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MHNOACHUTEJBHASA 3AIIUCKA

[IporpaMma Mo XMMHUHM Ha YpOBHE CpeHEro oOIiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepauumny,
TpeOOBaHUI K pe3yapTaTaM OCBOCHUS (hefepalibHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO O0IEero
obpazoBanus (DPOII COO), npencrabieHHbIXx B DeepaabHOM TOCYAApPCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus ydeOHOTO mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX  opranusauusx  Poccuiickoit ~ @exepanuy,  peaau3ylOlIUX  OCHOBHbBIE
o0Opa3oBaTeNnbHble MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpaTeruu pa3BUTUS BOCIIUTAHUS B
Poccutickoit @enepanuu Ha nepuon 10 2025 rogay» (Pacnopsixenue [IpasutensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MPOrpaMMbI 1O XUMHH, K ONpEAeNeHUI0 OOIIe cTpaTeruu
00y4eHHs, BOCIUTAHUS U Pa3BUTHS 00yUarOMUXCsI CPEACTBAMU y4eOHOTO mpeameTa «Xumus» s 10—
11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWIM KoHuentyainpHble mnojoxenus PrOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJiel, COJIep)KaHUs, Pe3ylbTaToB OOyueHUss W TpeOOBaHUIl K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumudeckoe 00pazoBaHuE, MOTy4aeMOe BBIMYCKHHUKAMHU O0IIe00pa3oBaTeIbHON OpraHU3alliH,
SBIIETCS HEOThEMJIEMOW 4YacTblo HX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIONINM 3TarloM
peanu3aiiy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, IPUCYIINX ETOCTHON
CUCTEME XMMMUYECKOro 00pa3oBaHHsA. OTH LIEHHOCTH KacaloTCs IO3HAHHUS 3aKOHOB IPUPOBbI,
(hopMHpPOBaHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI YETIOBEKA, a TAKXKE IKOJIOTUIECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3J0pPOBbI0 M MpPHUPOAHON cpene. Peanusyercs xumuueckoe 00Opa3oBaHuE
oOyuaroluxcsi Ha ypoBHE cpeiHero oomiero ooOpa3zoBaHus CpeCTBAaMH y4eOHOro mpeamMeTa «XUuMus»,
CoJIep>KaHue U MOCTPOEHNE KOTOPOTO ONpPeAENICHbI B TPOrpaMMe 10 XUMHH € YUETOM crielIu(UKHA HAYKU
XUMHH, €€ 3HAUCHUS! B MO3HAHUM MPUPOJBI U B MaTePHAIbHOM >KM3HH OOINECTBa, a TaKXke ¢ YYETOM
o0IIKX 1IeNIei ¥ MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPEAHEro 001Iero
oOpasoBanus B Poccuiickoit denepanun.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpPaeT Oco0yl0 pPOjb B COBPEMEHHOMU
LUMBUJIM3AlMU, B CO3/aHUM HOBOW 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(hopMHpOBaHHE PAIMOHATHHOIO HAyYHOTO MBILIUICHUS, B CO3[aHUE IIEJIOCTHOIO IMpPEICTaBICHUS 00
OKpY’KaloIlleM MHUpe Kak O €IUHCTBE IPUPO/IbI U YeIOBEKa, KOTopoe (POpMUPYETCs B XUMUHU Ha OCHOBE
MIOHMMAaHMsI BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEro MUPA, OCO3HAHUS B3aMMOCBSI3U MEXK]ly CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3auMOAEWCTBYS C OPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS cTaja HEOTheMJIEMOU
4acTbI0 MUPOBOW KYJIBTYpbI, HEOOXOJUMBIM yCIOBHEM YCIEIIHOTO TPyJa U KM3HU KaKJIOro 4ieHa
obOmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HampaBJieHa Ha pelIeHHe MNI00AaNbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBAa — CBHIPHEBOIA,
SHEPreTHYECKOH, MUILEBOM, IKOIOrHYeCcKOil 0€30MaCHOCTH M OXPaHbI 310POBBS.

B cootBeTcTBMU ¢ OOITUMU TIESIMU M IPUHIIUIIAMHA CPETHETO OOIIET0 00pa30BaHMsI COJEPKaHNE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YUEHUs1) OPUEHTHPOBAHO MPEUMYILIECTBEHHO
Ha  OOWIEKYAbTYPHYIO TIOJATOTOBKY OOYYalOIIUXCS, HEOOXOAUMYK0 UM Ul BBIPAaOOTKH
MHUPOBO33PEHUYECKHX OpPHEHTUPOB, YCIHEIIHOTO BKIIOYEHHUS B JKM3Hb COIIMYMa, IPOJOKEHUS
00pa30oBaHMs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XMMHUEH.

CocraBngomuMy npeaMera «XUMHs» SBISIOTCA 0a30Bble Kypchl — «Opranuyeckas XUuMus» u
«O0masi U HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0230BO HAYKH: CHCTEMa 3HAHHK IO HEOPTaHUIECKON XUMUH (C BKITIOUEHUEM 3HAHUN U3 O0IIeH
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XUMHUHU) U OpraHndeckor xuMuu. @opMHpPOBaHUE JAHHON CHCTEMbl 3HAHUN MPU U3YyYEHUU MpEAMETa
obecrnieurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSITHIA,
3aKOHOB U TEOPUU XUMUHU.

Crpykrypa conepxkanusi KypcoB — «Opranudeckast Xumusi» u «O01mas 1 HeopraHudecKasi XHMES
chopMupoBaHa B MpOrpaMMme MO XMMHUHM Ha OCHOBE CHCTEMHOrO MOJAXO0Ja K HM3YyYEHHIO Y4eOHOTO
MaTepuaga U 0O0yCJIOBI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWM Ha OMpeesIEHHBIX
TEOPETUYECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKOi XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUH CTPOCHHSI OPIrAaHMYECKUX COEMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U
ANEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BemlecTB. CBefeHHs 00 M3y4yaeMbIX B Kypce BeEIIecTBax
JAIOTCS B Pa3BUTHH — OT YTIICBOIOPOAOB JIO CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUH. B Kypce
OpPraHMYECKON XWMHH TIONy4YalOT pa3BUTHE COOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs MTEPBOHAYAIBHEIC TIPEICTABICHUS O XUMUYECKOU CBSI3H, KIaCCH(PUKAITMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOKMCTB BEILIECTB OT UX CTPOCHHS, O XUMUYECKOW PEAKIUU.

[Tox HOBBIM yriioM 3peHHs B peaMeTe «XuMHUs» 0a30BOT0 YPOBHS pacCMaTPUBAETCS U3yUEHHBIH
Ha YpOBHE OCHOBHOI'O 00IIIero 00pa30BaHUs TEOPETHUUECKUN MaTeprall U (aKTOJIOTMYECKUE CBEICHUS
O BEILIeCTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1 HeopraHu4eckasi XuMUs »
oOy4aromuMcsi TPeIOCTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOJAMYECKOTO 3aKOHA C
OOIICTEOPETUYCCKUX ¥ METOJOJIOTHYCCKUX TMO3UINH, TIIy0’Ke IMOHATh HCTOPHYECKOS H3MEHEHUE
(GYHKIUH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIIOIICH U TPOTHO3UPYIOIICH.

Enunnas cucrtemMa 3HaHMI O BaXKHEHMIIMX BELIECTBaX, MX COCTaBE, CTPOCHHUM, CBOWMCTBAX M
MPUMEHEHUH, A TAKKE€ O XMMHUYECKHUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MNPOTECKaHUS
nonoJHserca B Kypcax 10 u 11 kinaccoB anemMeHTaMu CoAepKaHusl, UMEIOIMMHU KYJIbTYPOJIOTHUECKUI
U TMPUKIAAHON XapakTep. JTU 3HaHHs CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMHUU C JAPYTUMHU
HayKaMH, DacKpbIBalOT €€ pPOJb B II03HABATEIIbHOW W NPAKTUYECKOM JAESTENbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHUIO YBaXEHHS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTHUYECKHX
MPUJIOKEHUA XHMHH, TMOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO
3HAYUMBIX MPOOJIEMax, CBA3AHHBIX C XUMHUEH, KPUTHUECKH OCMBICIUBATh WH()OPMAIUIO U TIPUMEHSTh
€€ JUIsl NOTIOJIHEHUS 3HAaHUW, PEUIEHUS HHTEJUICKTYJIbHBIX U KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX
3amad. B nienom comeprkanue yaeOHOro npeaMera « XuMUsi TaHHOTO YPOBHS U3YUYECHHSI OPUEHTHPOBAHO
Ha (OpMUPOBaHUE Y 00YUAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI AJ11 TOHUMaHUs GUIOCOPCKUX UICH,
TaKMX KakK: MaTepUalTbHOE €JUHCTBO HEOPTaHWYECKOTO W OPraHUYEeCKOro MHUpa, 00YCIOBIEHHOCTH
CBOMCTB BEIIECTB HX COCTAaBOM M CTPOEHHEM, ITO3HABAEMOCTb NPHUPOAHBIX SBJICHUM NYTEM
OKCIIEPUMEHTa M peUIeHHs TPOTHBOPEUYHM MEXIy HOBBIMH (akTaMu | TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUHU JKOJOTHYECKHX MPoOJieM, a Takke MmpodiieM
cOepeKEHUsI SHEPTETUIECKUX PECYPCOB, ChIPhs, CO3aHMS HOBBIX TEXHOJOTUN U MaTEPHAIIOB.

B mnane permeHus 3agad BOCIUTAHUS, PAa3BUTHS M COIHATHM3AIMNA OOYYAIOIIMXCS TPUHSITHIC
NpOrpaMMoON MO XHMHUU TMOIXOAbl K ONPENEICHUIO COJEPXKAaHUS W TMOCTPOCHHS MpeaMeTa
MpeAyCMaTPUBAIOT (HOPMHUPOBAHKE YHUBEPCATBHBIX YICOHBIX JEHCTBHM, HMEIONTUX 0a30BOE 3HAUCHUE
JUTS Pa3JIMYHBIX BUJIOB JIEATEIILHOCTH: PEIISHUs MPoOIeM, TIOUCKa, aHau3a 1 00paboTKU HHPOPMAIIHH,
HEOOXOIUMBIX Ui TPUOOPETCHUS OMNbITa MPAKTUYECKOW U HCCIEIOBATENIbCKONW JEsSTEIbHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mpenojiaBaHus XUMHUU Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK M Ha
YPOBHE CpeaHero oo0Iero oopa3oBaHusi, IPU OMPEIEICHUN COJIEPKATEIIbHON XapaKTEPUCTUKU IeTei
W3y4YECHUSI MpeIMeTa HANpaBICHWEM NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO TPU3HAETCS
(hopMHpOBaHHE OCHOB XUMHYECKON HayKH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTHYECKON

[okymeHT co3aaH B anekTpoHHon chopme. Ne 29 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbINA
CrpaHuua 3 n3 19. CtpaHnua cosgana: 01.11.2023 11:03 =¥ TATAPCTAH



JESATEIbHOCTH YEJIOBEKA U KAaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJlbTypbl. C METOINYECKON TOUKU
3peHus TAaKOM MOAXO0J K ONPEAEIICHUIO LIeed N3YUEeHU ITPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo 1aHHOH TOUYKE 3pEHMS IVIABHBIMH LIESIMU U3Y4EHHUs IpeaMeTa «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBASsIFOTCS:

¢ (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaXKHEUIICH COCTaBISIONIEH €CTECTBEHHO-
HAy4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOM JIe)KaT KIIOYEBBIC MOHATHUS, (PyHIAMEHTAIbHbIC
3aKOHBl M TEOPUM XUMHH, OCBOCHHE $S3bIKA HAyKH, YCBOCHHE M IIOHUMAaHHE CYIIHOCTH
JOCTYIHBIX O00OOIIEHNH MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C MCTOPHEH HX
pa3BUTHUA U CTAHOBJICHHS,;

e (dopMHUpOBaHME W pa3BUTHE MPEJICTABICHUNA O HAYYHBIX METOAAX IO3HAHHS BEUIECTB U
XUMHAYECKUX PEAKLIUH, HEOOXOIUMBIX JUIsl PHOOPETEHNUS YMEHUN OPUEHTHUPOBATHCS B MUPE
BEUIECTB M XUMHUYECKHX SBJICHUN, HMEIOIIUX MECTO B MPUPOJIE, B TMPAKTUYECKON U
MTOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHUU U CHOCOOOB JAESTEIbHOCTH, CBA3AHHBIX C HAOJIIOJEHHUEM U OOBSICHEHUEM
XUMHAYECKOTO SKCIIEPUMEHTA, COOIOIEHIEM MTPAaBUII O€301MacHOT0 0OPAIICHHUS C BEIIECTBAMH.

Hapsiny ¢ atum, coaepkarenbHas XapaKTepUCTHKA LeJel M 3aqady U3ydyeHUs MNpeaMeTa B
porpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucteme cpenHero ooOmiero o6pasoBanus. CerojiHs B MpenofaBaHUM XUMUU B OONbIIEH CTENeHU
OoTHaETCsl MPEANOYTCHUE MPAKTUYECKOH KOMIIOHEHTE COJEepKaHUs OOydeHUs, OPUECHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00Ie00pa30BaTeIbHON OpraHU3aliy, BIACIOIMIEro He Ha0OpOM 3HAHHM, a
(YHKIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHSIMH aKTUBHOTO TOJTYYEHUS 3HAHUN U
MIPUMEHEHHUSI UX B PEAIbHOM KM3HU JUUISl pELIEHMSI IPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3THM npu M3ydeHHH TpeaMeTa «XUMUsS» JTOMHHHUPYIOIIEE 3HAYCHHE MPHOOPETAIOT
TaKWe LEeIH U 33]1a4H, KaK:

ajanTanus oOyyaroIMXcs K YCJIOBHMSM JMHAMUYHO pa3BUBAIOLIErocs MHpa, (opMupoBaHue
UHTEJUIEKTYaJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K caM0OOpa3oBaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbBHOMY IPUHATHIO TPaMOTHBIX PpEIIEHWH B KOHKPETHBIX JKU3HEHHBIX CUTYyalHsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;

dbopMupoBaHHEe y OOYYAIONIMXCSI KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMITETEHIIUM), UMEIOIINX
YHHUBEpPCAJIbHOE 3HAUECHUE JUIsl Pa3JINYHBIX BUJIOB ACSTEIBHOCTU: pELIeHHs MpobiieM, IoucKa, aHaIu3a
1 00paboTKHU MHPOPMAIMH, HEOOXOAUMBIX JIJIsl IPUOOPETEHUS OMbITa AESITEIbHOCTH, KOTOpasi 3aHUMAaeT
Ba)XHOE MECTO B MO3HAHMHU XMMMH, a TAKXKe JUI OLEHKH C MO3UIMH 3KOJOruyeckoi 0e30macHOCTH
XapakTepa BIHMSHHS BEIECTB U XUMUYECKHUX IIPOLIECCOB HA OPTaHMU3M UEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE I03HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYalbHbIX M TBOPYECKHX CIOCOOHOCTEN
00yJaroImuxcs: CocOOHOCTH CAMOCTOSITEILHO TPUOOPETAaTh HOBBIE 3HAHUSI I10 XUMHH B COOTBETCTBUHU
C KM3HEHHBIMHU MOTPEOHOCTSAMH, HCIOJIB30BATH COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJOTMH JUIS
MOKCKA U aHajIn3a y4eOHOH 1 Hay4dHO-TOMYJIpHONW HH(OPMALM XUMUYECKOTO COAEepKAHMS;

(dbopMUpoBaHHE M DPA3BUTHE y OOYYAIOLIMXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBILIUICHHUS,
Ha0J1I0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, IPHU
IJTAHUPOBAHUM U MTPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00ydaronmxcss yOeKIEHHOCTH B T'yMaHUCTUYECKOH HANpaBI€HHOCTH XUMHH, €€
BaXHOH POJIM B PEIICHUH INI00ATBHBIX MPOOIEeM pallMOHAIBHOTO MPUPOAONOIL30BAHNUS, TOTIOTHEHUS
HHEPreTUYECKUX PEeCypcoB U COXpPAHEHHs MNPUPOIAHOIO PAaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH
Oepe’KHOr0 OTHOUICHHUS K MIPUPOJIE U CBOEMY 3/10POBBIO, & TAKXKE MPUOOPETEHUS ONBITA UCTIONb30BAHUS
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MOJTyYE€HHBIX 3HAHUU JJI1 TPUHSITHS TPAMOTHBIX PEIICHHUI B CUTYallUsAX, CBS3aHHBIX C XMMHUYECKUMHU
SIBIICHUSIMU.

B y4uebHOM 1U1aHE cpeHero o0Iero o0pa3oBaHus MPeaMeET «XUMUs» 0a30BOTO YPOBHS BXOIUT
B COCTaB MPeIMETHOM 00acTi «ECcTeCTBeHHO-HAYYHBIC TIPEIMETHD».

OO11iee 9KCiIo 4acoB, OTBEAEHHBIX JUISl U3YUYEHHUsI XUMUU, HAa 6a30BOM YpOBHE CpPEIHEro 00ILero
oOpasoBanus, coctaBisieT 68 yacos: B 10 kimacce — 35 yacos (1 gac B Henento), B 11 kiracce — 34 yaca
(1 gac B HEmemIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenMer opraHM4ecKoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B ITOJIYYEHUH HOBBIX
BELIECTB U MaTEpUasoB. Teopus CTpOeHUs OpraHu4eckux coequHennii A. M. bytiiepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpykTypHble (opMysbl OpraHu4YecKux BewiecTB. ['omosorus, uzomepus. XuMHUecKas
CBSI3b B OPraHUYECKUX COCTUHEHUSIX — OJJUHAPHBIE U KpPAaTHBIE CBS3H.

[IpencraBnenne o KiacCH(PUKAIMKA OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COEUHEHUH (cucTemMaTHuecKas) M TPUBHMAJIbHBIE Ha3BaHMs Ba)KHEHUIIUX IpEACTaBUTEIEH KiIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Yy4YEHHUS BEIIECTB W HUX IPEBPALICHUN: O3HAKOMJICHHE C
o0pa3llaMu OpraHMYEeCKMX BELIECTB M MaTepuajllaMM Ha HX OCHOBE, MOJIEIUPOBAHHE MOJEKYI
OpPraHUYECKUX BEILECTB, HAONIOJIEHHNE U OMMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBpAIEHUIO
OpraHMYECKUX BEIECTB IPU HarpeBaHuU (TJ1aBJIeHHE, OOYTIIMBaHUE U TOPEHHE).

YraeBoaopoasl

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTMYECKUH psifl. MeTaH U 3TaH — IpOCTEHIINE TPEACTABUTEIN
aJIKaHOB: (M3MYECKHE U XMMUYECKUE CBOICTBa (peaklMM 3aMEIleHHs U TOpPEeHMsI), HaXOXKICHHE B
IIPUPOJE, IOTYUYEHUE U TPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN psAl. OTUIEH W TNPONMIEH — INPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYeCKHMe M XUMHMYECKHE CBOMCTBAa (peakUMHM THAPUPOBAHMUA,
raJJOTeHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEpU3allun ), MOJydeHNUEe U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u metTunOyraauen-1,3: cTpoeHne, BaXHEUIITNE XUMUYECKHIE CBOICTBA
(peakuus nonuMepusanun). [lonyuenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUHN psAll. ALIETUIEH — MPOCTEUIIUI
MIpPEe/ICTaBUTENb AJIKWHOB: COCTaB, CTpPOEHHE, (PU3MUecCKHMe W XHMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOJTyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUeCKMe M XHMHYECKHE CBOMCTBA (peaxiuu
raJJOreHUPOBAHUS U HUTPOBAHMS), [TOJydeHUE U IPUMEHEHuE. T0yo: cocmas, cmpoenue, puzuyeckue
U Xumuyeckue ceoucmea (peaxkyuu 2al02eHUpOBaHUs U HUMPOBAHUL), NONYHYEHUe U NPUMEHEHUe.
TokcuuHOCTh apeHOB. I'eHeTn4ecKas CBsI3b MEXY YIVIEBOAOPOJAaMH, IPUHAIEKAUMU K PA3ITUUHBIM
KJIaCCaM.

[Ipupoanbie HCTOUHUKH YTiieBo0po10B. [Ipupoanblii ra3 u nonytHele HedTaHbIe ra3pl. Hed s u
e€ mpoucxoxaeHue. CrocoObl TiepepabOTKM HePTH: TEeperoHKa, KPEKWHT (TepMHUYECKH,
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KaTalIuTU4eCcKui), muponus. [IpoaykTel mepepaboTku HeTH, UX IPUMEHEHHE B TPOMBIIIICHHOCTH U B
ObITy. KaMeHHBI yroib U IpOAYKTHI €ro nepepaboTKH.

DKcIepUMEHTaIbHBIE METOJbl HM3YYCHHs BEIIECTB M HUX MPEBpAIlCHH: O3HAKOMIJICHHE C
oOpa3laMu IJIacTMacc, KaydyyKoB M pe3uHbl, Koyuiekiuuu «HedTb» u «YT0nb», MoaearpoBaHHE
MOJIEKYJI YIJIEBOJIOPOAOB U TalOr€HONPOU3BOAHBIX, MTPOBEICHUE NMPAKTUYECKON PAabOTHI: MOTyYeHHE
STUJICHA U U3yYEHHUE €r0 CBONCTB.

Pacuérneie 3amaun.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOAHOTO
BEIIECTBA WM IPOAYKTA PEaKIHH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOI'O U3 MCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamme oprannyeckne coeiNHeHUs!

[IpenenpHbIe OTHOATOMHBIE COUPTHL. MeTaHO M 3TaHOJ: CTPOEHUE, (PU3NUECKHe U XUMHYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMU MeETaJulaM{, TaJOr€HOBOJOPOJAaMH, TOPEHME), INPUMEHEHHUE.
BonopoaHeie cBs3u MEXIy MOJEKyJIaMU CHUPTOB. JlelicTBHME METaHOJa W 3TAHOJIA HAa OpraHUu3M
YeJI0BEKA.

MHoroaToMHbl€ COUPTHI. DTUIEHITIMKOIb U TIMLEPHH: CTPOeHHE, (PU3NYECKUEe U XMMHUYECKHE
CBOMCTBa (B3aMMOJICICTBHE CO ILIEJIOYHBIMU METa/JlaMH, KaueCTBEHHAs Peaklus Ha MHOrOaTOMHbIE
cnupthl). JlelicTBre Ha OpraHu3M yenoBeka. [IpuMeHenre runepyuHa u 3TUICHTJIUKOJIA.

@®eHo: CTpOGHUE MOJICKYJBI, (U3NYECKHE M XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue peHoma.

Anbneruabl u kemonwl. opmanpaeruy, aueraibAerua: CTPOeHUE, (PU3MUECKUEe U XUMHYECKHE
CBOWCTBA (peakUuu OKHUCIEHHs M BOCCTAHOBJECHMS, KaueCTBEHHBIE peaklUH), IOJIydCHHE MU
IIPUMEHEHHE.

O/HOOCHOBHBIE TMpeJiesibHble KapOOHOBbIE KHCIOThL. MypaBbMHas U YKCYCHas KHCIIOTBI:
cTpoeHue, (pu3MYecKre M XMMHYECKHe CBOWCTBa (CBOWCTBa, oOIIMe JUIs Kilacca KHUCIIOT, peakius
sTepuduKanym), norydeHue u npuMenenue. CteapuHoBas U OJIEMHOBAsI KUCIOThI KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE AEHCTBUE.

CrnosxHble 3QHUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 cioxHbix 3¢upos. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas posiab KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKalus YriaeBoJoB (MOHO-, JU- M Tojucaxapuibl). [roko3a —
MPOCTEHUIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbl, GU3NYECKHE U XMMUYECKHE CBOICTBA
(B3aumopeiictBue ¢ runpokcuaom Meau(ll), okucineHne aMMuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKJICHUE B NMPUPOJIE, TPUMEHEHHE, OHOJIOTHYecKast poJib.
®ortocunTe3. PpyKTO3a KAK U30MEP TIIIOKO3HI.

Kpaxman u wnemmono3a kKak HpupofHble mnonuMepbl. CTpoeHHe Kpaxmalla W LEJUIIOJIO3bI.
duznyeckue 1 XMMHUYECKHE CBOICTBa Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

DKcrepuMeHTalIbHbIE METOIbI U3yUEHHS BELIECTB U UX MPEBPALeHH: IPOBeieHNE, Ha0II0IeHNE
U ONHMCAHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX
cnupToB (OoKucieHue »sTaHona okcuaoMm Mmenu(Il)), MHOroaroMHbBIX cHUpTOB (B3auMoJeicTBUE
rnunepuHa ¢ rugapokcunom Meau(Il)), ampaernzoB (OKHCIEHHWE aMMHUAYHBIM PAacTBOPOM OKCHJA
cepedpa(l) u runpokcunom meau(Il), B3anmoaeicTBIe KpaxMaia ¢ H0JJOM), IPOBeIeHNE TPAKTUIECKOM
paboThI: CBOIMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérneble 3anaun.
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Bbruucrienust mo ypaBHEHHIO XMMHYECKOH peakmuu (Macchl, 00bEMa, KOJMUYECTBA MCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO U3 MCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3oTcozaepKaliue OpraHuu4ecKue COCIUHEHMS.

AMMHOKHCIIOTBI Kak aM(OTepHble OpraHudeckue coeluHeHHus. Pu3znyeckue U XUMHUUYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha MpuMepe MHLuHa). buongornueckoe 3HadeHne aMUHOKHUCIOT. [lenTuapl.

benku xak npupogHbIe BBICOKOMOJIEKYJIIPHBIE cOeIMHEHNs. [IepBru4Hast, BTOpUYHAs U TPETUYHAS
CTpYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: T'MIPOJIN3, I€HATYypalus, KAaUeCTBEHHbIE peaKLuu
Ha OeNKH.

DKcIepuMEeHTaTbHbIE METOJIbI M3YUEHUS BEIIECTB U UX MPEBPAILCHHH: HAOIIOACHNE U OIICaHUEe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB IPU HArPeBaHUU, IBETHBIC PEAKIH OCIIKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OCHOBHbIE TOHATUS XHMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJUMEPHU3ALNM, CPEAHsS MOJIEKYJsipHas macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH — MOJIMMEPU3ALINS U IIOJUKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METOJBl M3Yy4YEHHUS BEIIECTB W HUX IPEBPALICHUN: O3HAKOMJICHHE C
o0pa3iiaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMEeTHBIX CBA3€M Ipu M3ydeHHM opraHuuyeckoil xumuu B 10 kimacce
OCYILIECTBIISIETCS] YEPE3 MCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH,
SIBJIIOILMXCS] CHCTEMHBIMHU IS OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'0 1IMKJIA.

OOwire ecTeCTBEHHO-HAY4HbIE MOHATH: SIBIEHUE, HAy4yHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTe3, KiIaccu(uKaluus, NEepUOJUYHOCTb, HAOMIOJACHUE, W3MEpPEHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE.

@dusuka: marepus, PHEPrus, Macca, aToM, JJIEKTPOH, MOJEKYJa, dHEPreTU4YEeCKHil ypPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHoe€ COCTOSIHME BEIECTBAa, (U3MUECKHWE BEIUYMHBI U €IMHHULBI MX
M3MEpeHusl.

buonorus: knerka, opraHusM, Ouochepa, oOMEH BelleCTB B OpraHusme, (QOTOCHHTE3,
OMOJIOTrMYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBOIbL, KUPbI, PEPMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPO/Ibl, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosOrysA: NHILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IHMTAHUS, MOIOIIME CPENCTBA,
JIEKapCTBEHHbIE W KOCMETHYECKHUE IIpernapaThl, MaTe€pHalbl U3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU

XuMHUYECKUH dN1eMeHT. ATOM. S11po aToma, U30TOMbl. INEKTPOHHAS 000JI0UKa. DHEPreTUIECKIE
YPOBHH, TOIYpPOBHU. ATOMHBIE OpOUTaNu, s-, p-, d- s1aeMeHTbl. OCOOEHHOCTH pacHpeeICHUs
JNEKTPOHOB TIO OpOWTaIsIM B aToMax »JJIEMEHTOB IMEPBBIX YETBHIPEX TMEPUOIOB. DIEKTPOHHAs
KOH(UTypalusi aTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanueckas cucreMa XUMHIecKux 351eMeHToB J[. M. Menneneesa.
Cas3b neproinueckoro 3akona u [lepuoanueckoi cucteMbl xuMuueckux 3neMenToB J1. . MenpaeneeBa
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C COBPEMEHHOM Teopued CTPOEHHsS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEIIECTB IO TPYNIaM MU MepuoaaM. 3HAUYCHUE
MEPUOINYECKOr0 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BeniecTBa. XUMUYECKasi CBA3b. BUIbl XUMHUYECKOM CBsI3U (KOBAJICHTHASI HETIOJSIPHAS U
MoJIApHasi, MOHHAsA, MeTalndeckas). MexaHu3Mbl 00pa30BaHHS KOBAJIEHTHOM XHUMHUYECKOW CBS3U
(oOMeHHBIN U TOHOPHO-AaKIENTOPHEIN). Bomoponnas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI M AHUOHBI.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHUSA. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THUNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsitue o aucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBast [1oJist
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranmveckux coeauHeHuil. HoMmMeHkmaTypa HEOpPraHMYeCKHX BEILECTB.
I'eneTnueckasi CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICKALUX K PA3IUUYHBIM KJIACCAM.

Xumuyeckas peaknus. Kraccupukanus XUMHYECKMX peakuil B HEOPraHWYeCcKoW U
OpraHUYEeCKON XUMHUHU. 3aKOH COXPAHEHHS MAaCChl BELLIECTB, 3aKOH COXPAHEHUS U PEBPALLEHUS SHEPTUU
MIPU XUMUYECKUX PEAKIUAIX.

Ckopocth peaknuu, €€ 3aBHCHMOCTh OT pa3nu4HbIX (akropoB. OOpaTHMBIE pEaKIIH.
Xumuueckoe paBHoBecHe. DaKTOPhI, BIMSIONIME HA COCTOSHUE XUMHUUYECKOro paBHOBecus. [IpuHiumn
Jle Ularense.

DnektponuTrdeckas nuccoruanus. CUiibHbIE U ci1a0ble 3JeKTposuThl. Cpesia BOJAHBIX PAaCTBOPOB
BEILIECTB: KUCasi, HEUTpaibHas, HIEJI0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKcrepuMeHTAIbHBIE METOJIbl U3yYEHHS BEIIECTB U WX MPEBPAIICHUI: JEMOHCTpALUs TaOJHII
«Ilepuoguueckas cucreMa xumudeckux i3nemeHToB JI. WM. MeHnneneeBa», u3yueHHe MoAeNen
KPUCTAJUTMYECKUX PEHIETOK, HAOIIOIEHNE M OMMCAHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3znoxeHue MEepoKCHIa BOJOPOJAa B MPUCYTCTBUU KaTaJIM3aTOpa, OINpPEACIICHHE CPEeabl pacTBOPOB
BEIIECTB C TIOMOIINBIO YHHMBEPCAILHOTO HHAMKATOpPA, PEAKIHMH HOHHOrO OOMEHAa), MPOBEICHHUE
MPaKTUUECKON paboThl «BiusiHuE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérneie 3amaun.

Pacuérel mo ypaBHEHUSIM XMMHUYECKHX PEaKUHid, B TOM YHCIE TEPMOXUMHUYECKHUE PaCUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAsi J10JI BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxxenue Hemeraiuios B [leproanueckoi cucreMe XUMUYECKUX 3eMeHToB [l. H.
MenzeneeBa U1 0COOEHHOCTH CTPOEHHUs aTOMOB. Du3HuUECKHE CBOMCTBA HEMETAJUIOB. AJUIOTPOMHS
HEeMeTaJUIOB (Ha MIpuUMepe KUcaopoaa, cepol, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEHIIINX HEMETAUIOB (TaJIOT€HOB, CEPhI, a30Ta, pocdopa, yriepoaa u
KpEMHUS1) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOJAHBIX COETUHEHUN).

[IpuMeHeHne Ba)KHEUIIIUX HEMETAJIOB U UX COCTUHEHUH.

Meraubl. [lonoxxenne meraiioB B Ilepuoanueckoit cucreme xumudeckux siaemeHToB 1. M.
MenpeneeBa. OCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX 000104eK aToMOB MeTaioB. OOmue pusndeckue
cBoiicTBa MeTauioB. CIulaBbl METAJJIOB. DNEKTPOXUMUUYECKHUH PsiJl HANIPSHKEHUH METaJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWINIMX METAUIOB (HATPUM, KAJIWW, KAJIBIMA, MAarHUM, aTIOMHHHH,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mwme crmocoOs! moTydeHus: MeTasuioB. [I[puMeHeHrne MeTauioB B ObITY U TEXHUKE.
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OKClepUMEHTAJIBHBIE METO/Bl M3YYEHHUs BELIECTB M UX INPEBPALLEHUI: M3ydyeHUE KOJUIEKLINU
«MeTaibl U CIUIaBbD», 00pa30B HEMETAJUIOB, PEIICHUE YKCIEPUMEHTAIBHBIX 33/1a4, HAOIIOACHNE U
OIMCaHME JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aWMOJICHCTBHE TUAPOKCHIA AJTFOMUHHUS C
pacTBOpamMH KUCJIOT U LIEJI0YEN, KAUECTBEHHbIE PEAKIIMKM HAa KATHOHBI METAJLIOB).

Pacuérnble 3anaun.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILLIECTBA, MAacce UM
00bEMY OZJHOTO U3 YUACTBYIOLIMX B PEAKIIMU BELIECTB, PACYETHI Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOJLYKTOB PEAKLUH, €CIIU OJHO U3 BEIECTB UMEET IPUMECH.

XHMHUA U )KU3HD

Ponp xumum B 0OECHEUYeHHUH 3KOJOTUYECKOW, SHEPTeTUYCCKOW W IHIIEBOM OE30MacHOCTH,
pa3BuTUN MeAULIMHBL. [IoHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJYYEHUs BaKHEUIIMX
BELIECTB.

YenoBek B MHpE BEUIECTB M MAaTEpPUANIOB: BaXHEHIINE CTPOUTEIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTe€pUallbl, KpacKH, CTEKJIO, KEpaMHKa, MaTepuaibl M 3JIEKTPOHHUKH,
HaHOMaTepHuallbl, OpraHNUYECKUe U MUHEpAJIbHbIE yJ00OpEHUs.

XuMUsS U 30pOBbE YEJIOBEKA: NpaBUjla MCIOJIb30BaHMS JIEKAPCTBEHHBIX IIPENapaToB, NpaBuia
0€30MacHOTO MCIIOIF30BAHUS IPENApaTOB OBITOBOM XMMHH B TIOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBs3€ll MpU M3yd4eHHUM oOlIell ¥ HeopraHudeckod xumuu B 11
KJIACCE OCYILIECTBISETCS 4Yepe3 MCIONb30BaHUE KaK OOILMX €CTECTBEHHO-HAY4YHBIX HOHSTHUN, TaKk U
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOw1re ecTecTBEHHO-Hay4Hble MOHATHUSA: HAaydHbIM (DakT, rumoresa, 3aKOH, TEOpHUs, aHAJIM3,
CHHTE3, Kilaccu(UKalus, MepruoJUUHOCT, HAOMIOICHHE, SKCIIEPUMEHT, MOJCIMPOBAaHIE, U3MEPEHNE,
SIBJICHUE.

®usuka: Marepus, HSHEprusi, macca, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOI,
PaZaMOaKTUBHOCTb, MOJIEKYJA, HHEPreTMUECKU YypOBEHb, BEILIECTBO, TeJl0, O00BEM, arperaTHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: knerka, opranusM, sKocucreMa, ouochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOILINBO, PECYPCHI.

TexHonorua: XUMHYECKas MPOMBIIIIEHHOCTb, METAJULYPrus, IPOU3BOACTBO CTPOMTEIBHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE POU3BOJICTBO, MHILEBasi IPOMBIIIIEHHOCTD, (hapMaleBTHUECKast
IIPOMBIIIJIEHHOCTD, MPOU3BOJCTBO KOCMETHMUYECKHUX IpPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, ANEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEI 110 XM HA BA3OBOM
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOEHHUS O00YYaroIIMMUCS MPOrpamMmm
cpenHero oomero o0pa3oBaHUS (JIMYHOCTHBIM, METAllpeIMETHBIM U TpeAMeTHbIM). HaydHo-
METOJIMYECKOW OCHOBOMW JUIsl pa3pabOTKH IIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro
o011ero o0pazoBaHusl ABISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.
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B cooTBETCTBHY C CUCTEMHO-IEATETLHOCTHBIM TIOJIXOJIOM B CTPYKTYPE THYHOCTHBIX PE3YyIhTATOB
OCBOGHUS TNpeaMeTa «XHUMHUs» Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHUS BBIACICHBI CIEAYIOIINE
COCTaBJISOLIHE!

OCO3HAaHHE OOYYAIOIIUMHUCA POCCHMCKOW TPAKIAHCKOW WICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJIECICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHIO;

L[EJICHANIPABICHHOE pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTE! ¥ UCTOPUUECKUX TPAAUILIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYarolIMXcs pPYKOBOJCTBOBAThCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMHU IIETIOCTHON CHCTEME XUMUIECKOTO 00pa30BaHus;

HaJIM4YMe MPABOCO3HAHUS DKOJIOTHUYECKON KYIbTYPBI M CIIOCOOHOCTH CTAaBHUTH IIEIH U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETa «XHUMUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIHUTATEIbHON ACSITENFHOCTU B COOTBETCTBHH C TYMAHUCTUYECKUMU, COLTUOKYIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IEHHOCTSAMU U HUJeallaMd POCCUHCKOTO TPaXkJaHCKOro oOIIecTBa, MPUHSATHIMU B
o0liecTBe HOPMaMHM M TpaBUJIAMH TOBEICHHs, CIIOCOOCTBYIOIIMMH MPOIIECCaM CaMOIO3HAHUSA,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YYaIOIINXCA.

JIM9HOCTHBIE PE3YJbTAThl OCBOCHUS MPEAMETa «XHUMHUS» OTPAXKAIOT CPOPMUPOBAHHOCTD OIBITA
MMO3HABATEIFHON M IPAKTHYECKOM JIEATSIBHOCTH 00YJAIOIINXCS [0 PealM3alliy IPUHATHIX B O0IIECTBE
[IEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUS:

OCO3HaHHUs 00yYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MTPAB U 00s13aHHOCTEH, YBAXKEHUS K 3aKOHY
Y TIPABOIOPSAIKY;

MIPEJICTaBJICHHSI O COI[MAIbHBIX HOPMaX U MpaBUiaX MEXINYHOCTHBIX OTHOILIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESITENbHOCTH MpPHU CO3JAaHUM YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U MMO3HABATEIIBHBIX 33]1a4, BHITIOJTHEHUH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY ¥ apryMEHTBI JPYTHX TPU
aHaJIN3€ Pa3IMYHbBIX BUJIOB YICOHOW e TSIIHEHOCTH,

2) IATPUOTHYECKOTO0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaClIeJIUI0 OT€YECTBEHHONW XHUMHH;

yYB)XEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAyKHd €CTh Pe3yNbTaT UIMTEIbHBIX HAOIIOJACHUN, KPOMOTIUBBIX
AKCIIEPUMEHTATLHBIX TIOMCKOB, TTOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUHU U MOCIEAYIONIEM aHaln3e WH(OPMAILUU O
MEPEIOBBIX JIOCTIXKCHUSIX COBPEMEHHOW OTEUECTBCHHOW XHMHH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBE/CHHS,

CIIOCOOHOCTH OIIEHWBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYCCKHUMH SIBICHHUSIMH, W TPHHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIGHUBAaTh CBOE TIOBEACHHE U TOCTYNKH CBOUX TOBApUIIEH ¢ TO3UIHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE TIOCIEICTBUN ITHX MOCTYIIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MMOHMMAaHUS IIEHHOCTEH 3I0pOBOr0 © 0€30MacHOro o0Opas3a JKH3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 29 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbINA
CrpaHunua 10 u3 19. Ctpanuua cosgara: 01.11.2023 11:03 =¥ TATAPCTAH



COOJTIOICHUS TIPABMIT 0€30TaCHOTO OOpAIIEHUs C BEIIeCTBAMU B OBITY, TOBCEIHEBHOM KU3HU U B
TPYAOBOM ESITENBHOCTH;

MMOHUMAHUS [IEHHOCTH MPABWII UHAWNBUIYAIBHOTO M KOJUICKTUBHOTO O€30MacHOTO MOBEICHUS B
CUTYAIUSX, YTPOIKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HaHHUS TOCHEACTBUIA U HENPUSATUS BPEIHBIX MPUBBIUEK (YNOTPEOICHUS aIKOTOJIA,
HapPKOTHUKOB, KYPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEOBATENIbCKOM  JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKH HA aKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COI[MAILHON HAIIPABICHHOCTH
(B paMKax CBOETro KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY MU3YYCHHIO MPOGECCHil pa3IMYHOro pojia, B TOM YHCIIE HA OCHOBE
MIPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBXKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYaTbHOW TpPaeKTOpPHH 0OpazoBaHusi, Oymayieit
npodeccun U peanusalnuu COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K010rMYeCcKOr0 BOCTIMTAHUSA:

IKOJIOTHYECKH 1IeJIeCO00Pa3HOr0 OTHOIICHHS K TIPUPOJIC, KaK UCTOYHHUKY CYISCTBOBAHUS KU3HU
Ha 3emie;

MOHUMAHUS TI00aTBbHOTO XapakTepa 3KOJOTHYECKHX MPOoOJeM, BIHMSHHS SKOHOMHUYCCKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbl;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJB30BaHUSl [OCTMIKEHUH XHMHH JJis PEIIeHUs BOIPOCOB
paIMOHaIBLHOTO MPUPOAONONB30BAHNS;

aKTUBHOTO HEMPUSATHUS JACUCTBUN, MIPUHOCIIINUX Bpe OKpYKaIoIIel MPUPOTHON cpene, yMeHus
MIPOTHO3MPOBATh HEOJATONMPHUSITHBIE 3KOJOTUYCCKUE TIOCICACTBUS IMPEANPUHUMACMBIX JEUCTBUN W
MPEIOTBPAIATH HX;

HAJIMYUS PA3BUTOTO DKOJIOTMYECKOTO MBIINUICHUS, JSKOJIOTHYECKOH KYJIBTYpPbI, OIBITA
JESATEIbHOCTH 3KOJIOTUIECKON HAIIPABJICHHOCTH, YMCHHS PYKOBOJICTBOBATLCS MU B TIO3HABATEIIHLHOM,
KOMMYHHKATUBHOM M COLIMATBbHOM TPAaKTUKE, CHOCOOHOCTH W YMEHHs aKTUBHO MPOTHUBOCTOATH
uzaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

TTOHMMAaHHUS CTICIIU(PUKN XUMHH KaK HayKH, OCO3HAHUS €€ poJii B (JOPMUPOBAHUH PAITUOHATILHOTO
HAyYHOTO MBINUICHHSI, CO3TaHUU TIEJIOCTHOTO MPEJICTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O SIHHCTBE
TIPUPOJIBI M YeJIOBEeKa, B TIO3HAHHWH MPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPOOIeM COXpaHCHUS
MIPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU JUIS COBPEMEHHOW IMBUIM3AlUU: B €€
T'YMaHUCTHYECKON HAMPABICHHOCTH U BaXKHOU POJIHM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KYIbTYPHI,
pelIeHnr TI00ATbHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBON U YKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECTIEYCHUH YCIOBUI YCIIEIITHOTO
TpyJa B SKOJOTHIeCKH KOM(DOPTHOH JKU3HH KaKJIOTO WIeHa OOIIeCTBa;

€CTECTBCHHO-HAYYHON TPAMOTHOCTH: IIOHUMaHWUS CYIIIHOCTH METOJIOB TTO3HAHWS, HCITOJIb3YEMBIX
B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH MCIOJIB30BaTh MOJyyaeMble 3HAHUSA I aHAIU3a U 0ObSICHEHUS
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SBJICHUH OKPYKAIOLIET0 MUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUH, YMEHHUs JelaTb 00OCHOBaHHBIC
3aKJIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C IIETIbIO MOJYYEHHs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIONb30BaTh XUMHUYECKUE 3HAHHS JJIS PEUIeHUs MpoOiieM B
peanbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATENBCKOM AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOO0OPa30BaHHIO0, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMuHbIX chepax npodecCHoHaTbHON AeITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pPe3ylbTaThl OCBOCHUSI Y4eOHOrO MpeaMera «XHMHUsS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HAUYUMbIEe JUIS  (DOPMHPOBAHHUSI MHUPOBO33PEHHS  OOYJAIOMIMXCS  MEKIUCIUILUTHHAPHBIC
(MEeXITpeMETHBIC) OOIECHAYYHbIC MOHATHS, OTPAXKAIOUIME IEIOCTHOCTh HAYYHOW KAPTHHBI MUpPa H
crieru Ky METOI0B MIO3HAHUS, KCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs,
SIBJICHUE, TPOIECC, CHCTEMa, HAYYHbIH (akT, MPHUHIKII, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeI0BaHKNe, HAOIOICHUE, H3MEPEHUE, IKCIIEPUMEHT U JIPYyTrHe);

YHHUBEpCcajbHble y4yeOHblE NEHCTBUS (II0O3HABATEJIbHbIE, KOMMYHUKATHUBHbBIC, PETYJISTUBHbIE),
obecnieunBaromue (GopMUPOBaHWE (QYHKIIMOHATHHOW T'PAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU

o0OyJaromuxcs;

CIIOCOOHOCTh 00y4aroIIuXCs UCII0JIb30BATh OCBOCHHBIC MEKIUCIUITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHHS M YHUBEPCAJIbHbIC yUeOHbBIC ACHCTBUS B MMO3HABATEIBHOM M COLHATIBHOM
MIPaKTHKE.

MeTtanpeaMeTHble  pe3yNbTaThl  OTPAXAIOT  OBJAJCHHWE  YHUBEPCAIBHBIMH  y4eOHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMU.

OBJjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMU AeHCTBUAMM:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOATENIbHO  (OpPMYyIUpOBaTh MW  aKTyalIHM3UpOBaTh MPoOOJEeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONPENENATh LN IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHKEHUS, COOTHOCUTD
pe3yabTaThl JEATEIbHOCTH C MOCTABIEHHBIMU LIETSIMU;

WCII0JIb30BaTh MPU OCBOECHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIUIEHHS] — BBIACIIATH XapaKTePHbIE
MPU3HAKYU MOHSATUN U YCTAHABIIUBATh UX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHUS IS
O0OBSCHEHHS OTJIEIHHBIX (DaKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIaCCU(UKAIINHU BEIIECTB U XUMHUYECKUX PEaKIIHi;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY U3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTHBHBIC, NEIYKTUBHBIC, MO AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTUBOPEUUS B pACCMATPUBAEMBIX SBICHHSX, (OPMYIHPOBATH BBIBOABI H
3aKJIIOYCHUS;

MIPUMEHSITH B IPOIECCE MTO3HAHUS, UCIIOJIb3yeMbI€ B XMMHUU CUMBOJIMYECKUE (3HAKOBBIE) MOJICIIH,
MpeoOpa3oBhIBATH MOJIEIBHBIC TPECTABICHUS — XUMUYECKUI 3HAK (CHMBOI) dJIEMEHTA, XHMHUECKas
dbopmyna, ypaBHEHHWE XHWMHYECKOM PEAKIUA — TPH PEIICHHH Yy4eOHBIX TI03HABAaTEIbHBIX |
MPaKTUYECKUX 3a7a4, IPUMEHSTh Ha3BaHHBIC MOJICTILHBIC TIPEICTABIICHHUS JIJIS1 BBISBJIICHHS XapaKTEPHBIX
MIPU3HAKOB U3YYaCMBbIX BEUIECTB U XUMUUYECKUX PEAKITUH.
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2) 6a3oBbIe HCCIeN0BATEIbCKHE IeliCTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;

(hopMyIMpOBATH IENH U 33141 HUCCIIETOBAHUS, HCIIOIH30BATh MOCTABIICHHBIC U CAMOCTOSATEIHHO
c(hOpMyIMPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA TO3HAHHWS W OCHOBBI sl (POPMHUpPOBAHUS
THITOTE3BI 110 TIPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUM;

BJIAJICTh HABBIKAMH  CaMOCTOSITEIBHOTO IUTAHUPOBAHHSI W TMPOBEACHUS  YUYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOJAaTh 3a XOJOM IIPOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €T0 PE3yIbTaT, (POPMYITUPOBATh OOOOIIEHHS U BHIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH
Pe3yabTaTOB MCCIICOBAHUS, COCTABIISITH 0OOCHOBAHHBIN OTUET O MPOJICIIaHHON padoTe;

MPUOOPETATh OMBIT YUSHUIECKOW HMCCIICIOBATEIILCKOM M MPOCKTHOW JIEATEIIEHOCTH, MPOSBIISTH
CIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEIbHOMY IOUCKY METOJOB PEIICHUs MPAKTHYECKHUX 3aJad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUCHTUPOBATHCS B PA3JIUYHBIX HMCTOYHUKAX WHPOpPMALUHU (HAYUHO-TIOMYJIApHAs JIUTEpaTypa
XHUMHYECKOTO COJICPKAHUS, CIPABOYHBIC TOCOOUs, pecypchl IHTEpHETa), aHATU3UPOBATh HHPOPMAITUIO
pa3IMYHBIX BHUJOB W (OPM MPEICTABICHUS, KPUTHYSCKH OIICHUBaTh €€ JIOCTOBEPHOCTh U
HETMPOTUBOPEYHBOCTb;

(hopMyIIPOBATh 3aMPOCH] K TPUMEHSTH Pa3IMYHBIC METOIBI IIPH MTOMCKE U 0TOOpE HHPOPMAITHH,
HE0OXOIMMOM TS BHITTOJTHEHUST YIEOHBIX 3a/1a4 OMPEIeIEHHOTO TUIIA,

MpUOOpPETaTh OMBIT WCIOIH30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTHMaIbHYI (opMy mpeacraBicHuss HHGOpMAIMH (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

HCIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA MPH padoTe ¢ XMMHYECKON MHpOopMaIuei:
MPUMEHITh MEXIpeIMeTHble ((pu3nuecKkue U MaTeMaTU4YecKue) 3HAKU W CUMBOJIBI, (DOPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIIOJIb30BaTh U MPe0OpPa30BBIBATH 3HAKOBO-CHMBOJIMYECKUE CPEJICTBA HATIISITHOCTH.

OBiajieHne YHUBEPCAJILHBIMA KOMMYHHKATHUBHBIMH A€l CTBUSIMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOi TeMbl B XOJ€ JHMANIOrTa W/HIW JTUCKYCCHH,
BBICKA3bIBaTh HJIeH, POPMYITHPOBATH CBOU MPEAJIOKEHUS OTHOCUTENHHO BBIMIOJIHEHHSI MTPEII0KEHHON
3a/1a4u;

BBICTYNaTh C Tpe3eHTAlMeil pe3yabTaTOB MO3HABATENBHON JI€ATEIbHOCTH, MOJY4YEHHBIX
CaMOCTOSITENTFHO WM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJHEHUH XUMHYECKOTO IKCIEPUMEHTA,
MPAKTUYECKOW PaOOTHI MO MCCIEAOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB, peaTu3allid y4eOHOTO
nmpoekta ©  (GOpMyIHpOBaTH BBIBOJALI 110 pe3yjbTaTaM IPOBEACHHBIX HCCIICIOBAaHUN TyTEM
COTJIaCOBAHUS MO3UIIMHA B XOJI€ OOCYXK/IEHUS U 0OMEHa MHEHUSIMH.

OByajieHne YHMBEPCAJILHBIMH PeryJsiTUBHBIMU 1€ CTBUAMM:

CaMOCTOSITEJIFHO TUIAHUPOBAaTh W OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JCSATCILHOCTD,
ompenaenss e€ Uend W 3aJadd, KOHTPOJIUPOBATH M MO Mepe HEOoOXOJUMOCTH KOPPEKTUPOBATH
MpearaeMblii arTOPUTM JACUCTBUMN MPH BHIMOTHEHUH YI€OHBIX U UCCIIEIOBATENILCKUX 3a/1a4, BHIOMPATh
HauOosnee ¢G(HEeKTUBHBINA CIIOCO0 UX pEHICHHS C Y4ETOM IMOJYYCHUS HOBBIX 3HAHUN O BEIIECTBaX U
XUMHYECKHUX PEAKIIHSIX;

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOCH JEITEILHOCTH HAa OCHOBE CaMOAHAIM3a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
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10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-HAY4YHOM
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUM SIBJIEHUI IPUPO/IbI, B (GOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYPbI
JMYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOMN /sl peleHHs] MPAKTUYECKUX 3a/1ad U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPEIE;

BIIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOPAs BKIIOYACT: OCHOBOIOJATAIOIINE IOHATHS
(XMMHYECKUII  DJIEMEHT, aToM, OJJIGKTpOHHas O000J0YKa aroMa, MOJEKYJla, BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XMMUYECKasl CBsI3b, CTPYKTYpHas ¢opmyna (pa3BEpHYTas U COKpalIEHHAs),
MOJIb, MOJISIpDHAsI Macca, MOJIIPHBIA 00BEM, YIIIepOIHBINA CKeNeT, (PYHKIMOHAbHAS TPYIIa, PaIuKal,
U30MEpPHUsI, U30MEPBI, TOMOJIOTUYECKHUI Psijl, TOMOJIOTH, YIJI€BOJOPO/Ibl, KUCIOPO U a30TCcOoAepKallne
COEMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpusi CTPOEHHUs] OpraHuyeckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHMsI Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKHUE 3HAHUS, JeKallue B
OCHOBE IMOHMMAaHUS IPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOIrMUECKUE CBEICHHS
0 CBOMCTBAX, COCTaBe, OJYyYEHUHU U O€30IIaCHOM HCIOJIb30BaHUU BAXKHEUIINX OPraHMUECKUX BEILIECTB
B OBITY U IPaKTUYECKON AESITEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEpHBbIC NMPHU3HAKH TOHSATHHA, YCTaHABJIMBATH HX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME IOHATUS IpPU ONHCAHMM COCTaBa, CTPOEHUS U
IIPEBPALCHUI OPraHNYECKUX COCINHEHUM;

C(OPMHUPOBAHHOCT YMEHHMH HCIOJIB30BaTh XUMHMUYECKYIO CHMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (OopMyd OpraHMYECKHX BELECTB U
YPAaBHEHUII XUMHUYECKMX pEaKLUi, W3rOTaBIMBaTh MOJEIN MOJIEKYJ] OPraHMYECKHUX BEUIECTB I
WUTIOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIJICKHOCTb M3YYEHHBIX OPraHUYEeCKHX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K OINpPEAEIEHHOMY KJIAcCy/TpyIe COeAMHEHUN (YIII€BOAOPOIbL,
KHCIIOPOJI U @30TCOJIEpIKAIINE COETMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUs
no cucremarnyeckoit HomeHkiarype (IUPAC), a Takye NpuBOANTh TPUBUAJIbHBIE HA3BAHUS OT/IEIBbHBIX
OpPraHUYeCKUX BEIIECTB (ITWJICH, TMPOIWJIEH, aleTWIeH, OSTUWICHIVIMKONb, TJHIEepPHH, (eHod,
dopmanpaerua, ameTanblIeru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAs KHCJIOTa,
CTeapMHOBasl KHCIIOTA, III0K03a, (PYKTO3a, Kpaxmall, L1003, TIHINH);

c(OPMHPOBAHHOCTH YMEHUS ONPENIENATh BUIbI XUMUYECKOHM CBSA3U B OPraHUYECKHX COCTUHEHUSAX
(onuHapHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHHUS TEOPUN CTPOCHHSI OpraHMYECKHUX BEIIECTB
A. M. bytiepoBa juist 00BsICHEHNS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXPaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKUE M XMMUYECKHE
CBOWCTBA TUIIMYHBIX MpEACTAaBUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BellecTB (MeTaH, 3TaH,
STUJICH, TpPONWIEH, aueTuieH, OyranueH-1,3, wmerunOyraguen-1,3, OeH307, METaHOJ], 3STaHOI,
STUJICHIJIMKONb, TIUIEPHH, (EHON, aleTanbIerui, MypaBbHHAas U YKCYCHAas KHCIIOTBI, TIIOKO3a,
Kpaxmall, HeJUTI0J03a, aMUHOYKCYCHAsl KMCII0Ta), WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEKIAY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUi C UCIIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;
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c(OPMHPOBAHHOCTh YMEHHS XapaKTEePU30BaTh MCTOYHUKHU YIJICBOJOPOIHOIO CHIPbS (HE(TH,
NPUPOJHBIN Tra3, yrojb), CIOCOOBI HMX MEpepabOoTKH W MPAKTHUYECKOE NPUMEHEHUE IPOIYKTOB
nepepadboTKH;

c(OPMHPOBAHHOCTh YMEHHH NMPOBOAWUTH BBIYMCICHUS 10 XMMUYECKMM YpPaBHEHUSM (MaccChl,
00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WM MPOJYKTAa PEAaKLMU IO M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB UM IIPOAYKTOB PEAKIIUHN);

c(OPMHPOBAHHOCT YMEHHMH BJIaJeTh CUCTEMOM 3HAHMH OO0 OCHOBHBIX METOJAaX HAay4HOIrO
MIO3HAHUS, UCTOJIb3YEeMbIX B XMMHHU IIPU M3YUEHUU BELIECTB U XUMMUYECKUX SIBICHHH (HaOI0feHuE,
U3MEpEHUe, HKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIC XMUMHYECKHE 3HAHMS IS
NPUHATUS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHHUEM;

c(OPMUPOBAHHOCTh yMEHUW COONIOATh NpaBHUa TOJB30BAHUS XHUMHYECKOH MOCYIOH U
na0opaTOpHBEIM 000pYIOBaHMEM, a TaK)Ke MpaBWiIa OOpPAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHSMU 10 BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

C(OPMHUPOBAHHOCT, YMEHHUH IJAHUPOBATh M  BBIIOJHATH XMMHUYECKUH HKCHEPUMEHT
(mpeBpalleHust OpraHMYeCKUX BELECTB IIPU HarpeBaHUM, MOIy4YeHHE STUIIEHA U U3y4EHHE €ro CBONCTB,
KayeCTBEHHbIE PEAKIMM OPraHMYeCKUX BEILECTB, JAEHATypauus OeNKOB NMpPU HAarpeBaHUM, LIBETHBIE
peakiuu OeIKOB) B COOTBETCTBHH C IPABUIAMU TEXHUKH 0€30TIACHOCTH MPH OOPAIICHNH C BEIIECTBAMHU
1 J1abOpaTOpHBIM 00OPYIOBAHUEM, MTPEICTABIATH PE3YIbTATHl XUMHUUECKOTO SKCIEPUMEHTa B (hopme
3allUCH YPaBHEHUI COOTBETCTBYIONIMX pEaKUWid W (OPMYIMPOBAaTH BHIBOJABI HAa OCHOBE JTHX
pe3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO0 HH(pOpMAIHMIO,
MOJTy4aeMyo M3 pa3HbIX UCTOUYHHKOB (CpeicTBa MaccoBoi MH(popMaluu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOII0IaTh MPaBHJIa SKOJIOTUYECKH L[EIeCO00Pa3HOr0 MOBEICHHS B
OBITY M TPYAOBOM JEATEIHLHOCTH B LIESIX COXPAHEHUs CBOETO 3[J0POBbS M OKpYXKarolled MpUpoaHOit
Cpenpl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTraHU3MBI OMpPEICNEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMAasi cMbich mokasatens [IJIK, mosicHAT, Ha mpumepax cHocoObl yMEHBIIEHUS W
MPEIOTBPAICHHS X BPEIHOTO BO3JICHCTBHUS HA OPraHNU3M YeJIOBEKa;

IUTs1 00YJAIOIIMXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsSI: yMEHHE IPUMEHSITh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJ[aX MO3HAHUS BEIECTB U XUMUYECKUX SBICHU;

U CIeNbIX M CIAabOBUAALIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pPeElibe()HO-TOUCUHYIO
cucremy o0o3HaueHui JI. bpaiins 11t 3anucu Xxumuueckux Gopmy.

11 KJIACC

[IpeameTHBIC pe3yapTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMHEsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBISAIOMICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHUU SIBIEHUH TIPUPOIBI, B POPMUPOBAHUHN MBIIIICHUS U KYJIbTYPbI
JTUYHOCTH, €€ (YHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOW I PEUICHUS MPAKTUYECKUX 3ajad U
AKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JIOPOBBIO U IPUPOIHOM cpejie;

BJIAJICHUE CHUCTEMOM XMMHWYECKMX 3HAHUM, KOTOpAasl BKJIIOYAET: OCHOBOIIOJATarOLIUE IOHATHUS
(XMMUYECKul PJIEMEHT, aTOM, U30TOTI, S-, P-, d- DIIEKTPOHHBIE OPOUTATH ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA O0BEM, BAJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTETICHh OKHUCIICHUS, XUMHUYECKast CBS3b
(KoBaneHTHAs, MOHHAs, METAJUTMYECKas, BOJOPOIHAS ), KPUCTAIUIMYECKAs PEIIETKA, TUITBI XUMHUYECKUX
peakuuii, pacTBOp, SJIEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHYECKAs THUCCOLUALNS, OKUCIHUTEIb,
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BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKON peakli, XMMHUUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
3JIEKTPOJUTUYECKON AHccolanuu, nepuoauyeckui 3akoH . M. MeHneneeBa, 3aKOH COXpaHEHHUs
Macchl BEUIECTB, 3aKOH COXPAHEHUS M TMPEBPALLEHUS DSHEPIUM IPU XMMHUUYECKUX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUHU, MHUPOBO33PEHUECKHUE 3HAHUS, JISKAIIUE B OCHOBE
MMOHUMAHUSI TPUYUHHOCTH U CHUCTEMHOCTH XMMMYECKUX SBJICHUH, (DaKTOJIOTMYECKHUE CBEICHHUS O
CBOMCTBAX, COCTaBe, MOJYyYECHUH U 0€30MaCHOM MCIOIb30BaHUH BAKHEHIIINX HEOPraHMUYECKUX BEILIECTB
B OBITY U MIPAKTUYECKON ACSITEILHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTepHbIe MPU3HAKU MOHITHHA, YCTaHABIMBATH HX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMMCAHUU HEOPTaHUYECKUX BEUIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUH UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBICHUS (POPMYT
BEUIECTB M YpPaBHEHUH XMMMUYECKHUX peakuui, cucreMaruueckyro HomeHkinarypy (IUPAC) u
TpUBHAJIbHbIE HA3BaHUS OT/I€IbHBIX HEOPIraHUUECKUX BELIECTB (YrapHbIi ra3, yriaeKucibli ra3, aMMuax,
raméHasi U3BeCTh, HeranéHas u3BeCTb, MUThEBAs COJA, TUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHUI OMpENesiTh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX
3JIEMEHTOB B COCIUHEHHSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJCHTHAas, MOHHAafi,
MeTaJlJTn4ecKasi, BOJIOPOAHAs ) B COEAMHEHUAX, TUI KPUCTAIITNYECKON PEHIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJsIpHas, HMOHHAs, MeETaJLIMYecKas), XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHUI;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIIECTB 110 UX
COCTaBY K ONpeAeTEHHOMY KJaccy/Tpynie coenHeH i (IIPOCThIe BEUIeCTBAa — METAJUIBI U HEMETAJLIBL,
OKCH/IbI, OCHOBAaHHUSI, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHH PacKpbIBaTh CMBICI Mepuoanyeckoro 3akona J[. 1. Menneneesa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BACHUTEIbHYIO H TPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKUX
anemeHToB 1-4 mepuonoB Ilepuoguyeckoit cucremsl xumuueckux siaemeHToB [[. M. Menneneena,
UCIOJIb3YSl TOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTANINY», «IHEPIeTUYECKUE YPOBHUY», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMMYECKUX AJIEMEHTOB M MX COEJAMHEHUH IO Mepuojam u
rpynmaMm [lepuoanueckoil cucteMsl XUMUYECKHX d1eMeHTOB []. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepH30BaTh (OMHUCHIBaTh) OOIIME XUMHMYECKHE CBOICTBa
HEOPraHWYECKUX BELIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYLHIECTBOBAHME I€HETHUECKOM CBS3H
MEXJy HEOPraHM4EeCKMMH BELIECTBAMHM C TOMOIIBI0 YPAaBHEHHMH COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii;

C(OPMHPOBAHHOCTH yMEHHUS KJIACCU(PHUIMPOBATH XHMHYECKHE PEAKUUU IO PA3TUYHBIM
Mpu3HaKaM (YHCIy U COCTaBY PEarupyroUINX BELIECTB, TEIJIOBOMY 3(PQEeKTy peaklnu, U3MEHEHUIO
CTETeHEeW OKUCIICHUS IEMEHTOB, 00OpPaTUMOCTH PEaKIMH, YIaCTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUIl COCTABIIATH ypaBHEHHUS pEaKUUN pPa3IMYHBIX THUIOB, IMOJIHBIE U
COKpalIEHHbIE YPABHEHMSI PEAKIMIl HOHHOTO OOMEHa, YUUTHIBAs yCIOBHSI, IPU KOTOPBIX 3TU peaKluu
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEILECTB, PACIO3HABATH OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJHBIX paCTBOpPaX HEOPraHMUYECKUX BEIIECTB;

cOPMUPOBAHHOCTh YMEHHMM pPACKpbIBaTh CYIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBbHBIX
peaxkuuii IoCpeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OaiaHca 3TUX PEaKIMii;
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c(OPMHPOBAHHOCTh YMEHHUH OOBICHATH 3aBHCUMOCTH CKOPOCTH XHMHMYECKOW pPEaKUHUU OT
pa3nuYHBIX (PAKTOPOB; XapaKTepP CMEIICHUS XMMHUYECKOrO PABHOBECHS B 3aBUCHMOCTH OT BHEUIHETO
BozaeictBus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHUYECKHE MPOIIECCHI, JIEKAIIUe B OCHOBE
IIPOMBIIIJICHHOT'O [TOJIyYeHHsI CEpHON KHCIIOThI, aMMHUAKa, a TakXke CHOPMUPOBAHHOCTD IPEACTaBIECHUN
00 001X HAayYHBIX IPUHIHUIAX U FKOJOTHYECKUX MTPOOIEeMaxX XUMUYECKOro IPOU3BO/ICTBA;

c(OPMHUPOBAHHOCT YMEHHM MPOBOJUTH BBIYMCIECHUS C UCIOJIb30BAHUEM IOHATHS «MaccoBas
J0J1s1 BEIleCTBa B PACTBOpPE», OOBEMHBIX OTHOLIEHUWH Ia30B NPU XUMHUYECKUX PEAKLUAX, MaCChl
BEIIECTBA WIM 00bEMA Ira30B 10 U3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WU 00BEMY OJIHOTO M3
YYaCTBYIOIIMX B PEaKIUH BEIIECTB, TEIJIOBOTO 3(d(dekra peakunu Ha OCHOBE 3aKOHOB COXPAHEHUS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OPMUPOBAHHOCTh yMEHUW COONIOATh NpaBHUa TOJB30BAHUS XHUMHYECKOH MOCYIOH U
nabopaTOpHBEIM 000pYIOBaHHEM, a TaK)Ke NpaBuiIa OOPALICHUs C BEUIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHSMU 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

C(OPMHUPOBAHHOCT, YMEHHUH IJAHUPOBATh M  BBIIOJHATH XMMHUYECKUH HKCHEPUMEHT
(pa3noxeHue MEpoKCHAa BOAOPOJAA B NMPUCYTCTBUM KaTajau3aTopa, ONpe/lelIeHHEe Cpeabl PacTBOPOB
BEIIECTB C MOMOIIbI YHUBEPCAIBHOTO WHAMKATOpA, BIMSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKON PEeaKIMy, peaKkni HOHHOTO 0OMeHa, Ka4yeCTBEHHbIE Peaknu Ha cynbdar-, kapOoHaT- u
XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEIIEHNE SKCIEPUMEHTAIBHBIX 3aja4 10 TeMaM «MeTais» u
«Hewmetamibl») B COOTBETCTBHU C MPaBHJIAMH TEXHUKH 0€30IMaCHOCTH MPH OOPAIICHUH C BEIIECTBAMH
1 J1abOpaTOpHBIM 00OPYIOBAHUEM, MTPEICTABIATH PE3YIbTAThl XUMHUUECKOTO YKCIEPUMEHTa B (hopme
3allUCH YPAaBHEHUI COOTBETCTBYIOIIMX peaKkUud U (OpPMYJIHMpOBaTh BBIBOABI HAa OCHOBE JTHUX
pe3yIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYIO HH(pOpMaIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpeCTBAa MacCOBOM KOMMYHMKAIUU, IHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUJIa YIKOJIOTHYECKHU 11ETIECO00Pa3HOTO TTOBEACHUS B
OBITY U TPYAOBOM JAEATEIBHOCTH B LIENSAX COXPAHEHUS! CBOETO 3/10pPOBbsSl U OKPYXAroUIeW MpupogHOn
Cpelibl, 0CO3HABaTh OMACHOCTh BO3/IEUCTBUS Ha KUBbIE OPraHU3MBbI ONpEAeNEHHBIX BEIIECTB, TIOHUMAs
cmbicn nokazarens IIJIK, moscHATe Ha nmpumepax crnocoObl YMEHBIICHHS W HPEJOTBPAIICHUS HX
BPEIHOI0 BO3JCHCTBYS Ha OPraHU3M Y€JI0BEKa;

U151 00Y4JaIOLIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI: YMEHHE IPUMEHSITh 3HaHUs 00
OCHOBHBIX JOCTYIIHBIX METOJaX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHU;

U CIeNbIX M CIAabOBUAALIMX OOYYaAIOUIMXCS: YMEHHE HCIOJIb30BATh pPelbe(HO-TOUCUHYIO
cucremy obo3HaueHui JI. bpaiis [u1st 3anucu XuMHYECKUX (GOpMyI.
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