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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM cTanHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peadu3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX ToyiokeHUuM «CtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
@depneparuu Ha niepuo 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMu
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyaibHble TosioxkeHuss PI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJIbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3allud, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM pealu3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OJTH IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroImuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 10 XUMHH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TIPUPOJLI M B MaTEpPUAIbHOU JKU3HH OOIIECTBA, a TakkKe C y4ETOM
oO0lmux 1eMed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odriero oopazoBanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUHA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTABIECHUS 00 OKpYKaloLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HAIlpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIECTB HA OCHOBE OOINIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpPEACTaBICHU O CTpoeHHH BemecTB. CBelneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMMHUHU IOJIyYarT PpPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHuss B HpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar011Ie | 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 m 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMSI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NpPUMEHATh € IS TIOTIOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4d. B 11e10M coaepkanue yaeOHOTO
npeaMera «XUMHUS»  JAaHHOTO  YPOBHS ~ HM3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocockux HACH, TaKUX KaK: MaTepUaTbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoosieM, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTUS U COIMATHM3AIUA
oOy4Jaronuxcst TPUHATBIE TPOrpaMMON MO XHMHUM TOJXOJbI K OINPEIEICHUIO
colepkaHUsT M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAUEHUE A
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEIIEHUS TMpoOJieM, TOWUCKA, aHaiu3a W
00paboTku uHpopMaIu, HEOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEePUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
peIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3YUYEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMUpOBaHHME CHCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (GopMHpPOBAHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX ISl NPUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUYECKON U TIOBCETHCBHOM JKU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIO/ICHUEM TPaBHII
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHUus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHW OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTEIbHOM OpraHu3aliu, BIAJCIOLIEr0 HE
HA0OpOM 3HAHUM, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMEHEHHUS WX B PEATHHOU KU3HU
JUTS peIICHUsT TPAKTUYECKUX 3a]1ad.

B cBf3M ¢ 3TUM mnpu W3yueHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUe y OOYYarOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUJIOB
NESTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaIu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOJUMBIX JIJIi TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C TMO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIh30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS1, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWM W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUsS NPEIMET «XUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAyUYHbIE
IPEIMETHD).

OO6miee ynco 4acoB, OTBEIEHHBIX JIJISl U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 gaca (1
yac B HeJent0), B 11 kinacce — 34 gaca (1 gac B Heemio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHHE ¢ O0pa3laMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerull, ALETAIBIAETHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['umaponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMETHBIX CBSA3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBbHOIO NUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cuCTeMbl
xumuuecknx anemeHtoB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJaM.
3HavyeHue NEePpUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKass CBsi3b. BuAbl XHMHYECKOH CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBaJEHTHOW XUMHUUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsTie o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT pazfiuyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
XuMHU4ecKoro paBHoBecus. [Ipunnun Jlelllarense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «Ileproauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHHEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxkenne HemerayumioB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyeckue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuUMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraimioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIHH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUM:
U3y4eHHEe KoJIeKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHHEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE pEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPTeTUUECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHLIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HW3y4YeHMH  OO0med u
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPTus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMd POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro IMmpenMera «XHMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CHUCTEMa, HAyYHBIA (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNe, HAOIIOJEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecCIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00yUYarOIINXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B IMMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JJOrNYeCKHeE TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesATh IeNM JEATENbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

INPUMEHSTh B MPOLIECCE TTO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaONIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAydHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX DPEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEHKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbus3nueckne W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU TIPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SIBICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, Ka4YeCTBEHHBIC PEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOMU
uHpopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOITHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokazatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO0 BO3IACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsl ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PEIICHHS TPAaKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHUYCCKHM 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
9JICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsl CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJIMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, DJJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [l. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIUE B OCHOBE IMOHUMAaHWS IMPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHus (OpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPAaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpPMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa J.
N. MeHnneneeBa v IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckon cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaam u rpynnaM llepuoanyueckor cuctemMbl XuMHYECKUX deMeHToB []. H.
Menaeneena;

c(OpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTHUMOCTU
peaKkIlMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHUS PEaKUUi pazIUUHbBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIMii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHX
BELLECTB;

cOpPMUPOBAHHOCTh YMEHHM  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunuui Jlelllatense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUUCICHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEeaKUUU
BEIIECTB, TEIUIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHUIAa BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEeNEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHIMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0
TeMaM «Metamb» u «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIlEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000pPYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO J3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens I[IJIK, mosicHATs Ha mnpuMepax CcrocoObl YMEHBIICHUS U
pPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumenoBanuepasaesioB u Romraecnotacon JIEKTPOHHEIE
n/n | TeMIporpamMMal Bcero KonTpoasHbiepa6oThl | IIpakTHuecKnepadoThl (undposbre)
o0pa3oBaTebHbIepecypChI
Pa3nes 1.TeopeTuyeckue 0CHOBbI OPraHNYeCKOM XUMHUH
[Ipeamer oprannyeckomn
11 xumuu. Teopus cTpoeHust 3
OpPraHMYECKUX COSIUHEHUN A.
M. bytieposa
Nroronopaszneny 3
Paznen 2.YriaeBoaopoabt
)1 [TpenenbHBICYTIEBOIOPOABI — )
aJNKaHbI
Henpenensueie
2.2 YIJIEBOJOPOABIL: AJIKEHBI, 6 1
aJIKaIUEHBbI, aJIKUHBI
23 ApoMaTn4eCcKUEyTIeBOJOPOIbI 2
[IpupoaHbie ICTOYHUKHT
24 YIJIEBOAOPOJOB U UX 3 1
nepepaboTka
Hroronopazneny 13
Paznen 3.Kucaopoacoaep:kanueoprannieckuecoeImHeHu st
3.1 Cnuptsl. ®enon 3
3.2 Anbnerunsl. Kap6oHoBbie 7 1




KUCT0ThI. ClloXKHbIE 3(PUpPBI

3.3 VYrineBoasl 3

Nroronopaszneny 13

Pa3nes 4.A30TconepkammeopraHndecKuecoeTNHeHust

AMUHBI. AMHHOKHUCIIOTHIL.
4.1 3
benkn
Hroronopazneny 3

Pa3znen S.BbicokomMolieKy/JIsIpHbIECOETUHEeHUS

51 [Tnactmaccel. Kayayku. )
' Bomnokna
Nroronopaszneny 2
OBILEE KOJIMYECTBO YACOB 34

[10 [IPOTPAMME




11 KITACC

Ne
/o

HaI/IMeHOBaHI/Iepa3}IeHOB
H TEMIIPOrpaMMbl

KonuecTBOouacos

Bcero

KonTposbHbIepadoThI

IIpakTH4yeckuepadoOTHI

DJIEeKTPOHHbBIE

(uu¢posbIe)
o0pa3oBaTe/bHbIEPECYpPChI

Pasnen 1.TeopeTnueckneoCHOBHIXUMHH

CTpoeHue aToOMOB.
[Teprnoguueckunii 3aK0H U

1.1 Ilepuonnueckas cucrema 3
XUMUYECKHUX AJIEMEHTOB
. . Menneneesa
12 CrpoeHnueseniecTna. 4
' MHuoroo6pa3ueBeriecTs
1.3 XHUMHUYECKUEPEAKIINH 6 1 1
Hroronopaszaeny 13
Pa3nes 2.Heopranuueckasixumusi
2.1 Merannsl 1
2.2 Hewmeranisl 1 1
23 CBs13b HEOPraHUYECKUX U )
' OpraHUYECKUX BELIECTB
Nroronopaszneny 17
Pa3znen 3.Xumus v :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO 34 2 3




YACOB I10 [TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Ne KoJsnuecTBouacos
1| Temaypoka Be KoHTpOabHE! Mpasraaeckn Jarausy JJieKTpoHHbIenupoBHICOOPa30B
/ YeHHUS aTeJIbHbIEPECypPChI
ero | epadoTsl epadoThI
n
[IpeameT opraHn4eckoi XUMHH, e
1 BO3HUKHOBEHUE, Pa3BUTHE U 1
3HAYECHUE
Teopus cTpOEHUS OPraHUYECKUX
2 coenquHenuit A. M. bytieposa, eé 1
OCHOBHBI€ [TOJIOKEHHUSI
[IpencraBnenue o knaccuukanuu
OpPraHMYECKUX BEILECTB.
3 Homenkiarypa (cucremaruueckas) u 1
TPUBUAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, |
TOMOJIOTUYECKUH P
5 Mertan u 3TaH — npocTeume |
IIPEICTaBUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, |
CBOICTBa
7 OTUJEH U NPONUIEH — IPOCTENIINE |
IIPEICTaBUTENN AJTKEHOB
g [TpakTrueckas padota Ne 1. | 1
«Ilonmy4yeHue sTHIIEHA U U3yYEHUE




€r0 CBOICTB»

Ankanuensl. byraauen-1,3 u
MeTunoyTanuen-1,3. [lomyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI

10

AJKHMHBI: COCTaB U OCOOCHHOCTH
CTPOEHMSI, TOMOJIOTHUECKUN PSII.
Anerunes —
MIPOCTEUIIUHUIIPEICTABUTEIbATIKUHOB

11

Boruncnenus no ypaBHEHUIO
XUMHUYECKON peaKinu

12

ApeHsl: OEH30I1 U TOITYOII.
TOKCHYHOCTH apEHOB

13

I'eneTnueckas cBI3b
YTJIEBOJOPOAOB, MPUHAICKAIIUX K
Pa3IMYHBIM KJaccam

14

[TpupoaHbIE HCTOUHUKHI
YIJIEBOAOPOIOB: MPUPOIHBIN I'a3 U
MOy THBIE HE(TSHbIE ra3bl, HEPTH U
IIPOAYKTHI €€ nepepaboTKu

15

ITpupoaHbIE HCTOUHUKHI
YTJI€BOJOPOAOB: IPUPOAHBIH ra3 u
MOy THBbIE HETSHbIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKu

16

KontponbHas paboTta mo pazaery
«YTIIeBOAOPOIBD)

17

HpeILCJIBHBIe OIHOATOMHBIC CIIMPTHI:
METAHOJI ¥ 3TaHOJL
Bonoponnascsssp




18

MHOroaTomMHsbl€ CIIUPTHI:
STWJICHIJINKOJIb U NINLEPUH

19

@DEHOJI: CTPOCHUE MOJIEKYJIBI,
¢busnvecKkrue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: hopMaIbaeTUA U
aneranbpIerua. AEeToOH

21

OHOOCHOBHBIE NIPE/IETIBHBIE
KapOOHOBBIE KUCIIOTBI: MypaBbHHas
U YKCyCHas

22

[IpakTuueckas padbora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBI»

23

CreapuHOBas U 0JEMHOBAsI KUCIIOTBHI,
KaK MPEJCTaBUTENN BBICILIUX
KapOOHOBBIX KHUCIIOT

24

MpEI1a KaK COIMH BBICIINX
KapOOHOBBIX KHCJIOT, KX MOIOIIIEe
JICUCTBUE

25

CrnoxHble 3(upbl Kak MPOU3BOHbIE
KapOOHOBBIX KUCIIOT.
I'uaponuzcnaoxHbIX3(UPOB

26

XKupsr: runponus, npuMeHeHue,
Ouosoruyeckas pojb )KUpPOB

27

VYTraeBojbl: cOCTaB, KiaccuuKaus.
Bakueiimue npeacraBuTenu:
TIII0K03a, PPYyKTO3a, caxaposa

28

KanMaH 1 IEJIK0JI03a KaK




MIPUPOJHBIE MOJITUMEPBI

29

KonrtponbHas pabota no pasueny
«Kucnopoaconepxaiuune
OpTraHUYeCKUE COCTUHEHHSD/
Bcepoccuiickas npoBepodHas
paborta

30

OOmas xapakTeprcTHUKa
a30TCOACPKAIIUX OPTaHUIECKUX
coeauHenuit / Beepoccuiickas
IIpoBepoyHas pabora

31

AMMHBI: METUJIAMHAH U aHWJINH

32

AMMHOKHCIIOTHI Kak aM(pOTEpHBIE
OPraHUYECKUE COCIUHEHUS, UX

OHOJOrHYECKOE 3HAUYECHHE. HCHTI/II[BI.

ECJIKI/IKaKHpI/IpO,Z[HBICBBICOKOMOHeKy
JIAPpHBICCOCIUHCHU

33

OCHOBHBIE TOHATHSA XUMUHN
BBICOKOMOJICKYJISAPHBIX COeIUHCHHI

34

OcCHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
n/
n

Temaypoka

KoauuecTBo4acoB

Bce
ro

KonTpoabHbiep
a0doThI

IIpakTHyeckue
padoThI

Jarausyq
eHHA

JuieKTpoHHbIenupoBbIecOOpa3oBaTe
JIbHbIepecypchl

XUMUYECKUI PJIEMEHT.
AToM. DneKTpoHHas
KOH(Uryparus aToMoB

Ilepuoanueckuii 3aKOH U
IIepuoanueckas cucrema
XMMHUYECKHX dJIEMEHTORB /1.
N. Menneneena, UX CBA3b C
COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
N3MCHCHHS CBOMCTB
XUMHYECKHX DJICMCHTOB U
UX COeINHEHUI 11O
TPYIIIIaM U TIEPUOJIAM.
3HayeHHUEe NePUOTUIECKOTO
3aKOHA U CUCTEMBI
XHUMHYECKHX 3JIEMEHTOB
JI.1. MeHneneeBa B
Pa3BUTHU HAYKHU

CrtpoeHue BelecTna.
XuMHYECKas CBA3b, €€
BU/Ibl; MEXaHU3MBI
00pa30BaHus KOBAaJCHTHOU
cBs3u. BonoponHascsssb




BanenTHoCTb.
DJIEKTPOOTPUILIATETBLHOCTb.
CreneHb OKHCICHUS.
BemectBa MoneKyIspHOTO
1 HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTHE O MUCTIEPCHBIX
cucteMax. MlcTuHHbIe U
KOJUIOUTHBIE PACTBOPBI.
MaccoBas J10J1s1 BEIIECTBa B
pacTBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coeauHeHuH. ['eneTnueckas
CBS3b Heopr AHNYCCKHUX
BEILIECTB, Pa3JIMYHbIX
KJ1acCOB

Knaccudukanus
XUMUYECKUX pPEAKIUi B
HEOPraHUYECKOU U
OPraHUYECKOW XUMHH.
3aK0oH COXpaHEHUsI MaCChl
BEIIECTB; 3aKOH
COXpaHEHHUs U
MIPEBPALLCHHS SHEPTUU TIPU
XUMHUYECKUX PEAKLUAX

CKOpOCTb peaKIH.
OOpaTtumble peakuu.




XUMHUYECKOE paBHOBECUE

10

[TpakTuyeckas padora Ne 1.
«BnusiHHE pa3IUYHBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DAEKTPOTUTUYECKAS
muccouuanus. [lonstue o
BOJIOPOJIHOM IOKAa3aTelie
(pH) pacTBOpa.
PeaknuunonnorooOMeHa.
I'maponu3opraHnyecKkux u
HEOPraHMYECKUXBEIIECTB

12

OKHCINTEIHLHO-
BOCCTAHOBHUTEJILHEIC
peakuuu. [Tousarue 06
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOpPOB COJiEH

13

Konrpomnbnas padora mo
pazaeny «Teopetnueckue
OCHOBBI XUMHHN»

14

MerTaibl, UX MOJI0KEHUE B
Ilepuonnueckoi cucreme
XMMUYECKHX dJIeMEHTORB /1.
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB.
O06mmrehu3NIeCcKuecBONCTB
aMeTaIlJIoB

15

CIu1aBbl METAJLIOB.




DIEKTPOXUMUICCKUN P
HanpsHKEHUH METaJIOB

16

XHUMHUYECKHE CBONCTBA
Ba)KHEHUIIINX METAILIOB
(HaTpuii, KaJINiA, KaJIBIIHH,
Mar"ui, aqroMUHHI) U UX
COCTMHCHUI

17

XMUMHYECKUE CBOUCTBA
XpoMa, MeJIu U UX
coeqUHEHUN

18

XUMHYECKHE CBOUCTBA
IIMHKA, JKeJie3a U UX
CcoeJUHEHUN

19

[TpakTuueckas padota Ne 2.
"PemeHnue
AKCINEPUMEHTAJIbHBIX 3a/a4
o TeMe «MeTauisi»"

20

HemeTaminsl, uX MOJIOKEHHUE
B [lepnoanueckoii cucreme
XHMHYECKHX dJIeMEHTOB /I,
H. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aToMOB

21

du3nyeckue CBOMCTBA
HEMETAaJUIOB. AJUIOTPOTIHS
HEMETAIJIOB (Ha MpUMepe
KHcIopona, cepsl, hocdopa
U yTepoja)

22

XUMHUYECKHUE CBOMCTBA




raJIOTe€HOB, CEPhI M UX
COeIUHEHUN

23

XMMHYECKHE CBOUCTBA
a3ora, gocdopa u ux
COeIUHEHUN

24

XMMHYECKHE CBOUCTBA
yIJIEpOJa, KPEMHUSA U UX
COoeJUHEHUN

25

[IpuMmeHeHne BaxHEeUIINX
HEMETAIIJIOB U UX
COEIMHEHU I

26

0O00011eHNEe "
CUCTEMAaTU3alMs 3HaHUH 110
TeMe «HemeTamibry.
Beraucnenus 1o
YpPaBHEHHUSAM XUMUUYECKHUX
peakuui u
TEPMOXUMHUUYECKUE PACUETHI

27

[TpakTuueckas padota Ne 3.
«Pemienne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o teme "Hemeramsr"»

28

KoHntponbnas padoTa mo
TeMaM «MeTamibl) U
«HemeTtamibn

29

Heoprannueckue u
OpraHNYeCKHE KHCIIOTBHI.
Heopranuueckue u
OpraHUYeCcKHe OCHOBAHUS




30

AmMdorepHbie
HEOpPraHU4ecKue u
OpPraHUYECKHUE COEAUHEHHUS.
['eneTnueckas cBs3b
HEOpPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

31

Ponp xumum B
oOecrieueHHN
9KOJIOTHYECKOH,
JSHEPreTUYECKOU U
MHILEBOI 0€30I1aCHOCTH,
Pa3BUTHHU MEAUIMHBI

32

[TpencraBnenust 06 oOmMMX
HAYYHBIX TPUHLIUTIAX
MPOMBIIIIICHHOTO
MIOJIyYEHUS BaKHEHUIIUX
BEIIIECTB

33

YenoBek B MHUPE BCIICCTB U
MaTCepHraIoB

34

XUMUS 1
3I0pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

KoanpoBepsieMmorope3syJibtaTta

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS
OCHOBHOI 00pa30BaTEJIbLHOM NPOrPAMMBI CPEAHEr0
0011ero o6pa3oBaHus

TeopeTnyeckneoCHOBBIOPraHNYECKONXUMUHT

1.1

ChopMUpPOBAaHHOCTh TPEACTABICHHH O XUMHUYECKOU
COCTABIISAIONICH €CTeCTBEHHOHAYYHOH KapTHHBI MHUPA,
poOIM XUMHMM B TO3HAHWU SIBJICHUH TNPUPOABI, B
(hOopMUPOBAHUU MBIIUICHUS U KYJbTYpPbI JUYHOCTH, €€
(yHKIMOHATBHOW T'PaMOTHOCTH, HEOOXOIUMOM Jyis
pelIeHHs] TMPaKTHYECKUX 3aJjad M SKOJIOTUYECKH
00OCHOBAHHOTO OTHOIICHHMS K CBOEMY 3/I0pOBBIO U

MPUPOIHOI cpene

1.2

Brnanenue cucTtemMoil XMMHYECKHUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIOJIAraloNie TMOHATHS (MOJIEKYIa,
BAJIEHTHOCTb,  3JIEKTPOOTPULATEIIBHOCTh,  CTENEHb
OKHUCJICHUSI, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs
Macca, MOJIAPHBIH 00BEM, YIIEPOAHBIN  CKelerT,
(byHKIMOHANBHAS ~ TPYINA, paadKal, HW30MEpus,
HU30MEPBHI, FOMOJIOTMYECKHU pan, TOMOJIOTH,
YIJIEBOAOPOABL,  KHUCIOPOA- W a30TCOAEpKauue
COCAUHCHHMS, OMOJIOTMYCCKH aKTHBHBIC BeEIIECTBa
(yrieBopbl, >KHUpbL, O€JIKM), MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUST XUMUYECKOTO
CTpoeHus opraHumdeckux BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3BIK  XHUMHH,
(dakToNOrMuecKue CBEICHUS O CBOMCTBaX, COCTaBe,
MOJy4YEHU U u 0e30macHOM HCTIOJIb30BAaHUH
BOKHEHIIIUX  HEOPraHWYECKUX W  OPraHUYECKUX
BEIIECTB B OBITY M TPAKTUYECKON ACATEIHHOCTH

YCIO0BCKa

1.3

CdopmMupoBaHHOCTh YMEHUN BBISBIATH XapaKTEpHBIE
MIPU3HAKU IOHATUM, YCTAHABIMBATh UX B3aUMOCBS3b,

HCIIOJIB30BATh COOTBCTCTBYIOIIINEC IIOHATHUA npu




ONHMCAaHUU COCTaBa, CTPOEHUS M  MPEBpaALICHUM

OPraHUYECKUX COCINHEHUHN

1.4

c(hopMUPOBAHHOCTD yMEHUH WCII0JIb30BATh
XUMUYECKYIO CUMBOJIMKY JUTSt COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEpHYTOM,
COKpaméHHOW) (GOpMysl OpPraHWYECKUX BEIIECTB U
YPaBHCHUN XHMHUYECKUX PEaKIUd, H3roTaBJInBaTh
MOJEIM MOJIEKYJl OpPraHMYeCKMX BEIIEeCTB MJif
WJUTFOCTPALIMU UX XUMUYECKOTIO M IPOCTPAHCTBEHHOI'O

CTPOCHUS

1.5

CdhopMupoBaHHOCTH YMEHUN yCTaHABJIUBATh
MIPUHAJICKHOCTh M3yUYCHHBIX OPTaHMYECKHX BEIICCTB
[0 UX COCTaBY M CTPOCHUIO K ONPEACTIEHHOMY KJIACCy
(rpymme) coeauHeHUW (YTIIEBOAOPOIBI, KUCIOPOJ H
a30TCOJIEpIKAIINE COCTUHECHHUSI, BRICOKOMOJICKYJIISIPHBIC
COCJTMHEHUS ), JaBaTh M Ha3BaHUS 1o

cucremarnueckoit Homenkiarype (IUPAC)

1.5

CpopMUpPOBAHHOCTH ~ yMEHHUS  ONPENENSATH  BHUJbBI
XUMHYECKOH CBS3M B OpPraHUYECKHX COCIUHEHUSX

(omuMHApHBIC M KPATHBIC)

1.6

CchopMupoBaHHOCTb YMEHUSI MPUMEHSATH: MOJI0KEHUS
TEOPUHM CTPOEHHUS OpraHMYecKuX BemecTs A.M.
bytnepoBa 1 OOBsICHEHMsSI 3aBHCHUMOCTH CBOMCTB
BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCIICCTB

VYT1eBo10pObIL. Kucnopoaconepxkariue u
a30TCoJIepIKaIINe OpraHUuYecKue COCIMHEHUSI.

BricokoMonexkynsipHbleCOeTUHEHUS

2.1

CdopmupoBaHHOCTH yMEHUI MIPUBOIUTH
TpUBHAJIbHbIE Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX
BEIIECTB (3THNEH, IIPOIUJIEH, alleTUJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (eHomn, (opManbaeru,
aleTanpJeruy, MypaBbUHAs  KHCJIOTa, YKCyCHas
KHCIIOTa, OJIEMHOBAsl KUCIIOTa, CTEApUHOBAas KUCIOTA,

TIII0K03a, PPYyKTO3a, Kpaxmal, IeJUII0I03a, TIIUIIKH)

2.2

CdopmupoBaHHOCTH YMEHHU XapaKkTepU30BaTh
COCTaB, CTpPOEHHE, (HU3MUECKUE U XUMHUYECKHE

CBOMCTBA TUIHUYHBIX HpeHCTaBHTeHeﬁ Pa3JIMIHBIX




KJIACCOB OPTaHMYECKUX BemecTB (MeTaH, JTaH,
STWICH,  TNPONWIEH,  aleTWieH, OyraaueH-1,3,
MeTunOyTanueH-1,3, OeH301, MeTaHON, JTaHoOI,
STWJICHIJIMKOJb, TJHUIEPHH, (EHOJ, aleTalbICTH/I,
MypaBbHHAS M YKCYCHAsI KUCJIOTHI, TIIFOK03a, KpaxMall,

LIEJUTI0JI032, aMUHOYKCYCHAsl KUCII0Ta)

23

CdopmupoBaHHOCTH yMEHUs WJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEXAY TUIIUYHBIMU

OpeaACTaBUTCIIAAMU PA3JIMYHBIX KJIACCOB OPraHUYCCKUX

BEIIIECTB YpaBHEHUSIMH COOTBETCTBYIOIINX
XUMHAYECKHX peaxumii c UCTIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYII

24

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh
WUCTOYHUKUA  YTJIEBOAOPOJHOTO  ChIpbsi  (HEQTH,
MIPUPOJIHBIN Ta3, Yrojib), CIIOCOOBl X MEPepadOTKU U

MIPaKTUYECKOE IPUMEHEHUE POAYKTOB IiepepaboTKu

XUMHUA U KU3Hb. PacuéTel

3.1

ChopMHUpPOBAaHHOCTL YMEHHH BJAJIeTh CHUCTEMOU
3HAaHUKA 00 OCHOBHBIX METOJAaX HAyYHOTO IMO3HAHUS,
HCNOJIb3YEMBIX B XHMHUHU IPU H3YYEHUHU BELIECTB U
XUMHUYECKUX sIBIeHUI (HaOdIoAeHue, H3MepeHue,
SKCIEPUMEHT, MOJICIUPOBAHNE), UCITOJIB30BaTh
CHUCTEMHBIE XHMHUYECKHE 3HAHUSA JUISl TOPUHATHS
pELIEHHI B KOHKPETHBIX JKM3HEHHBIX CHUTYyalHUsIX,

CBsA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM

32

CdopmupoBaHHOCTh yMEHMI CcOOMIOIATh MpaBUia
MOJTb30BaHUSI XUMHUYECKOW MOCYI0U M JIaOOpaTOPHBIM
o0opyIoBaHHMEM, a TakXe IMpaBuja OOpalleHUus C
BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKIUAMU 110

BBITITOJIHCHHU IO Ha60paTOpHHX XUMHNYCCKHX OIIBITOB

33

ChopmupoBaHHOCTE ~ YMEHUW  IUIAHUPOBATh |
BBITIONTHATh XUMUYECKUI SKCTIEPUMEHT (IIpeBpaIeHUS
OpTraHWYECKUX BEIICCTB MPU HATPEBaHUH, MOTyUYEHUE
STUJIEHA W HW3Y4Y€HUE €ero CBOMCTB, KaueCTBEHHBIC
peaKkiMy OpraHUYeCKUX BEUIECTB, JeHATypauus
OENKOB MPHU HAarPEBAaHUU, LIBETHBIE PEAKIMH OEITKOB) B
COOTBETCTBUHU C TPABWJIAMH TEXHHKH O€30MaCHOCTH

mpu OoOpalieHHH C BeHIeCTBAMH H J1abOPaTOPHBIM




o0opy0BaHuEM; NPEJICTaBIISTh pe3yJIbTaThl
XMMHUYECKOTO OJKCIepuMeHTa B  (opme 3ammcu
ypaBHEHUN COOTBETCTBYIOIINX peakuui U

(hopMyIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YyJILTAaTOB

34

ChopmupoBaHHOCTH YMEHHI MPOBOIUTH BBIUMCICHUS
M0 XHUMHYECKHM ypaBHEHUsAM (Macchl, 0OBEMA,
KOJIMYECTBA WCXOJHOTO BEIIeCTBA WM MPOIYKTa
peakIy Mo M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOTO W3 HCXOJHBIX BEIIECTB WU TPOIYKTOB

peaKIIim)

3.5

CdopmupoBaHHOCTH yMEHUMI KPUTHYECKH
aHAJIN3UPOBATh XUMHUYECKYIO uH(pOpMaLnIo,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpencTBa

MaccoBoi nHpopmanuu, cetb HTEpHET U apyTHE)

3.6

ChopmupoBaHHOCTE yMEHHIA COOMIONATh MpaBUiIa
9KOJIOTHYECKHU I€JIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYZIOBOM JEATEIBHOCTH B LIENIAX COXPAHEHMS CBOEIO
30POBbSI M OKPYXKAIOWIEW NPUPOJHONU  CpEnpl,
OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha JKUBBIC
OpraHu3Mbl OMNPENEIEHHBIX OPraHUYECKUX BEUIECTB,
nmoHuMass cmbicn  mokazatens  [IJIK  (mpenenpHO
JOTTYCTUMON KOHLEHTPALMK), TOACHATh Ha MpUMEpPax
CrocoObl  YMEHBIICHHS ¥ HPEJOTBPALICHHUA HX

BpCOHOTO BO3JICHCTBHUS Ha OpraHu3M 4YCJIOBCKa

11 KIIACC

Koanposepsiemorope3yjibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOW 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero
o01ero o6pa3oBaHus

TeopeTnuecKueOCHOBBIXUMUH

1.1

Branenne cucreMol XMMHMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIOJIAratoINe MOHATHS (XUMHUYECKUI
3JIEMEHT, aTOM, JJIEKTPOHHast 000JI04Ka aToma, s-, p-, d-
JJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  JJIEKTPOOTPHULIATEIBHOCTh,  CTEIECHb

OKUCJICHUA, XUMHNYCCKas CBA3b, MOJIb, MOJISIpDHASA Macca,




MOJISIpHBI O0BEM, KPUCTAUTMYECKAsT PEIIETKA, THUIIBI
XUMHYECKHUX peakuui (oKMCIUTENBHO-
BOCCTaHOBUTEIIBHBIE, 3K30- M  JHAOTEPMUYECKHUE,
peaki HOHHOrO OOMEHa), PacTBOp, AJIEKTPOJIUTHL,
HEIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs JIUCCOLMALIVS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMHUYECKON
peakuny, XMMHUYECKOE PABHOBECUE); TEOPUU U 3aKOHBI
(Teopust JNEKTPOIUTUYECKON JUCCOLIMALINHY,
[lepnomnueckuit 3axon JI.MI. MenneneeBa, 3aKoH
COXPaHEHHUs Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUIN  S3bIK  XUMHUH, (PaKTOJIOTHUECKHUE
CBEJEHUsI O CBOICTBaX, COCTaBe, IIOJYyYEHUU U
0e30macHOM WCIOJIb30BaHUH BOKHEHIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUIECKOM

ACATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC
INpU3HAKK W B3aUMOCBA3b H3YUYCHHBIX HOHHTHﬁ,
IIPUMCHATH COOTBETCTBYIOIIINEC TIOHATHUA npu
OIMMUMCAaHUN CTPOCHUA U CBOICTB HCOPTaHUYCCKUX
BCIICCTB U HUX HpeBpameHHﬁ; BBISBJIATH B3aMMOCBA3b
XUMHNYCCKHUX 3HAHWI C IIOHATHUAMHA u
npeaACTaBICHUAMU APyrux CCTCCTBCHHOHAYYHBIX

MIpEAMETOB

1.3

Brnaagenue OCHOBHBIMU METOJAaMU HAYYHOTO MO3HAHUS
BEIIECTB W XHMHYCCKUX SBJICHHH (HaAOIIO/ICHHE,

HU3MCPCHUEC, SKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/IC)

1.4

CdopmupoBaHHOCTH YMEHHI ONPEACIISTH
BaJICHTHOCTh M CTCINEHb OKHCICHUA XHMHYECKHX
3JIEMEHTOB B COCJIMHEHUSX Pa3JIMYHOrO COCTABa, BU/I
XUMHUYECKOU CBSI3U (xoBaneHTHas, VIOHHAs,
METaJUIMYECKasi, BOJOPOJHAsI) B COEOUHEHUAX, THUII
KPUCTAJUIMYECKOM PEIMIETKH KOHKPETHOI'O BEIECTBA

(aToMHas1, MOJIEKYJISIpHAS, HOHHAS, METAJTMYECKAs )

1.5

ChopMHUpPOBAaHHOCTh YMEHHH OIpPEACNISITh XapaKTep
Cpcabl B BOIOHBIX pacTBOpax HEOPTaHUYCCKUX

COEIMHEHUN

1.6

ChopmupoBaHHOCTE ~ YMEHUs  KJIacCH(DHUIIUPOBATH

XUMHUYCCKUC PCAKIUMU IO PpPa3JIM4YHbIM IIpU3HAKaM




(4MCITy ¥ COCTaBY PearupyroIInuX BEIIECTB, TEILIOBOMY
3¢ (deKTy peakiuu, U3MEHCHUIO CTENEHEH OKHCICHUS
2JIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  Y4YaCTHIO

KaTaJiM3aTopa)

1.7

ChopmupoBaHHOCTE YMEHHI COCTABIATH YPaBHEHUS
peaKIMil pa3aIMYHbIX TUIIOB, IOJIHBIE U COKpALIEHHBIE
YpaBHEHUsI PEAKIMHA HMOHHOTO OOMEHa, Y4YMUTHIBas

YCJIOBHSL, IIPY KOTOPBIX 3TH PEaKLMU UAYT 10 KOHLA

1.8

ChopMupOBaHHOCTh YMEHHH NPOBOJUTH PEAKIHH,
MIOATBEPKIAIOIINE KAaYECTBEHHBIM COCTaB pa3/IMYHBIX
HEOPraHUYECKUX BELIECTB, PACIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIIAE B BOJHBIX pacTBOpax

HCOPraHNYCCKUX BCIICCTB

1.9

CdopmHupoBaHHOCTh YMEHHUI PACKpPHIBATh CYIIHOCTb
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuii
MIOCPEJICTBOM COCTABJIEHUS] 3JIEKTPOHHOro OanaHca

ATUX pPeaKIui

1.10

CdopmupoBaHHOCT YMEHUN OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XHUMHUYECKOW PEAaKIUU OT Pa3IUnIHBIX

(bakTopoB

ChopmMHupoBaHHOCTE YMEHUH OOBACHATH XapakTep
CMEIIEHNS] XMMHUYECKOTO pPaBHOBECUS B 3aBUCHMOCTH

OT BHeIHero Bo3aeiictus (mpunuun JlelllaTense)

O6u1a${ U HCOPraHNYCCKAAXUMUSA

2.1

ChopmupoBaHHOCTE YMEHUH pacKpbIBaTh CMBICI
[lepuonuueckoro 3akona JI.M. MengeneeBa wu
JEMOHCTPUPOBATH ero CHUCTEMAaTU3UPYIOIIYIO,

OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

CdopmupoBaHHOCTH YMEHHU XapaKkTepU30BaTh
3JEKTPOHHOE  CTPOEHUE  aTOMOB  XHMMHUYECKHX
aneMeHToB 1-4 mepuonoB Ilepuoanueckoil cucTeMbl
XUMHYECKHUX 3JIEMEHTOB J.N. Mengeneena,
WCTIONB3Ysl  TOHATHS — «S-, p-, d-dIEKTPOHHBIC
opoUTaNn», «IHEPreTHUECKUEe YPOBHU», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COCIMHEHUH I10 MEePHOJIaM U IpyImnam
[lepronnueckoil CUCTEMBI XHMHYECKHX 3JIEMEHTOB

J.1. MenneneeBa
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CdopmupoBaHHOCTH YMEHHU XapaKkTepU30BaTh
(omuchIBATH) o0rue XUMHYECKHE CBOIICTBa
HEOPraHMYECKUX  BEIECTB  pa3JIMYHBIX  KJIACCOB,
MOJATBEPK/IaTh CYIIECTBOBAHUWE TI'E€HETHMUYECKON CBS3U
MEX/y HEOpPraHMYeCKHMHU BELIECTBAMHU C MOMOILbIO

YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN

2.4

CdopmupoBaHHOCTH yMeHUI yCTaHaBJIMBATh
IIPUHAJIEKHOCTh HEOPraHMYECKUX BELIECTB IO HUX
COCTaBy K ONpelesn€éHHOMY Kiaccy  (rpymme)
COeIMHEHUI (MpoCThble BELIECTBA — METAIbl H
HEMETaJJIbl, OKCH/IbI, OCHOBaHUA, KHCIIOTBI,

am(oTepHbIe THIPOKCHUIBI, COIIH)

2.5

CdhopMupoBaHHOCTD yMeHUI UCIIOJIb30BaTh
XMMUYECKYI0 CHUMBOJIMKY JUIS COCTaBiIeHHUA (opmyi
BEUIECTB W YpaBHEHUH XHMMHYECKHX peakuuil,
cucremarnyeckyro  Homenkiarypy (IUPAC) wu
TpPUBHAJIbHbIE HA3BaHUS OT/AEIbHBIX HEOPIaHUYECKUX
BellecTB (yrapHblidi ras, YIJIEKUCHBIM ra3, aMMHAaK,
raméHas U3BecThb, HeraléHasi U3BecTb, IUThEBas COJa,

IUPUT U ApYyTHE)

2.6

CdopMupoBaHHOCTH YMEHUH XapaKTepHU30BaATh
(omuceIBaTh) oOuiue XUMUYECKHE CBONCTBA
HEOPraHMYECKUX  BEIIECTB  pAa3JIMYHBIX  KJIACCOB,
MOJTBEPXK/IaTh CYLIECTBOBAaHME T'C€HETUYECKOH CBS3U
MEX]ly HEOPraHMYEeCKMMHU BEIIECTBAMHM C ITOMOILBIO

YPAaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN

2.7

CpopMUpOBAaHHOCT, ~ YMEHHH  IUIAHUPOBATH U
BBITIOJIHATh XUMUYECKUA SKCIEPUMEHT (pa3ioKeHHe
MEePOKCUJA BOAOPOJA B NPHUCYTCTBUM KaTalau3aTopa,
ONpEJIEJICHUE CPEbl PACTBOPOB BELIECTB C MOMOILBIO
YHUBEPCATBLHOTO WHIMKATOPA, BIMSHHUE Pa3JIMYHBIX
(akTopoB Ha CKOPOCTh XHMHUYECKOW PEaKIIHH,
peakuuu HOHHOTO OOMEHa, KaYeCTBEHHBIE PEaKI[Ui Ha
cynbdar-, kapOOHAT- U XJIOPHUI-AaHHUOHBI, HA KaTHOH
aMMOHHUSI, peIICHUE SKCIEPUMEHTAIBHBIX 3a/lay 10
teMam «Metamibsl»y U «HeMeranibi») B COOTBETCTBUU
C MpaBWJIAMU TEXHUKU 0€30MaCHOCTU MPHU OOpaIleHHH

C BemeCTBAaMHU M Ja0OpPaTOPHBIM O0OpPYJIOBaHUEM;




MIPE/ICTaBIATh pe3yJIbTaThl XUMHUYECKOTO
9KCHepuMeHTa B (opMe  3amucH  ypaBHEHHU
COOTBETCTBYIOIIMX peakuuid u  (GopMyIHpOBaTh

BBIBOJIbI HA OCHOBE 3THUX PE€3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI CcOOMIOIATh MpaBUiIa
MOJIb30BaHUS XUMHUYECKOW MOCYA0U M J1a0OpaTOPHBIM
o0opy/noBaHUEM, a Takxke IMpaBuia oOpalleHus c
BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKIUAMU 110

BBIITOJIHCHHUTIO na6opaToprlx XUMHNYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCT ~ yMEHHH  XapaKTepH30BaTh
XMMHUYECKHE  IPOLECChl, JIeKallue B  OCHOBE
MPOMBIIIJIEHHOTO  TMOJIY4EHHUS  CEPHOW  KHCIOTHI,
aMMHaKa, a TaK¥XKe c(OpPMHPOBAHHOCTH
NpeACTaBIeHUA 00 OOIMX HAay4YHBIX HPUHIMIAX U
9KOJIOTUUECKUX npobaemax XUMHUYECKOTO

IIPOU3BOJICTBA

XUMHUA U KU3Hb. PacuéTel

3.1

CpopMUpPOBAaHHOCTh TPEACTABICHHH O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYUYHOM KapTUHBI MHpA,
poJii XWMHHM B TIO3HAHWUU SIBJICHUM TIPHUPOABI, B
(hOopMUPOBAHUU MBIIUICHUSI ¥ KYJIBTYPHI JUYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM st
peuieHus TMPaKTHUYECKUX 3aJad U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO0 U

MIPUPOIHOM Cpene

3.2

CdhopMupoBaHHOCTD YMEHUU KPUTHYECKH
aHAJIN3UPOBATh XUMHUYECKYIO nH(popMalnIo,
MOJyyaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa

MaccoBOW KOMMYHHMKaINH, ceTh IHTepHeT u apyrue)

33

ChopmupoBaHHOCTE yMEHHIA COOMIONATH MpaBUiIa
9KOJIOTHYECKH I1eJIECO00Pa3HOTO MOBENCHHS B OBITY U
TPYIOBOH JEATEILHOCTH B IESIX COXPAHEHHS CBOETO

3JI0pOBBS U OKpY>KaoIIeld IPUPOTHOMN CpeIbl

34

Oco3HaBaTb OMNACHOCTH BO3JIEHCTBUS HA JKUBLIC
OpFaHI/ISMBI OHpeILGJ'IéHHI)IX BCIICCTB, ITIOHUMAasi CMBICJI

nokazarens [I/IK, mosicHsaTh Ha mpumepax CrocoObI




YMCHBIICHHUA W HOPCAOTBpAIICHUA HX BPEAHOIO

BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CpopMUpOBaHHOCTh YMEHUHN MPOBOJIUTH BBIUYUCICHUS
C UCIOJIb30BAaHMEM TMOHATHUS ~ «MaccoBass  JOJs
BEIIECTBA B PACTBOpE», OObEMHBIX OTHOIIECHUI Ta30B
IIPU XUMUYECKHUX PEAKLMIX, MACChl BEIIECTBA WIH
00BbEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBa,
Macce WM O0BEMY OIHOrO M3 YYacTBYIOIIUX B
peakuuu BEIHIeCTB, TEIUIOBOTO 3(deKTa peakuud Ha
OCHOBE 3aKOHOB COXPAaHEHMS MacChbl BELIECTB,

peBpaliCHUA 1 COXpAaHCHUA SHECPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMbliidIeMeHTCOEPKAHUS

1

TeopeTrueckneoCHOBBIOPIraHUYECKONXUMUN

1.1

IIpenmeTr opraHmyeckoil XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
MOJIyYCHUH HOBBIX BEIIECTB U MATEPUANOB. Te€Opus CTPOECHUS OPraHHUYECKUX

coenquuennit A.M. bytiepoBa, €€ OCHOBHBIE TIOJIOKEHHS

1.2

CtpykTypHble (GOpPMYINBI OpPraHUYecKuX BemlecTB. [OMOJIOTHS, HU30MEpHUS.
XuMHYecKasi CBSI3b B OPraHUYECKUX COEIMHEHUSX — OJMHAPHBIE M KpaTHBIE

cBs3u. [IpencraBnenue o Kki1accuPpUKaMMOPTaHUYECKUXBEILIECTB

1.3

Homenknatypa opraHM4ecKuX COeIMHEHUH (cucTeMarudeckas) M TpUBHAJIbHBIC

Ha3BaHUS BaXKHCHIIIMX HpeﬂCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCUICCTB

YrieBoxoposl

2.1

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHM psall. MeTaH U 3TaH — NpocTeime
NpPEJCTaBUTENIN AJKAaHOB: (PU3MUECKHE U XHMHUYECKHE CBOWCTBa (peakiuu

3aMCIICHUA 1N rOpeHI/IH), HaxXOXKXIACHUC B IPUPOACL, ITOJTYYCHHUEC U IPUMCHCHUC

2.2

AnKeHsl: cocTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUjIeH " MMPOMNMUWJICH —
HpOCTCﬁIHHC MNpeACTABUTCIIN AJIKCHOB! (bI/I3I/I‘ICCKI/Ie U XHMHYECKHE CBOMCTBA
(peaKuI/m TUApUPOBAHUA, TaJIOCHUPOBAHUA, THApAaTallMd, OKUCICHUA U

HOJII/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC
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Ankaguensl: OytanueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIIME
XUMHYECKHE CBOICTBA (peakius MOJIMMEPU3AIUN ).

HOJ'Iy‘leHI/IGCHHTCTI/I‘ICCKOFOKay‘IyKa 1 PC3UHLBIL
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AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJOIMYECKHH Psill. AUETHICH —
OpOCTEHIIMKA NpPEeACTaBUTENIb AJIKMHOB: COCTaB, CTPOECHHE, (QHU3HMUECKUE MU
XUMHYECKHE CBOMCTBA (peakUuu THIPUPOBAHUS, TaJOr€HUPOBAHMS, THApPATALUH,

TOpPEHUS), OJyYEeHUE U IPUMEHEHHE

2.5

Apensl. benzon: cocraB, cTpoeHue, (QU3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUS U HUTPOBAHUS), IOJyUYEHUE U IIpUMeHeHue. Toiyodr:
COCTaB, CTpOEHHE, (U3MYeCKMe M  XMMUYECKHE CBOMCTBa  (peakiuu
rajJJoreHUPOBAHUS W HUTPOBAHMA), INOJIY4YEHHE U IpUMEHEHHE. TOKCHUYHOCTh
ApPCHOB. I'emeTnueckas CBs3b MCXKAY YTJICBOAOPOAaAMU, HNPHUHAMICKANIUMU K

Pa3InYHbIM KJIaCCaM

2.6

[TpupoaHbIe HICTOUHUKHU YTIIEBOAOPOAOB. IIpupoaHbIif ra3 U nmomyTHbIE HEPTIHbIE




ra3el. Hedts u e€ mpoucxoxaenue. CrocoObl nmepepabOTKu HePTH: TIEPETOHKA,
KPEKUHT (TepMUYECKUH, KaTAIUTHYECKWi), muponu3. lIpomykTsl mepepaboTku
HeTH, UX NPUMEHEHHE B INPOMBIIUIEHHOCTH U B ObITy. KameHHBIiyronp u

IPOAYKThIEronepepadoTku

KI/ICJ'IOpOI[CO,Z[ep}KaHII/IeOpl"aHI/ILIeCKI/IeCO@,I[I/IHCHI/ISI

3.1

[IpenenbHbIe OHOATOMHBIE COUPTHI. METaHOM U 3TAaHOJ: CTpOoeHHe, (HU3HUECKUe
U XHUMHYECKME  CBOMCTBa  (peakuMu €  aKTHUBHBIMH  METaJlJIaMH,
rajoreHOBOJIOPOJIaMU, TOpPEHHUE), TMpUMEHEeHHe. BoIopoaHbie CBSI3U MEXIY
MOJIEKYJIaMH COUPTOB. [[eficTBHEe MeTaHOJia W 3TAaHOJIA Ha OpPraHU3M YEeJOBEKA.
MHoroaromMHbie CIUPTHI. DTUIICHTIUKONIb U TIULEPUH: CTpOeHHE, pu3ndeckue u
XUMUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO  IIEJIOYHBIMA  METAJUIAMH,
KaueCTBeHHas peakius Ha MHOTOAaTOMHBIE CIIUPTHI).

I[eﬁCTBI/IeHaOpFaHI/BM‘{eJ]OBCKa. HpI/IMeHeHI/IeFHI/IL{epI/IHa " 3THJICHI'TIMKOJIA

3.2

@eHosl:  CTPOCHHME MOJIEKYJIbI, (U3MYEeCKHe ¥  XUMHYECKHE CBOWCTBA.

Tokcnunoctbdenona. [Ipumenenunedenona

3.3

AJIBI[CFI/I)IBI 1 KCTOHHI. (I)OpMaHL,Z[eFI/II[, alCTAJIIBACTU/: CTPOCHUC, (I)I/IBI/I‘-IeCKI/IC n
XHUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHNA U BOCCTAHOBJICHHA, KaAUCCTBCHHBIC

peaxium), MoJiydeHue U NpuMeHeHHe

3.4

OnHOOCHOBHBIE IpeJieNibHble KapOOHOBbIE KHCIOThL. MypaBbHHas U YKCyCHas
KHUCJIOTBI: CTpOEHHUE, PU3NYECKUE U XUMUUECKHE CBOMCTBA (CBOMCTBA, OOLIMe AJst
Kjacca KHCIOT, peakuus dSTepuuKanuu), TMOJyuyeHHEe | TMPUMEHEHHE.
CreapuHOBas M OJEMHOBAsl KMCJOTHl KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX

KUCJIOT. MBlTa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC ,HGfICTBPIC

3.5

CrnoxHble 3(pUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
3(hupos. Kupsr. IM'auaponuz JKHAPOB. [IprMeHEeHUEeKUPOB.

buonornueckasponbKupoB

3.6

VYrneBoapl: coctas, Kiaccu(uUKalus yrjieBoAOB (MOHO-, H- U TOJUCAXapHbI).
I'moko3za — mpocredmmii MOHOCaXxapwl: OCOOCHHOCTH CTPOCHHS MOJEKYJIbI,
¢du3nueckre U XMMUYeCcKue cBoicTBa (B3aumoseiicteue ¢ rugpokcuaom meau(ll),
OKHCIICHME aMMMa4yHbIM pacTBOpoM okcuzaa cepebpa(l), BoccTaHoBieHUE,
Opo’KeHHE TJIIOKO3bl), HAaXOXKIEHHE B MpPHUpPOJE, NpHUMEHEHue, Ouosiornyeckas
posib. @otocunTe3. OpyKTO3a KaK M30MEP IIOKO3bl. Kpaxman u nemnono3a Kak
npuposHbie noaumepbl. CTpoeHue Kpaxmayla M LeJUIono3bl. Pusnyeckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJu3, KaYeCTBEHHAs PEaKius C HOJ0M)

ASOTCO,I[ep}KaHII/IeOpl"aHI/ILIeCKI/IGCOG,I[I/IHeHI/Iﬂ

4.1

AMMHOKHCIOTEI KakK aM(bOTepHLIC OpPraHu4YCCKuC COCAUHCHUSI. dusnueckue u

XUMHYECKHE CBOICTBA AMHUHOKHUCIIOT (Ha puMepe TJIMIAHA).




Bbuonornyeckoe3nauenneaMuHOKUCIOT. IlenTrabl

4.2

benkm kak mnpuponHbBIE BBICOKOMOJEKYJSpHble coenuHeHus. [lepBuuHas,
BTOpUYHAsT W TPETUYHAs CTPYyKTypa OenkoB. XHUMHYECKHECBONCTBAOEIKOB:

TUIPOIU3, ACHATYpallvsl, Ka4eCTBCHHBIEPEAKITMMHAOCITKI

BBICOKOMOIEKYISIPHBIECOC TMHEHUS

5.1

OCHOBHBIC TOHSATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COCIUHCHHIA: MOHOMCEP,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb MOJMMEpPU3ALIUN, CPCAHAA MOJICKYJIAPpHAA
macca. OCHOBHBICMCTOI[BICI/IHTe?)aBBICOKOMOJ’IGKyanpHHXCOeI[I/IHCHI/Iﬁ —

nojimMepu3anua 1 NOJUKOHICHCAA

5.2

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHs] BEIIECTB M MX IPEBpALICHUMN:
03HAKOMJICHHE ¢ 00pa3lamMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKoB. [10/ly4eHMECUHTETHYECKOTOKAYYyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsiembliidjIeMeHTCOIEPKAHUSA

1

TeopeTnyecKneoCHOBBIXUMHUH

1.1

XuMu4eckuil 3ieMeHT. AToM. Snpo aToMa, U30TOMBI. DJIEKTPOHHAs 000JIOUKaA.
DHepreTH4ecKue YpOoBHH, MOJAYPOBHU. ATOMHBIE OpOUTaANH, S-, p-, d-IJIEMEHTHI.
OcoOeHHOCTH paclpesielieHusl IEKTPOHOB M0 OpOUTAJIsIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASIKOH(DUTYpAISIaTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepuoanueckas cuctemMa XuMU4IecKux snemeHToB JI. 1.
MenneneeBa. CBsizb nepuoanYecKOro 3akoHa H Ileproanyeckod CUCTEMBbI
xumuyeckux annemeHToB (.M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMMHUYECKUX DJIEMEHTOB U
00pazyeMbIX MMM TPOCTHIX M CJOXKHBIX BEIIECTB IO TPyNIaM M IEPHOJIaM.

3HaquHeHepHOHI/IquKOFOSaKOHa B Pa3BUTHUHHAYKHN

1.3

Crtpoenne BemiectBa. XUMHUYECKas CBs3b. Buapl XMMHYECKOW  CBSI3U
(koBaneHTHAsI HETOJSApHAs W TOJsApHAs, HWOHHAsA, MeTaumueckas). HoHBI:
KaTHOHBI U aHHUOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJECHTHOM XMMHUYECKOMN CBSI3U

(0OMEeHHBIN U TOHOPHO-AaKLENTOPHBIH). BogopoaHascessb

1.4

BanentHocTs. 9HeKTpOOTpI/IHaTeHLHOCTB. CTeneHbOKUCIICHUS

1.5

BemecTBa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT THINA KPHUCTALIMYECKOM peméTku. [loHATHe 0 aucnepcHBIX

cucremax. McTuHHBIE H KOJUIOUAHBICPACTBOPHI. MaCCOBaHILOJIﬂBCH.IeCTBa B




pactBope

1.6

Knaccudukanus HeopraHmaeckux coenuaennii. HoMeHknaTypa HeopraHu4ecKux

BC€IICCTB

1.7

Xumunyeckass — peakuus.  Kmaccudukanus — XMMUYECKHMX — peakuuid B
HEOPraHWYECKON W OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHsS MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBpALICHUSA SHCPIUU IIPHU XUMHUYCCKUX PCAKIIUAX

1.8

CKOpOCTb peakiuu, € 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peaknuu. XuUMHYecKoe paBHOBecue. DaKTOpbl, BIUAIOIIME Ha

COCTOsSIHAE XUMHUUYeCKOoro paBHoBecus. | IpuniunlelllaTense

1.10

3J'ICKTpOJ'II/ITI/ILIeCKa$I JUucconuranus. CullbHBIE U cl1a0bIe QJICKTPOJINTHI. Cpez[a
BOIHBIX pacTBOPOB BCIHICCTB: KHcCJjas, HefITpaJIBHaH, mejIo49Hasi.

PeakumnnmnonnoroodmMena

OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeJ'H)HI)IepeaKHI/II/I

Heoprannueckagxumus

2.1

Hewmeramnel. Ilonoxenne Hemeramnos B Ilepuonnueckoil cucteMe XMMHUYECKUX
anementoB .M. MenneneeBa u 0COOEHHOCTH CTpPOEHHsI aTOMOB. DH3MUECKUE
CBOWCTBA HEMETAIJIOB. AJJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCI0poa, CEpbl,

dbocdopa u yriepoa)

2.2

XUMHUECKUE CBOMCTBA BAKHEHIINX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yrimeposa W KPEMHHUS) HM  HMX  COCOUHEHUH  (OKCHIIOB,
KHCJIOPOJICOIEPIKAIINX KHCJIOT, BOJIOPOTHBIX COCITMHEHUIN).

[IprumeHeHneBaXKHENIIIMXHEMETAIIIIOB U UXCOEAUHEHU N
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Meramnsl. Ilonoxenue MeramioB B Ilepuonnueckol cHCTEME XHMHUYECKHX
anemenToB .M. MenneneeBa. OcOOGHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000J0YEK
aToMoB MetaioB. O6mue ¢uszndyeckue cBoiicTBa MeTasioB. CrjaBbIMETaIOB.

DNEKTPOXUMHUUECKUUPATHANPSKECHUIMETAIIIOB

2.4

XWMHYECKUE CBOWCTBA BAXHEHUIIMX METAUIOB (HATPHWH, Kaauid, KaJbIIHUH,
MarHii, JTFOMHHHHA, ITUHK, XPOM, JKeJe30, MeIh) W WX coenuHeHui. OOmime

CIIOCOOBI MOJIYUCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B GBITy U TCXHHUKC

2.5

I'enernueckas CBA3b HCOPTraHNYCCKUX BCHICCTB, MPUHAAJICIKAIINX K pa3JINYHbIM

KiI1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumum B oOecrieYeHUM HKOJIOTHMYECKOHM, IHEPreTHUYECKON W MHUIIEBOM
0e30MacHOCTH, pa3BUTHHI MEIULHBI. [lonsiTue 0

HAaYyYHBIXMCETOJAXITIO3HAHUABCIICCTB U XI/IMI/ILIGCKI/IXpeaKI_II/Iﬁ

3.2

[IpencraBienust 06 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIEHHOTO MOJIY4YEHUS




BOKHEHIIMX BemecTB. YeIoBEK B MHUpE BEIIECTB M MATEPUATIOB: Ba)KHEWILNE
CTPOMUTENBHBIE MaTEpUAJIbl, KOHCTPYKLIMOHHBIE MaTEpHaibl, KPACKH, CTEKIIO,
KepamMuKa, MaTepuaiibl Uil AJIEKTPOHUKM, HAaHOMATEpHUasbl, OPraHUYECKUE U

MUHEpaJbHbIE y100pEHUS
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XuMHS W 3I0pOBbE YENOBEKa: IMpaBWJIa WCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30IaCHOI0 UCIOJIb30BAHUS MIPENapaToB OBITOBON XUMHH

B IOBCEIHEBHON KU3HHU
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. Xwumus. bazoswiii ypoBenb. 10 kmacc. VYueOuuk (aBrop O. C. I'abpuensu, U. I
Octpoymos, C. A. CnagkoB). Mocksa, «IIpocsemenne» 128 ¢, 2020
2. Xwumwns. bazoBsiit ypoBenb. 11 kimacc. YueOHuk (aBTop O. C. I'abpuemnsn). 224 c.

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

YMK «Xumus. bazossiii ypoBeHs. 10 kiiacce»

1. Meroanueckoe ocooue. ba3zossrii yposens. 10 xirace (aBropsr: O. C. 'abpuensn, C. A.
Cnankos). 192 c.

2. Kawnra mst yanrens. bazossriii ypoens. 10 kinace (aBtopsr: O. C. ['abpuensa, U. I'. OcTtpoymos,
C. A. Cnagxos). 240 c.

3. KontponbsHeie 1 mpoBepouHble padoTel. ba3zoelil ypoens. 10 kiacc (aBropsr O. C. 'abpuensa u
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5. Xumust. ba3oselii ypoBens. 10 kinacc. JnekTpoHHas popma yueOHHUKA.
YMK «Xumus. bazosslii ypoBens. 11 kiacce»

1. Meroaudeckoe nmocooue. bazopriii ypoBens. 11 kmace (aBropsl: O. C. I'abpuensn, C. A.
Cnankos). 160 c.

2. Kawra mis yuutens. bazoseiii ypoBenb. 11 kmacc (aBtoper: O. C. I'abpuensu, U. T.
Octpoymos, C. A. Cnagkos). 272 c.
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INaGpuensn u np.). 224 c.

4. OOmas XUMHs B TecTax, 3amadax, ynpaxHeHusx. 11 kmacc (aBropsl: O. C. I'abpuensH,
N.T. Octpoymos, A. I'. Beenenckast). 304 c.

5. Xwumus. ba3oBsiii ypoBens. 11 knacc. DnexkrpoHHas ¢popma yueOHHKA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. http://www.alhimik.ru IlpeacraBiensl cienyooume pyOpUKH: COBEThl AOUTYpPHUEHTY,
YUUTEI0 XHWMUH, CIIPAaBOYHUK (O4YeHb O0Jib- masg Noa0OopKa TaOdHIl U CIPAaBOYHBIX
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XUMHUSD», B KOTOPBIX MPEICTABIECHO MHOXXECTBO OIBITOB MO0 XMMHH, 3aHUMAaTelbHON
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HoBuHKYM HAyYHO-TIOIYJISIPHBIX U 3aHUMATEIBHBIX KHUT TI0 XUMHH.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IMKOABHBIM ~ MOpPTAI  CO
CCBUIKaMU Ha 00pa30BaTeNIbHbIE CAlThI 10 XUMHH.

www.periodictable.ru COopHUK cTaTell 0 XUMUYECKUX 3JIEMEHTaX, WUTFOCTPUPOBAHHBIN
HKCIIEPUMEHTOM.
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