCHIBATh) OOLIME XUMHYECKHE CBOMCTBA HEOPraHHMYECKHUX
BEILECTB PA3JIMYHBIX KJIACCOB, IIOATBEPXKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXAY HEOPraHWYECKHUMHU
BEILECTBAMH C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHA;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMUIECCKHUE PEAKIIMU IO PA3THMYHBIM MTPU3HAKAM (YHCIYy U COCTaBY
pearupyomux BEIIECTB, TEIUIOBOMY 3((EKTy peakiuM, W3MEHEHUIO CTENEHEH OKHCIIEHUS 3JIEMEHTOB, OOpaTUMOCTU
PEaKInK, y4aCTUIO KaTaau3aTropa);

C()OPMUPOBAHHOCTh YMEHUU COCTAaBJISITh YpPaBHEHHUS pEaKUUil pa3jM4YHBIX THUIIOB, IOJHBIE M COKpalIEHHbIE
YpaBHEHUS PeaKUrii MOHHOTO OOMEHA, yYUTHIBAsl YCIOBHUS, IPU KOTOPBIX 3TU PEAKIUHU UAYT 10 KOHIIA,

c()OPMHPOBAHHOCTh YMEHUW MPOBOAWTH PEAKUWH, MOATBEPKIAIONIME KAYECTBEHHBIM COCTAaB  Pa3IMYHBIX
HEOPraHWYECKUX BEILECTB, pACIIO3HABATh ONBITHBIM IYTEM MOHBI, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHWYECKHUX BELIECTB,;

c(OpPMHPOBAHHOCTh YMEHHMI pPaCKpbIBATh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IMOCPEICTBOM
COCTaBJICHUSI 2JIEKTPOHHOIO OanaHca ITUX PEAKLM;

c(OpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTHh CKOPOCTH XMMHUYECKON peakluuHu OT Pa3IMYHBIX (PaKTOpOB;
XapakTep CMEIECHHsI XUMHUUECKOTO paBHOBECHSI B 3aBUCIMOCTH OT BHelHero Bo3zaericTus (npunnun Jle [arensbe);

C()OPMUPOBAHHOCTh YMEHMHM XapaKTEepU30BaThb XHUMHUYECKHE IPOLECCHI, JIEKAIIUE B OCHOBE MPOMBILIUIEHHOTO
MOJIyYEHHUS] CEPHOM KHCIIOThI, aMMHaKa, a Takxke C(hOPMUPOBAHHOCTD MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHUUIAX U
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOTO IPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHMI MPOBOAUTH BBIYMCIICHUS C HCIOJB30BAaHHUEM TOHATUS «MaccoBasi J0Jis BEIIEeCTBa B
pacTtBope», 00BEMHBIX OTHOIIEHUH T'a30B MPU XMMUYECKUX PEAKIMIX, MacChl BEUIeCTBa M 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIECTB, TEIJI0BOro 3¢ (dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACCHI BEIIECTB, IPEBPALLICHUS U COXPAHEHHUSI DHEPTUH;



c(OpPMUPOBAHHOCTh YMEHUN COOMIOJaTh TMpaBHJIA TMOJB30BAHMS XUMHUYECKOM TOCYyloM U J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TakXKe MpaBWiia OOpalleHHs] C BELIECTBAMH B COOTBETCTBHU C HHCTPYKIUSMHU MO BBHIMOJIHEHUIO
7a00pPaTOPHBIX XUMUYECKHUX OMBITOB,;

C(OPMHPOBAHHOCTh YMCHUU IIJITAHUPOBATh W BBIMOJHATh XUMHYCCKHH 3KCIEPUMEHT (pa3iioKeHHE IepOKCHIa
BOJOpOJa B TPUCYTCTBUM KaTajau3aTopa, OINPENEIICHHE CpPEebl pPAacTBOPOB BEIMIECTB C IOMOINBID YHUBEPCAIBHOTO
UHAMKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW pEakiuu, pPEaKIHuuh HOHHOTO OOMeHa,
KAueCTBEHHbIE PEAaKIMU Ha CyJib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUS, pEIIEHUE 3KCIEPUMEHTAIBHBIX
3ama4 mo temaM «Mertamib» U «HeMeTamibl») B COOTBETCTBUU C NPAaBUJIAMH TEXHHKH 0€30MACHOCTH MPH OOpPAIICHUH C
BELIECTBAaMU U J1a00paTOPHBIM 000pYI0BaHUEM, IPEACTABIISTh PE3YIAbTATHl XUMHUUECKOIO dKCIIEpUMEHTA B (popme 3amucu
YPaBHEHUI COOTBETCTBYIOIMX PEAKLUN U (OPMYJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMALHIO, MOJIYYAEMYIO U3 Pa3HBIX
WCTOYHUKOB (Cpe/icTBa MacCOBOM KOMMYHHKAIMU, IHTepHET U IpyTHX);

c()OPMUPOBAHHOCTh YMEHUHN COOIIOAATH MpaBUia 3KOJOTHYECKH 1IeJ1eCO00pa3HOro MoBEACHUs B ObITY U TPYAOBOM
JEATEIbHOCTH B ILEJISIX COXPAaHEHHs CBOETO 3J0POBbS M OKpPYXKArOLEHd NPUPOAHOW Cpelbl, OCO3HABATh OIACHOCTh
BO3JICHCTBHS HA )KMBbIE OPraHU3Mbl ONPEAEIEHHBIX BEIIECTB, MOHMMAas cMmbich noka3arens [1JIK, noscHATe Ha npumMepax
CHOCOOBI YMEHBLIEHUS U IPEIOTBPALLICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHK3M YEJIOBEKa,

Uil OOy4YaroMMXCAd C OrPaHUYEHHBIMH BO3MOXHOCTSIMM 3[I0pPOBbS. YMEHHE IPUMEHSATh 3HAaHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX IMO3HAHMSI BELIECTB U XUMUUYECKHX SBJICHUN;

JUTSI CJIETIBIX M CTA00BUIAIINX O0YUYaIOIIMXCA: YMEHHUE UCTIOIb30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY 0003HaueHui J1.
Bpaitns nis 3anucu xuMudeckux Gopmyl.
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