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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YPOBHE CpEOHEro o0mero o0pa3oBaHUsA
pa3zpabotana Ha ocHoBe DenepambHOro 3akona ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBbI CPEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoii
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00yueHus, BOCIUTAHUSI U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITY CKHUKAMH
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIY>KUT 3aBEpPIIAIOIIMM 3TAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusd. OTH ILIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYphI
Yel0BeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeIHEr0 00IIero oOpa3oBaHUs CPeACTBAMHU YYEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme N0 XUMHU C Y4ETOM CHenu(PUKA HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXe C y4ETOM
oOmmMX weaed W MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYyIO POJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHaTbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIHLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKAIOUIEM MHUpE KaK O €JUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE NMOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENCTBYS C APYIMMH €CTECTBEHHBIMU HAyKaMH, XMMHS cTaja
HEOTHEMJIEMOM YaCcThIO MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
co3ujareibHas, Kak HayKa BBICOKMX TEXHOJIOTMH HalpaBieHa Ha pELICHHUE
r00anpHBIX MPOOJEM YCTOMYMBOTO pa3BUTHUsI YEJIOBEYECTBA — CBIPHEBO,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM ¢ OOMmMMH LEASIMU U TPHUHIUIAMU CPEIHEr0 OOIIero
oOpaszoBaHusl conepkanue npeamera «Xumusp» (10-11 kmacesl, 6a30BbIi ypoBEHb
U3YYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor XumMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YyYECHHUU
npeaMera 00ecrnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO TIOJAXOJa K M3yYeHUI0 YydyeOHOro Marepuaja M 00ycJOBJeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBa
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckod XMMHUHU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeopraHuyeckas
XUMHSD» 00ydYarommMcs TMPEAOCTaBSETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3UIINH,
riy0o’ke TMOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOIIEH.



Envnas cucrema 3HaHMM O BAXXHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpOTEeKaHusi jonoyiHAercs B Kypcax 10 um 11 xmaccoB
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTypPOJOTHUECKUA W MPUKIAJTHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTUMHU HayKaMH, PacKpblBalOT €€ poOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHMIO YBAXKEHHSA K IPOLECCY
TBOpUYECTBa B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHHWS 3HAHUM, pENICHUS WHTEINICKTYAIbHBIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHS  H3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSI MHUPOBO33PEHYECKONM OCHOBBI ISl TIOHUMAHMUS
dunocockux HAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOrO H
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBJIECHUNA IMYyTEM DKCIEpUMEHTa U
pelieHus MPOTHUBOPEYUN MEXKIy HOBBIMH (akTaMd U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPIeTUUECKUX PECYPCOB, ChIPbsl, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIUTAHUS, Pa3BUTUS M COLMAIM3ALNU
OOy4Jaronmxcss MPUHITHIE TPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TpeIAMeTa TMpeaycCMaTpuBalOT (hopmupoBaHue
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOpMAINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusl XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero ol1ero oopa3oBaHusi, IPU OMPEICICHUN
COJIEpKATEIIbHOW XapaKTepUCTUKU LIeJIed H3YyYEeHUs MIpeAMETa HaIpaBICHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
JESITETbHOCTH YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHUIO LIEJEH W3y4YeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJIAIMU W3YYECHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:



e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHIICH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHNI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUCH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

o (opmMupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX ITO3HAHUS
BEIICCTB W XUMHYECKHX peaKlui, HEOOXOMUMBIX Ui TPUOOpETEHHUSI
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKHU3HM,

e pa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e301macHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsigy ¢ atumMm, conep:kaTelibHasi XapaKTepUCTUKA LIeJiel U 3a7a4 U3y4eHHUS
IpeaMeTa B IPOrpaMMe 10 XUMHH yTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUH
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oliero oopasoBanus. CeroaHs B
MPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTEHHUE
MPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BJIQJICIONIETO HE
HAaO0OpOM 3HaHUH, a (YHKIUMOHATHHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHEHHUS WX B PEANTbHOU >KU3HU
JUTSL peIeHUs TPaKTUYECKUX 3aj1ay.

B cBsf3M C ATUM TpU U3Yy4YEHUHU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIICe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJarommxcsi K yCIOBUSIM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX KU3HEHHBIX CHTYAIlMsIX, CBA3aHHBIX C BEIICCTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHHEe y OOYYalOMUXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEpPCAIbHOEC 3HAYCHWE I Pa3IUYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHaan3a U 00paboTKu WH(POPMAIIUH,
HEOOXOJMMBIX JUIsi TPUOOPETEHUSI OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XHMHH, a TakKe JUIT OIEHKH C TIO3UIUH
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPEy;

pa3BUTHE TMO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH 00yUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMHU, UCITOJIB30BATh



COBpEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA U aHajau3a y4eOHOU H
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIOMINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPbIe 0COOCHHO
HEOOXOJIMMBbI, B YACTHOCTH, IPHU TUIAHUPOBAHUU W TPOBEACHUU XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaromuxcsi yOEXKIEHHOCTM B T'YMaHUCTUYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUU TJI0OAIBHBIX IPOoOJIeM
PalMOHAJIBHOTO TTPUPOIOTI0IH30BAHMS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpPAHECHHS TPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOIIIEHUSI K TPHUPOJE U CBOEMY 3J0pOBbIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUU ISl TPUHSTUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B yuebHOM maHe cpemHero oOmiero oOpa3oBaHUs MpPeaMET «XUMUSH
0a30BOro0 YpOBHS BXOJHUT B COCTaB MpeAMETHON o0nacTu «EcTeCTBEHHO-HAYyYHbIC
PEAMETHI».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBaHusi, cocrabisgeT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHUH: €€ BO3SHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUuYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE MTOs10KeHUs. CTPYKTYpHBbIE (POPMYIIbI
OpraHMYeCcKuX BemecTB. [omomnorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenne 0 Ki1acCU(pUKALMK OpraHMYecKux BeuiecTB. HoMmeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCcKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W 3TaH —
NpPOCTEUIINE TNPEICTABUTENN QJIKAaHOB: (PU3MYECKHME U XUMHYECKHME CBOMCTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuusi moiaumepusauuu). [lomydyeHue CHHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINN TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINAH,
rOpeHus), MOJyYeHuEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QuU3NyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMUS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. T0ayon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIIEKAILUMHA K
Pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTrIeBOAOPOAOB. [IpupoaHBIi ra3 W IOIyTHBIE
HedTanble Ta3pl. Hed1h u e€ mpoucxoxaenue. Crnocodbl nepepaboTKu HeTH:
MEPErOHKA, KPEKUHT (TEPMUYECKUN, KaTaTMTUYECKUil), mupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHHME C O0Opa3llaMu IJIacCTMAacC, Kay4yKOB M PE3UHBI, KOJUICKIIUH
«Heptp» u  «Yroiap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJOr€HONPOU3BOJHBIX, TPOBEACHUE TPAKTUYECKON pabOThI: MOJIyYEHHE ITHIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€eHOBOJIOPOJaMH, TOpEHHUE), NpUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO ULICJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHo: CTpOCHHE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnernnpl U kemouvl.  DopManpIeruj, aueTaIbIErHA:  CTPOCHHE,
bu3nueckue U XMMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), OJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kiacca KUCIOT, Peakius 3TepuuKalum), MoTydeHue U NpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbli1a Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX AhupoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, kiaccuUKaluUs ~— yriaeBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — mpoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJbl, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcugoM Mmeau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunrtes. pykKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmamia U
HeuoNIo3bl.  PU3MYECKHEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u rumpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcozeprkalme OpraHu4eckue COeINHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEpHbIE OpraHuuYecKre coeauHeHus. dusnueckue
U XMMHYECKHE CBONCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riauiuHa). buonorunyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYCHHUS BEHIECTB W HMX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATypaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJbI M3YyYCHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPHU U3YYEHUH OPTAHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHSA: SIBJICHHUE, HAYYHBIH (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHaJINU3, CUHTE3, Kiaccudukaius, NepruouyHOCTb, HAOIIOICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: wmarepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoOe COCTOSTHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKHU, YIJIEBOIbI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PAUHMOHAIBHOIO IIUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, pP-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3akoH u [lepronnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [leproandeckoid CUCTEMBbI
xuMudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojam.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). BogopomHas cBs3b. BaneHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTb.
CreneHnb okucieHud. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIBI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.
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[TonsiTue o mucnepcHblx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuii B
HEOPraHUYECKOM M OPraHUYeCKOM XHMMHH. 3aKOH COXPAHEHHUS MAcChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUH PU XUMHUECKUX PEAKLIHIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUSAIOMIME HA COCTOSHHE
XuMH4ueckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHble U ciiadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAJIbHBIE METOJbl M3YyUYEHUS BEIIECTB M HX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYECKUX 35eMeHToB [, .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOUIbI0O YHUBEPCAIBHOIO HWHIMKATOpA, pEAaKIHH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inuHbX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacu€rel 1O ypaBHEHMSAM XUMHYECKUX PEAKUHM, B TOM YHCIE
TEPMOXHUMHUYECKHUE PACUEThI, PacUE€Thl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHUCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJICOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSIKEHUN METAJUIOB.
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XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crnocoObl momyueHus: MeTaiioB. [IpuMeHeHre METauioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAJIbHBIE METO/Ibl W3YUYEHHUS BEIIECTB M HX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEUICHUE
OKCIIEPUMEHTATIBHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJIA aTIOMHUHHUSA C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJITMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CJI OTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KM3Hb

Ponp xuMun B 00€CIEUEHUM KOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBIC MAaTEpUAJIbl, KpacKu, CTEKJIO, KEpaMHuKa,
MaTepuaibl Ul AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKUE U MHHEPAIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MpPaBWJIA HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MaCHOr0 UCTIOIB30BAHUS MTPENapaToB OLITOBOM XUMUU B
TTOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXnpeAMETHBIX  CBS3ed MpU  U3YyYCHUH  oOmer
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISIETCA YE€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, Tak W TOHSATUN, SBIISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccudukaius, I[epUOJUIHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIUOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHD, BELIECTBO, TEJO,
00bEM, arperaTHOe COCTOSTHHE BEIECTBA, (PM3MYCCKHE BEIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.
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buonorus: kneTka, opraHu3M, JKOCHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJC3HBIC MCKOITaeMbIe, TOILIHBO,
peCypcehl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTePUAIOB, CEILCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX TIPErnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CpEIHEro OOIEero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMH» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHUE OOYYAIOIUMHCS POCCUUCKOW TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3ybTaThl OCBOCHUS TpeaMeTa «XHUMHS» JOCTUTalOTCsS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW MACSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HaealaMd POCCUHCKOT0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyJarommmxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JEeSATEILHOCTH
0oOy4YarommXcsl MO peaanu3aiuy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHECHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3yJbTaT
JUIUTEIbHBIX ~ HAOMIOACHUN, KPOMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU H MOCIEIYIOIIEM
aHanu3e UH(POpMAIUU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX W MPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUU NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGEeCcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPACKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun U peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHM, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIBHOCTH 3KOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
dbopMHUpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpPYXKaloleM MHpE Kak O €IMHCTBE MPHUPOJBI M YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHUun MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAUYUMOCTH XUMHUM JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aIbHBIX MPoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICUCHUHN YCIOBUHN
YCHENIHOTO TPyAa W DKOJOTUYECKH KOMQPOPTHOM JKM3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa 1
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IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHHUS Ha
OCHOBE HAy4YHBIX (PAKTOB M UMEIOUIMXCA JAaHHBIX C LENbI0 TOTyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0oO0pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XWMHUHU B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHambHOM
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOTO IMpenMera «XUMHUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HAYYHBIM (paKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUe);

yHHUBEpCcaJbHble y4eOHbIE NENUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBaHue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATLHOM KOMIICTCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH 00yyYarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUS B MIO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C TOCTABICHHBIMU 1EJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATh WX B3aUMOCBS3b,
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WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHbBIC, JEIYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUAN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, ypaBHEHHE XUMHUYECKOH
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHUS! XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

dbopMyIUpPOBATH 1IEJIM U 3a/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3InYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHGOpManuu (HAYy4dHO-
NomyJisipHas JUTEparypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmuM3upoBaTh WUH(POPMALMIO PA3IMYHBIX BUAOB U (PopM
MpEACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEUYHBOCTb;

bopMyTUPOBATH 3aMPOCH U MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
orOope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBIOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;
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mpUOOpETaTh OIBIT WCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMYy  TPEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMUYECKON uWHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((Du3udeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HarJIS,IHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JAHalIoTa W/Win
JTUCKYCCHW, BBICKA3bIBaThb  HACH, (OPMYJIUPOBaTh CBOM  TPEIJIOKCHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNATh C TMpPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIILHO MM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICOBAHUIO CBONCTB
W3Y4aeMbIX BEIECTB, pean3alud yIeOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUMN IMyTEM COTJIACOBAHUS TO3UIUMN B
X0J1e 00CyXIeHHSI 1 0OMEHA MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IO3HABATEIBHYIO
NeSATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBATH W 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ dexTuBHBIN Ccrnoco0 HMX peueHuss ¢ Y4YETOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOaHaIu3a
¥ CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XHMHU B [O3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUU MBINUICHUS U KyJAbTYPHl  JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0pPOBBIO U IPUPOIHOM
cpexne;
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BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKASI
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (YyHKIMOHANbHAA TpyIIIa,
paguKall, U30MepHusi, U30MEPhI, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KUCJIOPOA U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOTUYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IMOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAIICHUN OpraHUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JUISI
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYpHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyJ1 OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETM MOJIEKYJ OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh HM3yUYECHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIaccy/rpynne coeauHeHuu (yriaeBOJOpPOJbl, KHUCIOPOJ U a30TCOJEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIISCTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopMambaeruj, areTaiblAerua, MypaBbUHas
KHUCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJTi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa j1s1 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 9TaH, ATUJIEH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHIJUKOJIb,
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TIIMUEpUH, (EHOJ, aleTalbIerul, MypaBbUHAas U YKCYCHasi KHCIOTHI, TJIIOKO3a,
Kpaxmas, LeJUTI0JI03a, AMUHOYKCYCHasl KUCII0Ta), WILTIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLHHA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI UX MEepPepadOTKH H
PaKTUYECKOE MPUMEHEHUE NPOAYKTOB IepepadbOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XHUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IIPU U3YUYEHUU BELIECTB U
XMMHUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS Ui MPUHATHS pEUIeHUud B
KOHKPETHBIX JKMU3HEHHBIX CHTyalUsAX, CBS3aHHBIX C BEIIECTBAMM M HUX
PUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUN COONIOAATH IPABUJIA MOJIb30BAHUS XUMUUECKON
nocyAoi M JabopaTopHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIITOJHEHHIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH MJAHUPOBATh M BBIMNOJHATE XUMHYECKUHN
HKCIEPUMEHT (TIpEeBpallleHNs OPraHMYECKUX BEIIECTB IPU HArPEBaHUU, MOJTyYEeHUE
STWIEHA M W3YyYEHHE €ro CBOMCTB, KAauyeCTBEHHbIE DPEAKUUH OPraHUYECKHX
BEILECTB, JCHATypalusi OEJIKOB MPU HArpeBaHWUU, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHuu C
BEUIECTBAMH U J1a0OpaTOPHBIM O0OpPYAOBAHUEM, MPEACTABIATH PE3YJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucHu YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIMPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHMH  COOJIIOMAaTh  TpaBUjia  DKOJOTHUYECKH
11e71eco00pa3HOr0 TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KaIOIEW MPUPOJHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBHUS HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoOb
YMEHBLIECHUS W TNPEJOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS HA OpraHU3M
YeJI0BEKa;
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JUIsi 00yYaronxcsi ¢ OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas M HeopraHuyeckas
XUMHUS» OTPAKAKOT:

C()OPMUPOBAHHOCTh  NPEJCTABICHUNA: O XUMHYECKOM COCTABIIAIOILEH
€CTECTBEHHO-HAYYHONW KAapTUHBI MHpA, POJM XMMHM B TIO3HAHWM SIBICHUHN
OpupoAbl, B (QOPMUPOBAHMM MBINUICHHS W  KYyJbTYpbl JIMYHOCTH, €€
(yHKLIHOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEeHIeHUS] TPAKTUYECKUX 3a7ad
U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBSA3b
(KoBaJIeHTHas!, HIOHHAs, METAJUIMUECKast, BOJOPO/IHAs ), KpUCTAININYECKas PEeLETKa,
TANBl XUMHWYECKUX  PEAKUHUM, PacTBOp, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALHNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pPEaKIMh, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH [[. M. Menpeneena,
3aKOH COXPAaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHMS W NMPEBPALICHUS dHEPTUN
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBJICHHUH, (PaKTOJOTHYECKUE CBEJICHUS O CBOMCTBaX,
cocTaBe, MOJIy4eHUH U 0€30M1aCHOM UCMOJIb30BaHUU BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIMA,
YCTaHaBJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHS IIPU
ONMCAaHNN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematudeckyto Homenknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);
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c(hOpMHPOBAHHOCTh YMEHUHN OIMPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUSI
XAMHUYECKUX 3JIEMEHTOB B COCIUHEHUSX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIApHas,
WOHHAs, METAJUTMYECKasi), XapaKkTep Cpebl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJJICAKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeNEHHOMY KIaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC TUAPOKCUIBI, COJIH);

c(hOpPMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPHOANIECKOro 3aKoHa [1.
W. MeHnaeneeBa 1 JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckon cucTeMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, WCIONb3ys NMOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUMN
o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHUYECKUE CBOICTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE T€HETHUYECKOW CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMUYECKUE PEAKIMHU IO
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrolrxX BEIIECTB, TEIJIOBOMY
addekTy peaknuu, U3MEHCHHIO CTEICHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peakiuy, y9acTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT IO KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, TOITBEPKIAOIIIEC
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEILIECTB, PACIO3HABATH
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHH PACKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;
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c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peaKIuu OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO MOJYYeHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIHAIMAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B
pU XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKlUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BEILIECTB, IPEBPAIIECHUSA U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJII0/IaTh MIpaBula MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUMEM, a TaKXe€ IpaBWiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKLUHSMH MO BBIIIOJHEHHIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMIOJHATH XUMHYECKHM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3TUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha CcyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a7ad IO
temam «Metaiub» U «HeMetamne») B COOTBETCTBHM C MPAaBWIAMHU TEXHHUKHU
0e30MacHOCTH MPHU OOPAILEHNUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peEaKIHii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIO, MOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, MHTEpHET U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIIOMATh  TpaBUjia  DKOJOTHUYECKH
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKpPY’KaIOIEW MPUPOJHON Cpelbl, 0CO3HABATH
OMACHOCTbh BO3/ICMCTBUS HA KUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvbeicn mokazarens [IJIK, moscHIT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
NpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;

JUIsT 00yYaronmxcsi ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;
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JUISL CHENBIX W CHA0OBHIOAIIMX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins aiis 3anmucu XUMHAYECKHX

dbopmy.
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X U
OpraHNu4YeCKHUX
BEILIECTB

https://resh.edu.ru/
https://clck.ru/Qg4YV
https://scienceforyou.ru/

Hroro no pazneny

Paszgea 3. Xumusd 4 s;Ku3HbL

17

https://m.edsoo.ru/00adec8
a
http://gotourl.ru/4273

3.1 XAMHS 1 SKH3HE 4 https://resh.edu.ru/
https://clck.ru/Qg4YV
https://scienceforyou.ru/

Hroro no pazaeny 4
OBLLIEE

KOJIMYECTBO 34
YACOB I10

I[TPO'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
Ne KoauuyecTBO YacoB DJIeKTPOHHbIE
T KonTpousb IMpakTn4yec Aara uudposbie
eMa ypoka Bcee H3y4eH
n/ HbIe Kne 00pa3oBaTeabHbI
I ro padoTbI padoThbI o e pecypchl
[Ipenmer
OpraHH4ecKoH https://clck.ru/Qg4
1 XHUMHH, €€ 1 YV
BO3HHUKHOBCHHE, https://m.edso0.ru/00
pa3sBUTHE U adec8a
3HaYCHHE
Teopwust cTpoeHust https://clck.ru/Qg4
OpPTaHWYECKHUX YV
5 coenuHeHud A. M. 1
bytneposa, e€
OCHOBHBIE
MOJIOXKEHUS
[Ipencrasnenue o https://m.edsoo.ru/00
KJIaCCU(pUKALIUN adec8a
OpPraHHYECKHUX
BEIIIECTB.
3 Homenkiarypa 1
(cucremaTtuyeckas
) ¥ TPUBHUAJIbHBIE
Ha3BaHUS
OpPTaHWYECKHUX
BEIIIECTB
AJIKaHBI: COCTaB U https://clck.ru/Qg4
4 CTpOCHHE, L Yv
TOMOJIOTHYECKUN
pan
MeraH 1 3TaH — https://m.edsoo.ru/00
5 npocTentme 1 adec8a
MIPEJICTAaBUTEIIN
AIIKaHOB
AJIKEHBI: COCTaB U https://clck.ru/Qg4
6 CTpOEHHUE, 1 YV
CBOICTBA
OTuieH u https://m.eds00.ru/00
7 IPOTIUJIEH — 1 adec8a
[IpOCTENIINE
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nNpeaACTaBUTCIIN
AJIKCHOB

[TpakTrueckas
pabora Ne 1.
«Tomyuenue
ATUIICHA U
U3y4EHHE €ro
CBOMCTB»

https://clck.ru/Qg4
YV

AJKa/IUCHBL.
byraaguen-1,3 u
METHIOyTaTueH-
1,3. [Tommyuenue
CUHTETHYECKOTO
Kay4yKa U pe3UHbI

https://m.edsoo.ru/00
adec8a

10

11

12

AJKUHBI: COCTaB U
0COOEHHOCTH
CTpOEHUS,
FOMOJIOTUYECKUH
psan. AueruineH —
IIPOCTEHIIINN
Ipe/ICTABUTEID
QJIKMHOB

Brruucnenus no
YPaBHEHUIO
XUMHUUYECKOMN
peakuuu

Apenbl: 6eH3011 U
TOJYOJL.
ToxcuyHOCTh
apeHoB

https://clck.ru/Qg4
YV

https://m.edsoo.ru/00
adec8a

https://clck.ru/Qg4
YV

13

14

I'enernueckas
CBS3b
YTJI€BOAOPOAOB,
IIPUHAUIEKANINX K
pa3IMYHbBIM
KJj1accam
IIpuponusie
VCTOYHUKU
YTJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
MOy THBIE
HE(TSHbIC ra3bl,
He(DTh U

https://m.edsoo.ru/00
adec8a

https://clck.ru/Qg4
Yv

31



https://clck.ru/Qg4YV
https://clck.ru/Qg4YV
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://clck.ru/Qg4YV
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IIPOYKTHI €€

15

nepepaboTKu

[Ipuponusie https://m.edso00.ru/00
UCTOYHUKU adec8a
YIJIEBOJOPOOB:

IIPUPOJHBIN ra3 u
MOy THBIC
He(TsHBIC Ta3Hbl,
He(DTh U
MPOJTYKTHI €€
nepepadoTKu

16

Kontponbnas
paborta 1o pazueiy
«YTIeBogopoaAbD»

https://clck.ru/Qg4
YV

17

[Ipenenbubie
OJIHOATOMHBIE
CHUPTHI: METAHOJI
U 3TaHOJ.
Bogpopoanas cBsizb

https://m.edsoo.ru/00
adec8a

18

MHoroaroMHbIe
CIIUPTHL:
STUJICHTJIMKOJIb U
TJIULEPUH

https://clck.ru/Qg4
YV

19

DeHOI: CTpOEHUE
MOJIEKYJIbI,
¢buznueckue u
XUMUYECKHE
CBOICTBA,
MIPUMEHEHUE

https://m.edsoo.ru/00
adec8a

20

AJBIeTuab!:
dopMmanbaerua u
aleTalIbICTH/I.
AneToH

https://clck.ru/Qg4
YV

21

OIHOOCHOBHEBIE
HpeneNbHEIE
KapOOHOBBIE
KHUCJIOTHI:
MypaBbHHAS U
YKCyCHas

https://m.edsoo.ru/00
adec8a

22

[TpakTnueckas
pabota Ne 2.
«CBoticTBa
pacTBopa

32

https://clck.ru/Qg4
Yv
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YKCYCHOH
KHUCJIOTBD)

23

CreapuHoBas 1
0JIEMHOBAs
KHUCTIOTHI, KaK
MPEICTAaBUTENIN
BBICIIIUX
KapOOHOBBIX
KHCIIOT

https://m.edso0.ru/00
adec8a

24

Mpbuia kak conu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX
MO¥oIIEe ICHCTBUE

https://clck.ru/Qg4
YV

25

CrnoxHble 3¢upbl
KaK IPOU3BOIHBIC
KapOOHOBBIX
kuciot. ['maponus
CIIOXKHBIX 3(prupoB

https://m.edsoo.ru/00
adec8a

26

JKupsr: tunponus,
MIPUMCHCHHE,
OuoJioruyeckas
POJIb )KHPOB

https://clck.ru/Qg4
YV

27

28

YrneBonst:
COCTaB,
KJIacCU(pUKaI.
Baxueiimme
IIPEICTaBUTENHN:
[JII0K034,
bpykTo3a,
caxaposa
Kpaxman u
LIEJUTI0JI03a KaK
IIPUPOJIHBIE
MIOJIUMEPBI

https://m.edsoo.ru/00
adec8a

https://clck.ru/Qg4
YV

29

30

KoHnTtponbHas
pabota 1o pazaerny
«Kucnopoacoaep
Karue
OpraHMYECKHe
COEIMHEHUS»

AMUHEL;
METWIAMUH U

33

https://m.edso0.ru/00
adec8a

https://clck.ru/Qg4
Yv
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AHUJIUH

31

AMMHOKHCIIOTEI
Kak aMm(pOTEepHbBIC
OpraHUYEeCKHE
COCAUHEHMS, UX
OHOJIOrYecKoe
3HAYCHUE.
IMenTnaer

https://m.edso0.ru/00
adec8a

32

benkxu xak
MPUPOIHBIE
BBICOKOMOJIEKYJISIP
HBIE COCTMHEHUS

https://clck.ru/Qg4
YV

33

34

OCHOBHBIE
MOHATHUS XUMHUU
BBICOKOMOJIEKYJISIP
HBIX COCIMHEHUH

OCHOBHBIE
METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCJIMHECHHH.
IInactMaccsr,
Kay4yKH, BOJIOKHA

https://m.edso0.ru/00
adec8a

https://clck.ru/Qg4
YV

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34

34
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11 KJIACC

Ne

n/
n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoan
Hble

Bce

ro
padoThI

pakTnye
CKHe
padoThI

Jara
usyude
HUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTesibH
ble pecypchbl

XUMUYeCKUM
3JIEMCHT. ATOM.
DNeKTpOHHAs
KOH(HUTypaIus
aToOMOB

https://clck.ru/Qg4
YV

[lepuoanueckuit
3aKOH U
Ilepronnueckas
CHCTEMAa XUMHYCCKHUX
anemenTtoB /. U.
Menneneena, ux
CBSI3b C COBPEMEHHOM
TEOpUEeH CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XAMHUYECKHX
2JIEMEHTOB U UX
COEIMHEHUHN 10
TPYIIIIaM U TIEPUOIAM.
3Hauenue
MEePUOIUYECKOTO
3aKOHA M CUCTEMEI
XAMHUYECKHX
snemenToB ..
Menneneena B
pa3BUTUU HAYKH

CrtpoeHue BeliecTna.
XuMuueckas CBSI3b, €&
BHJIbI, MCXaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonpoponnas cBsizb

BanenTHOCTS.
DIEKTPOOTPULIATENBH
octb. CTeneHb
okucienus. Bemecrsa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO

https://m.edsoo.ru/0
Oadec8a

https://clck.ru/Qg4
YV

https://m.edsoo.ru/0
Oadec8a

https://clck.ru/Qg4
YV
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CTPOCHUS

[TonsiTHe O
JUCTIEPCHBIX
cucremax. Mctunnbie
1 KOJIJIONJHBIC
pactBopbl. MaccoBast
JI0JIS BEIlleCTBa B
pactBope

https://m.edsoo.ru/0
Oadec8a

Knaccudukanms u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIUHCHMI.
I"'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbIX
KJ1aCCOB

https://clck.ru/Qg4
YV

Knaccudukanus
XUMHYECKHUX PEaKIUi
B HEOPraHUYECKOUN 1
OPraHUYEeCKON XUMHH.
3aKOH COXpaHEHUs
MaccChl BEIISCTB;
3aKOH COXpaHEHUs U
MIpEBpaICHHS
SHEPTUH MpHU
XUMHYECKAX
peakumsx

https://m.edsoo.ru/0
Oadec8a

CxopocTb peaxkiuu.
OOpaTumble peaxkiuu.
XHUMHYECKOE
paBHOBecHe

https://clck.ru/Qg4
YV

10

[TpakTrueckas pabota
Ne 1. «Bnusgnue
pa3IUYHbIX (PAKTOPOB
Ha CKOPOCTh
XUMHYECKOHN
peaKium»

https://m.edsoo.ru/0
Oadec8a

11

DIIEeKTPOTUTHIECKAs
JTUCCOITHAITHS.
[TonsiTHEe O
BOJIOPOTHOM
nokazarese (pH)
pactBopa. Peakiiu
HOHHOTO OOMeEHa.
I'mpponus

https://clck.ru/Qg4
Yv

36
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OPraHUYECKUX U

12

HEOPTraHUYECKHUX
BEIIIECTB

OKHCIUTEIBHO- https://m.edsoo.ru/0
BOCCTaHOBUTEIIbHEIC Oadec8a

peakuuu. [lonstue 006
AJIEKTPOIIU3E
pacIuiaBoB u
pacTBOpPOB cojie

13

KontponsHas pabora
0 pasjeiy
«Teopernueckue
OCHOBBI XUMUU

https://clck.ru/Qg4
YV

14

15

16

17

18

MeTtamiel, ux
IOJIOKCHHE B
Ilepronnueckou
CHCTEME XMMHYCCKUX
anemenTtoB /l. U.
MenneneeBa n
0COOEHHOCTHU
CTPOECHHUS aTOMOB.
OO6mue puzndeckue
CBOMCTBAa METAJLJIOB

CmuiaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI
pAL HAIPSKEHUI
METAJIJIOB

XuMHu4decKkue
CBOMCTBA BaXKHEHUIIINX
METaJuIoB (HaTpui,
KaJIuM, KaJlbIlui,
MarHuii, aTFOMUHUI)
1 UX COCTMHESHUH

XUMHYECKHe
CBOMCTBA XpOMa,
MEIU U UX
COE€IUHEHMI

XuMHUYeCcKHe
CBOMCTBA LIMHKA,
JKene3a U ux
COE€IUHEHMI

https://m.edsoo.ru/0
Oadec8a

https://clck.ru/Qq4
YV

https://m.edsoo.ru/0
Oadec8a

https://clck.ru/Qg4
YV

https://m.edsoo.ru/0
Oadec8a

19

[TpakTnueckas pabota
No 2. "Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a4 10 TeMe

37

https://clck.ru/Qg4
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«Metame»"

20

Hewmeramier, ux
MOJIO)KEHHE B
[lepuoanueckoit
CHCTEME XMMHYCCKUX
anemenTtoB /. U.
MenpaeneeBa u
OCOOCHHOCTHU
CTPOCHHSI aTOMOB

https://m.edsoo.ru/0
Oadec8a

21

22

dusnueckue
CBOMCTBaA
HEMETAJLIOB.
Annotponust
HEeMeTasuIoB (Ha
puUMepe KUCIopoa,
cepsl, hochopa u
yIaepoaa)
XuMHudyecKkue
CBOIiCTBA raJ0Tr€HOB,
CephBl U UX
COEIMHEHUN

https://clck.ru/Qg4
YV

https://m.edsoo.ru/0
Oadec8a

23

XUMHUYECKHUE
CBOICTBA a30Ta,
docdopa u ux
COEIMHEHUN

https://clck.ru/Qg4
YV

24

XuMudyeckre
CBOIICTBA yTJIepoa,
KPEMHUS 1 HX
CO€IUHEHUI

https://m.edsoo.ru/0
Oadec8a

25

[IpumeHeHne
BaYKHEHIITNX
HEMETAJIJIOB U X
COeTMHEHNN

https://clck.ru/Qg4
YV

26

27

0O0001eHne u
CHCTEMAaTH3aIHsI
3HAHUH 110 TEME
«HemeTamisn.
Brruucnenus no
YpaBHEHUAM
XUMUYECKUX PEaKIUn
Y TEPMOXUMUYECKHE
pacy€Tsl

[IpakTuyeckas pabora
Ne 3. «Pemrenne
AKCIIEPUMEHTATBHBIX

38

https://m.edsoo.ru/0
Oadec8a

https://clck.ru/Qg4
YV



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://clck.ru/Qg4YV
https://clck.ru/Qg4YV
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://clck.ru/Qg4YV
https://clck.ru/Qg4YV
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://clck.ru/Qg4YV
https://clck.ru/Qg4YV
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://clck.ru/Qg4YV
https://clck.ru/Qg4YV

3a/1a4 110 TEME
"HemeTamisl"»

28

KoHnTtponbHas padota
o TeMam «MeTab»
u
«Hemeramns/Bceepoc
CUICKasl IPOBEPOYHAs
pabora

https://m.edsoo0.ru/0
Oadec8a

29

Heoprannueckue u
OpraHUYEeCKHE
KHUCJIOTBI.
Heoprannueckue u
OpraHUYEeCKHe
OCHOBaHUS

https://clck.ru/Qg4
YV

30

31

32

33

34

AmdorepHble
HEOPraHUYECKUE U
OpraHuvecKue
COEINHEHUS.
['eHeTnueckas cBs3b
HEOPraHUYECKUX U
OpPTraHHYECKHUX
BEILIECTB

Pois xumun B
obecrneyeHn
JKOJIOTHYECKOMH,
JHEPreTUYECKON U
MUIIEeBOM
0€30I1aCHOCTH,
Pa3BUTHH MEUITTHBI

[TpencraBienus 06
OOIINX HAyYHBIX
MPUHIIATIAX
MIPOMBIIIUIEHHOTO
MOJTyYEHUS
Ba)XXHEUIIINX BEIIECTB

Yenosek B mupe
BEILIECTB U
MaTepHaloB

XUMUs U 310pOBbE
YeJI0BeKa

https://m.edsoo.ru/0
Oadec8a

https://clck.ru/Qg4
YV

https://m.edsoo.ru/0
Oadec8a

https://clck.ru/Qg4
YV

https://m.edsoo.ru/0
Oadec8a

OBIIEE KOJIMYECTBO
YACOB I10
I[MTPOT'PAMME

34

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
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OBA3ATE/IBHBIE YYEBHBIE MATEPHAJIBI /IJTA YYEHHKA

1. O.C.T'abpuensa. Xumus. 9 knace. YueOHUK i1 0011e00pa30BaTeIbHbIX yUeOHBIX
3aBeneHuil. Mockga. J{poda, 2018 rox.

METOJTHYECKHE MATEPHUAJIBI JVIA YYUTEIA

1. O.C.I'abpuensn, T.B.Cmupnoa. Uzyuaem xumuto B 9 kiacce. Junakrudeckue
Marepuanbsl. Mocksa. «biuk u K», 2019 roz.

2. Xumus 9 knacc: KontposbHble U ipoBepouHbie padoThl k yueOuuky O.C. ['abpuensina
«Xumus .8» / O.C. I'abpuensn, [1.H. bepeskun, A.A. YmakoBa u 1p. - M.: [Ipoda, 2018 1.

IHHH®POBBIE ObPA30OBATE/IBHBIE PECYPCHI H PECYPCbI CETH HHTEPHET

http://gotourl.ru/4273 — « TICD» noapoOHbBIE CTAThH O CBOWCTBAX XMMUYECKUX DJICMEHTOB C
(doTorpadusiMu U BHIEO3aMUCAME XUMHYECKUX OIBITOB

http://gotourl.ru/4274 - « Xumudeckas KyHCTKaMepay : Ouorpadus BETHKUX XUMHKOB H
(HM3HKOB, HCTOPHUS OTKPBITHI XUMHYECKHUX, «BECETast XUMHUS», XHMHUECKUE UTPBI, & TAKXKE
coOpaHKe pa3HbIX YyIeC U JTUKOBHHOK

http://gotourl.ru/4276 — nonynspHbIi caiiT 0 HAyKe — XUMHUH, PU3UKE, MATCMATHKE,
6uosioruu. HoBocTH HaykH, NOIMYJIIpHbIE JEKIMHU KPYTHEHIINX yUeHBbIX, JETCKUE
BOIIPOCHI, KpaTKasi Hay4yHas SHIMKIoneaus http://gotourl.ru/4277 — MockoBckas
ropoJIcKas OJIMMIINaza 1o XxuMuu 8-11 kiaccel. 3aganus, pemenuns, pe3yapTaTsl ¢ 2002
r. [Io Hacrosme Bpems

https://foxford.ru/wiki/himiya/predmet-himii
https://foxford.ru/wiki/himiya/nazvaniya-elementov-vidy-zapisi-
himicheskih-formul

MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOT'O
MPOILIECCA

YYEBHOE OBOPYJOBAHUE
Tabnuma /{.11.Menneneesa, Tabnuia pacTBOPUMOCTH, JIEKTPOXUMUUECKHUH psiJ

AKTUBHOCTHU MCTAJIJIOB.

OBOPYJAOBAHUE JIJIAA TPOBEJIEHUSA
MNPAKTUYECKHUX PABOT MynbtumMeguiHbINA TPOEKTOP,
Habop 1ab0paTOpPHOTO 000PYTOBAHMS
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Ne BemmecTBa B KakoM BU/I€ BKJIK
B KOMILIEKThI
1 AnroMUHUN ['panyJisl
2 Keneszo CTpyxKa
3 I{uHk ["panyibl
4 Menb [TpoBoJioka
5 Oxcun meau(1l) ITopomrok
6 Oxcun Maruus [Topomiok
7 Oxcua aTroOMUHASA ITopomiok
8 Oxcus KpeMHUst [Topomiok
9 CossiHast KUCIOTA PazbaBiieHHBIN pacTBOp
10 CepHast KUCTIOTa Pa30aBieHHBII pacTBOP
11 | T'mapokcua HaTpusi / THAPOKCH] KAJTHSI PactBop 10-15%
12 ["'unpokcua KaabIust PactBop 10-15%
13 Xutopua HaTpust / XJTOPHT KaJTHst PactBop 5-10%
14 Xnopua JIUTUSI PactBop 5-10%
15 XITOpU T KAJTBIUS/ XJIOPHU MarHUsI PactBop 5-10%
16 | Xnopua meau(1l) PactBop 5-10%
17 Xopua aATFOMUHUS PactBop 5-10%
18 | Xnopun xxenesa(1ll) PactBop 5-10%
19 Xopua aMMOHUS PactBop 5-10%
20 | Xuyopun Oapusi PacTBop (He 6onee 5%
21 Cynbbart Hatpus / cynbdat Kajiust PactBop 5-10%
22 Cynbdar maruus PactBop 5-10%
23 | Cynbedar meau(Il) PactBop 5-10%
24 Cynbdar xeneza(ll) PactBop 5-10%
25 | Cynbpdar nusaka PactBop 5-10%
26 Cynpdar antoMUHUS PactBop 5-10%
27 | Cynbdar aMMOHHS PactBop 5-10%
28 | Hwutpar Hatpus / HUTpAT KaJus PactBop 5-10%
29 KapOonar Hatpusi / kapOOHAT Kajusi PactBop 5-10%
30 I'uapokapboHaT HaTpus / THAPOKApOOHAT KaIus PactBop 5-10%
31 docdart Hatpus / pocdat kamus PactBop 5-10%
32 Bpomut HaTpust / OpoMu Kaaus PactBop 5-10%
33 Woaun Hatpust / HOIUI KaTust PactBop 5-10%
34  |Hurpar Gapus PacTBop (He 6onee 5%
35 | Hwurpar kansius PactBop 5-10%
36 Hutpar cepebpa PactBop 5-10%
37 | AMmuak PactBop 5-10%
38 [Tepokcua Bogopoaa PacTtBop 3-5%
39 Nnuaukatops! (MEeTHIIOpaHXK, JaKMycC, (heHoadTaIenH) PactBop®BI, OymMara
/ nuukaTopHas Oymara

40 JuctuipoBaHHas Boja

Ne Ob6opynoBanue
1 Becnl maboparopHsbie dnekTponHbie 10 200 T
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2 CriupToBka 1abopaTopHas®

3 Boponka koHn4eckas

4 CrekJisiHHAs TTajjovKa

5 IIpobupka [1X-14

6 Crakan Bbicokuii ¢ HocukoMm BH-50 ¢ meTkoi

7 [lmmaap u3meputenbabiil 2-50-2

8 [lItatuB (moacraBka) s npodupok Ha 10 ruésxg
9 Jeprkarens 11t npoOupok

10 [Imarens (J1o)keuka a1t 3a60pa BEIIECTB)

11 Pasnmarounsblii 10TOK

12 HaGop ¢rakoHOB /uisi XpaHEHUsI PACTBOPOBHU PEAKTHBOB
13 LunuHap u3MepuTeNbHbli ¢ HocukoMm 1-500

14 Crakan Beicokuit 500 M

15 HaGop epieii 1711 MBITBSI IOCY ABI

16 Xaunar

17 Pe3nHoBBIC TEpYaTKH

18 3alIUuTHBIE OYKH

19 CoupT STUIIOBBIA

20 Bymara ¢unsTpoBasibHAas

21 KommiekT(bl) peakTrBoB (Tabau1ia 7)

22 ITpobupka mamast (10 mi1.)

23 IlItatus (1moacraBka juist npobupok) Ha 10 rHE3
24 CruistHku Juist xpaneHusi peaktuoB (10-50 mu)
25 [lInatenp (Jio’keuka /i1t 0TOOpa CYXHUX BEILIECTB)
26 Pa3zgaTounblii 10TOK
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