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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 No 273-d3 «O06
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
dbenepaibHOM  00pa30BaTENBHOM MPOrpPaMMbl CpeHEro oOIIero oOpa3zoBaHUsA
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obOpazoBarensHoM craHgapre COO, c¢ yu€rom Konmenuuu mnpenogaBaHus
y4yeOHOro mnpeamera «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
denepanny, peaNu3yIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TNOJIokeHUN «CrpaTernu pasBUTHA BocnuTaHus B Pocculickoi
®enepanuu Ha niepuona ao 2025 roma» (Pacmopsikenue IlpasutensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpamMmbl MO XHUMHUHU, K ONPEAEIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOyHArOIIMXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3auMO0OYCIOBICHHOCTH IICNIEH,
COJEpKaHusl, pe3ylbTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUUYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON  OpraHU3alluy, SBISIETCS HEOThEMJIEMOM YacThio MX
oOpazoBaHHOCTH. OHO CHYXXUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUs. IJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH KyJIbTYPHI
Yell0OBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TNPUPOAHOM cpene. Peamusyercs Xumudeckoe oOpa3oBaHHE
oOyyJarommxcsi Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHusl CpeCTBaMU Y4EOHOTO
npeaMera «XHUMHsD», COJAEpNKAHUE U TOCTPOEHUE KOTOPOTO OMNpeaeieHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHEHM(PUKH HAYKHM XUMHH, €€ 3HA4YCHHUS B
NO3HAaHUM TIPUPOABl U B MaTepUaJbHOW KHU3HU OOLIECTBa, a TaKXke C YYETOM
o0mMX 1eNed M MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeaiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOW ITMBWIIM3AINM, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHOM KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPECTaBICHUS 00 OKPYXKAIOLIeM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJAEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIICIIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmiectBa. CoOBpeMEHHas XHUMHs Kak Hayka
CO3UJIaTENIbHAS,, KaK HayKa BBICOKMX TEXHOJOTHI HamlpaBi€HAa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL 4YEJIOBEUECTBA — CHIPHEBOM,
DHEPTeTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B coorBercTBUM C OOMIMMH IEISIMHU W TMPUHLUIIAMH CPEIHEro OOIIEro
oOpa3oBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO IMOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 WM JJIg  BbIPAaOOTKM  MHMPOBO33PEHUECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisOmUMHA  TIpeAMeTa «XUMHs»  SBISIOTCS 0a30BbIE  KYpPChl —
«Opranuyeckas xuMus» U «OOIIass U HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMa
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKJIIOYEHUEM 3HAHUU U3 OOIIEeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBAHUE NAHHOM CHUCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera oOecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOI000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHuss KypcoB — «Opranmdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3YYEHUI0 Yy4eOHOro wmarepuaiga M oOyClIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  ONpEeIeTEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BELIECTBA
paccMaTpUBaOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M DIJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCSI B PA3BUTHUU — OT YIJI€BOJIOPOJIOB JI0 CJIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHnMdeckol XWMHHM TOJIYYalT pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MEPBOHAYAIHHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lox HOBBIM yriiOM 3peHUss B mpeaMeTe «XuMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs HM3yYEHHBIH Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOPETUUECKH MaTepuadl U (HaKTOJIOTUYECKHE CBEICHHUS O BEIIECTBaX U
XuMHuueckoi peakiuu. Tak, B dyacTHOCTH, B Kypce «OOIass U HeopraHudecKas
XUMUSD» OOYyYarOIIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYE€HUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUIECKUX M METOJOJIOTHUYCCKUX TMO3HIIHA,



riyoke TMOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUH H3TOro 3aKkoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHO3UPYIOLICH.

Enunas cucrema 3HaHMN O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE€ O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnosHsercs B kypcax 10 m 11 knaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIMIUMHU KYJIbTYpPOJOTHUYECKUA U MPUKIATHOU
XapakTtep. OTH 3HAHUS CIIOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBSI3U XUMHUH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIIbHOM WU MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBAXKEHHS K MPOLECCY
TBOpYECTBA B 00JIACTH TEOPUM U MPAKTHUUECKUX MPUIIOKEHUNA XMUMHUU, TIOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBAThL WH(POpMALMIO U
OpUMEHATh €€ IS TONOJIHEHHS] 3HAHWUW, pEIICHUS WHTEIUICKTyaIbHBIX M
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1emom coaepkanue yueOHOro
npeaMera «XHUMHS» — JAHHOTO  YPOBHA  M3Y4YE€HHUS  OPUEHTHPOBAHO  HA
dbopmupoBaHrue y OOYyYAIOIIMXCS MHPOBO33PEHUECKOW OCHOBBI I MOHUMAaHUS
bunocodckux uAeH, TakMX Kak: MaTepuagbHOE €AMHCTBO HEOPTaHWYECKOTO U
OpPraHUYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTpOEHHEM, II03HABAEMOCTh TMPHUPOJHBIX SBJICHUA IMYyTEM OKCIIEPUMEHTAa U
pEeIICHUS] TMPOTHBOPEYMI MEKIy HOBBIMH (akTaMH H  TCOPETUYCCKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIU XMMHUHU B PEIICHUU IKOJIOTMYECKUX MpoOJeM, a
Takxe MpoOeM cOepeKeHUs IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemieHus 3agad  BOCHUTAHUS, Pa3BUTUA M COLMATU3ALMHI
OoOy4Yaromuxcsi MPUHATHIE TPOrpaMMON MO XUMUM TOAXOJbl K OIpPEICICHUIO
COJlep)KaHUsI M TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBaroT (POpPMHUpPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIHUX 0a30BO€ 3HAYEHUE JId
pPa3NUYHBIX BHJIOB JICSITEIBHOCTU: pEUICHUs MpoOJieM, TOWCKa, aHaiu3a W
00paboTku nHpOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITA MPAKTHIECKON
U HCCIIEOBATENbCKON JEeATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemojgaBaHus XMMHUH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK ¥ HA YPOBHE CPEIHETO 0OIIEro o0pa3oBaHus, PU OMPEICTICHUN
COJIePKATEIIbHON XapaKTEPUCTUKHU TIIeJIed W3y4YeHUs TMpeaAMeTa HampaBlieHUEM
MEePBOCTETNICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpH3HAETCA (PopMUpPOBaHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATEIbHOCTH 4Y€JOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOIMYECKOW TOYKH 3PEHHSI TaKOM IMOAXOJ K OINPEICIICHUIO LENEH H3YUEHHUS
MpeaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



CormacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJISIMH W3YYCHHS TIpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHUCTEMBl XUMUYECKUX 3HAHUW Kak  BaKHeWIeH
COCTABJISIFONIECH €CTEeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB M XUMHUYECKHUX pEeaKIUil, HEOOXOAUMBIX IJisi MNPUOOpPETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTHUECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHUU U CIOCOOOB ACSITENHFHOCTH, CBA3AHHBIX C HAOMIOICHUEM H
OOBSCHEHUEM XHMHYECKOTO JKCIEPUMEHTAa, COOJIOJICHUEM MPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuMm, comepxaTesbHas XapaKTepUCTUKA 1IeJIel U 3a/1ad U3y4yeHus
IpeaMeTa B IPorpaMMe 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME cpenHero odmiero odpazoBanus. CerogaHs B
NpernoJlaBaHu  XUMHM B OOJIbIIEH CTEMEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJep>KaHus OOYy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpPraHU3alMy, BIAACIOLIErO HE
HAa0OpOM 3HaHMM, a (PYHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W MPUMEHEHHUS WX B PEaTbHOU KU3HU
JUTSL peIIeHUs TPaKTUYECKHUX 3aj1ay.

B cBs3u ¢ 3TUM Tpu u3ydeHUW TmpeameTa «XUMUS» JOMHHHUPYIOUIEE
3Ha4YeHHE MPUOOPETAIOT TAKKE IENH U 33]]a91, KaK:

amanraiusi 00yJarommxcsi K YCIOBUSM JTUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUsAX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMCHCHUECM;

dbopMHupoBaHHEe y OOYyYalOIIMXCS  KIIOUEBBIX  HABBIKOB  (KITFOYEBBIX
KOMITCTCHIINH), WMECIOIIMX YHHUBEPCAJbHOEC 3HAUCHHE JJI Pa3IMYHBIX BHJIOB
NeSATEeILHOCTH: PEIICHUs MpoOJieM, MOUCKa, aHaanu3a U 00padoTKKu MHGOpPMAIIHH,
HEOOXOJMMBIX ISl TPUOOPETEHUsS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B IIO3HAHMM XHMHH, a TaKXe IS OLCHKH C IO3WUIUN
HKOJIOTHYECKON O€30MacHOCTU XapaKTepa BIIMSHUS BEUIECTB M XHUMHYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U MPUPOIHYIO CPELLY;



pa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB, WHTEUICKTYaTbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUaronMXcs: ClIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIE
3HAHMS 110 XHMHUH B COOTBETCTBHHU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCITOJIb30BaTh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH IS TMOWCKA W aHaln3a y4eOHOH u
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Yy 00YUYAIOIIUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0MIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJHMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHMHM W IIPOBCJCHHH XUMHYCCKOTO
DKCIICPUMECHTA;

BOCIIUTAHWE Yy oOOydaromuxcsi YyOeXIEHHOCTH B T'yMaHHCTHUYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHUHM TJIOOATBHBIX IMPOOIIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIONHEHUS YHEPTCTHUCCKIX PECYPCOB H
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOUIEHUS K TPHUPOJEC M CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMH IS TPUHATHS TPAMOTHBIX PCIICHHH B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM maHe cpeaHero oOmiero ooOpa3oBaHUsl MNpeaMeT «XUMUS
0a30BOT0 YPOBHS BXOJUT B COCTaB MpEeAMETHON 00sacT «EcTecTBEeHHO-HAYYHBIE
IPEIMETHD.

OO11ee Ynco 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaBisieT 68 gacoB: B 10 kimacce — 34 ygaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKOM XMMHHU

[IpeameT opraHMYecKON XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEpPUAIOB. Teopus CTPOEHHsS] OpPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbIE MOJ0XKeHUSI. CTPYKTypHBIE (POPMYJIBI
OpPraHMYECKUX BEIECTB. [l oMomnorus, wu3zoMepusa. XuUMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccupuKaluyd OpraHnyeckux BeuecTB. HomeHkmnarypa
OpPraHUYECKUX COEAMHEHMH (CHUCTeMaThyecKas) U TpUBUAIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBPAILECHUN:
O3HaKoMJIeHHWE ¢ oOpa3llaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJEIMPOBAaHUE MOJEKYJ] OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB 110 MIPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (IU1aBJlIeHUE, 0OYTIIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeTaH W 3TaH —
IpocTeilline NPEeJCTaBUTENN aJKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHUss M TOPEHMs), HaxXOXKICHHE B MPUPOAE, MOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKAN PsiAl. DTWIEH U MPOIUIIEH —
OpocTeilline NpPEeICTaBUTENN AaJKEHOB: (U3WYECKME M XMMHUYECKHE CBOWMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUJpaTallid, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u MetunOytaaueH-1,3: cTpoeHue, BaKHEUIIVE
XUMUYECKUE CBoOMcTBa (peakuus noaumepusauuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TMpPOCTEHIIMHA TpEeACTaBUTENIb AJIKWHOB: COCTaB, CTPOCHHUE, (U3HUECKHE HU
XUMUYECKHE CBOMCTBA (peaklU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALIH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, pU3MUECKHME MU XUMUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHUE. 10you:
cocmae, cmpoeHue,  Quauyeckue U  XuUMUueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noayuenue u npumerenue. TOKCUUHOCTh



apeHoB. ['eHeTWueckas CBsI3b MEXIy YIJIEBOAOPOJIAMH, TMPUHAMISKANUMU K
pa3IMYHBIM KJIaccaM.

[TpupomHbIE WCTOYHHUKH YTIIEBOAOPOIOB. IlpHponmHBIA Ta3 W TMOMYyTHBIC
HedTsaubie ra3el. HedTs n e€ mpoucxoxaenue. CrocoObl nepepaboTKu HETH:
NIEPETOHKA, KPEKUHT (TePMUYECKUH, KaTaTUTUYCCKHil), Tuponn3. I[IpomyKTsI
nepepadoTki HePTH, UX MPUMEHEHNE B MPOMBINIJICHHOCTH U B ObITy. KamMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCHepUMEHTAIBHBIE METOJbl HM3YYCHHS BEIISCTB M WX MPEBPAIICHUIA:
O3HAaKOMJIEHHE C O0pa3lamMl IUJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «Yromp», MOJEIMPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOHBIX, MTPOBEICHUE MPAKTUYECKON PabOTHI: MOJTYyYEHUE ITUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnbie 3a1aun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHMUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKITHH).

Kuciaopoacoaep:xamye opranuyeckue coeJnHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W OSTaHOJI: CTPOCHUE,
bu3NYecKue W XUMHYECKHE CBOMCTBA (peakmWM C AaKTUBHBIMA METaJIAMH,
raJloreHOBOJIOPO/IaMH, TOPEHHE), MpUMEHEeHHe. BoaopomHble CBSI3M MEXIY
MOJIEKyJIaMH CITUPTOB. JlelicTBHe MeTaHOJa U ATaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOTOATOMHBIC  CHUPTHL. OTWICHTIWKOIhL W TJIMIEPUH: CTPOCHUE,
bu3MYecKue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IICIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAs peakilisd Ha MHOTOATOMHBbIE CHHUpTHI). [lelicTBue Ha

OopraHusM yenoseka. [ [pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@deHoJI: CTPOCHHE MOJEKYJbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunel U kemonvl.  Dopmanbaerui, aueTanbAECTUI:  CTPOCHHE,
bu3nueckue U XMMHYECKUE CBOWCTBA (PEaKUMU OKHUCICHHMS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oOlue AJig Kiacca KUCIOT, peakuus 3TepuduKanum), nojayuyeHue U NpuMeHeHHe.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucHIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



VYrneBonpl:  cocTtaB, Kiaccudukanus — yriaeBogoB  (MOHO-, AU- |
noyiicaxapubl). ['oko3a — NpocTelmmnii MoOHOCaxapua: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Meau(Il), oxucieHne amMmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJICHHE B MPHUPOJE, NPUMEHEHHE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a kak npupojHbie noiaumepsl. CTpoeHrue Kpaxmana u
Hewnono3bl.  Pu3nueckue M XMMHYECKHME CBOKCTBA Kpaxmana (THIpOJuU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HMX MPEBpALICHUN:
IpOBEJCHUE, HAOJIOJEHUE U OINUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCIEHUE HTaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaernioB (OKUCICHUE aMMHUAYHBIM PAaCTBOPOM OKCHA
cepedpa(l) u rumpoxcumom wmeau(ll), B3aumojeiicTBUEe Kpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aumn.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

A3oTcoaeprkane OpraHuuecKiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHudeckue coeauHeHus. dusnyeckue
U XMMHYECKHE CBONCTBA aMUHOKHUCJIOT (Ha mpuMepe riauiuHa). buonoruyeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpUpOJHBIE BBICOKOMOJICKYJISpHBIE coeauHeHus. [lepBuunasi,
BTOpPHYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCNIepUMEHTANIbHBIE METOAbl H3YYEHMs] BEIIECTB U HUX IPEBpAICHUI:
HaOJII0/IEHUE U OMHCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JACHATypalus OEIKOB Ipu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJIUMEPU3AITHS U MTOJIMKOHCHCAIIHSL.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB M HUX MpEeBpalleHUl:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanm3anust MEeXIpEeIMETHBIX CBA3EH MPU U3YYEHUN OPraHUYECKOW XUMHUU B
10 kyacce OCYILIECTBISETCA YEpPE3 MCIIOIBb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W IOHATUH, SBISAIOIIUXCSA CHUCTEMHBIMHU JUISI OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAlU3, CHHTE3, KJIacCH(HKAIUs, MePUOJAUYHOCTh, HAOII0CHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.

@usuka: MarTepus, DHEpPIrus, Macca, aToOM, DJJEKTPOH, MOJEKYJa,
DPHEPTreTUYECKUA YpPOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJIOTMUECKH aKTHBHBbIE BellecTBa (OENKH, YriIeBOABI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOpHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypceBl.

TexHoyorus: NUIIEBBIE NPOAYKTHI, OCHOBBl PAalMOHAJIBHOIO IIUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MATEPUAIIBI U3
VCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPI'AHUYECKAA XUMUA

Teoperuyeckue OCHOBbI XUMHH

XUMUYECKHI 31IeMeHT. AToM. Spo aroMa, U30TONBI. JIEKTPOHHAas
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus] JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

ITepuonnueckuit 3axkoH U Ilepuoanyeckas cucrema XMMUUYECKUX JIEMEHTOB
. 1. MenaeneeBa. CBsizb nepuoanyeckoro 3akona u Ilepruoguyeckoil cucTemsl
xumuyeckux snemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyINIaM U MepUOoaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUIbI XMMHUUYECKOW CBSI3H
(KOBaJICHTHAsl HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
o0pa30BaHUsl KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
aKuentopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENBHOCTb.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJIIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIBI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

Ilonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBIL.
MaccoBas 101 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHNN. Howmenxknatypa
HEOPraHUYECKNX BEIIECTB. ['€HeTMYEeCKas CBSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa. Krmaccudukammss XMMHYECKHMX — pEaKkIuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMMHUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peakliH, €€ 3aBUCMMOCTh OT pa3inyHbIX (pakTopoB. OOpaTtnMbie
peakuuu. XUMHYECKOe paBHOBecue. DAKTOPBI, BIUAKOIMIME HA COCTOSIHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutryeckas auccouuanus. CuiabHbIe U cialblie dnekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYE€HUs BEIIECTB WU UX MPEBPALICHUI:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux 3neMeHToB JI. 1.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHNE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KAaTaau3aTopa, ONPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pEAKIUH HMOHHOTO OOMEHa),
MIPOBEICHUE MTPAKTUYECKON paboThl «BrusHue paznudHbix (HakTOpoB HA CKOPOCTH
XAMHUYECKOUN pEaKIum».

Pacuérnblie 3anaum.

Pacu€Ttel 1O ypaBHEHMSAM XUMHUYECKUX pEaKUUd, B TOM  YHUCIE
TEPMOXMUMHUYECKHAE PACUETBI, PACUETHI C HCIIOJIB30BAHUEM IIOHSITUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xXumus

Hemerannel. Ilonoxxkenne HemerayuioB B llepuomuueckoit  cucreme
xuMuueckux syeMeHToB J[. M. MenzaeneeBa U OCOOEHHOCTH CTPOCHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (Ha IpUMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUUYECKHE CBONCTBA BAa)KHEHIIMX HEMETAUIOB (rajOreHOB, CEphI, a30Ta,
docdhopa, yrmepoma W KpeMHHUS) W WX  COCIMHEHHH  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOJHBIX COCTUHEHUN ).

[IprMeHeHne Ba)XHENIIMX HEMETAIUIOB U UX COCITMHEHUM.



Meramel. [lonoxenue meramwioB B Ilepuoguuecko cUCTeME XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mue duzndyeckue cBoiicTBa MeTauioB. CrjiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPHH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crnocoObl MOJyYeHUs MeTauioB. IIpuMeHeHne MeTallsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJIbI M3YyYE€HHUS BELIECTB W UX MPEBPAILICHUII:
M3yYeHHE KOJUICKIMH «MeTaibl M CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/7a4, HaONI0JICHUE W OIHCAHUE JIEMOHCTPAITMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOACHCTBUE TUIPOKCHUJIA aFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3anaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce€ WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHS U JKU3Hb

Ponp xuMum B oOecrieYeHUH 3KOJOTHYECKOM, YHEPTreTHUYECCKON W THIICBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAay4YHBIX METOJIaxX IO3HAHUs
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMIMX HAYYHBIX MOPUHIUIIAX TPOMBIILICHHOTO
MOJIYYCHUS BaXKHEUIIIMX BEIIECTB.

YesoBEeK B MHUPE BEIIECTB M MATEPUAJIOB: BAXXHEHIIHWE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTepualibl, KpacKH, CTEKJI0, KEepaMHKa,
MaTepuanbl IJs SJIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE U MUHEPAIbHBIE
yI00peHHUS.

XuMus W 340pPOBbE YEJIOBEKA: IMpaBHJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OS30MIaCHOTO MCITOIb30BaHUS MpPENapaToB OBITOBOM XHUMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpW  HM3yYeHUH OOmel u
HEOpPraHU4ecKorM XuMHM B 11 Kilacce oCyIeCTBIISIETCS Yyepe3 UCIOIb30BaHUE Kak
OOIMX eCTECTBCHHO-HAYYHBIX TOHATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHSA: HAay4dHBINH (pakT, THUIOTE3a, 3aKOH,
TEeOpWsl, aHalu3, CHUHTE3, KiIacCUUKaIuUs, TEPHOIUIHOCTD, HaOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MYECKUE BEIUYMHBI U €AUHHUIIBI UX
HU3MEPEHUs, CKOPOCTb.

buonorusi:  kneTrka, opraHu3M, SKOCHCTeMa, Ouwocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEepasibl, TOPHBIC MOPOJIBI, MMOJE3HBIC UCKOMAeMbIE, TOIIUBO,
pECypCHI.

TexHoynorus: XuMU4YecKasi MPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTEIIPHBIX MAaTEPUAJIOB, CEJIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIIECBAs
MPOMBINIJICHHOCTh,  (papmalrieBTHUecKass  IMPOMBIIUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHasOB,
AJIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUS HNPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

dI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
OOy4aroNIMMHUCSL TMPOTpaMM  CpellHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpe/IMETHBIM W IpeAMETHbIM). HayuyHo-meTonnyeckoil OCHOBOM Ui
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHUS MPOTPaMM CpPEIHEro OOIIETOo
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKType
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIHEro
o0111ero 0o0pa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TIpa)IaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJINYME MOTHUBALUH K 00YUEHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JTMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPHUCYLIMMH LIEJIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYpbl U CHOCOOHOCTU CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAlOTCA B
€IMHCTBE Y4YeOHOM W BOCHUTATENBHOM JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIECHHOCTSMH
U HIealaMd POCCUHCKOT0 TpakJAaHCKOro OOIecTBa, MPHUHATHIMH B OOIIECTBE
HOPMaMM Y TOpaBWIAMH  TOBEJEHHUS, CHOCOOCTBYIOUIUMHU  Ipoleccam
CaMONO3HAaHUS, CaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00y4aroIuXCsl.

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHHS MpeaMeTra «XUMHUS» OTPaXKaroT
c(OpPMHPOBAHHOCTh OMbITA I[MO3HABATEILHOM W NPAKTUYECKON JESITEIbHOCTU
oOy4Jaronuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM UYHUCIE B
YaCTH:

1) rpaIaHCKOT0 BOCITUTAHUSI:

OCO3HAHMS 00YYaIOLMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOPMax MW TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4E€OHBIX M IMO3HABATEJIbHBIX 3a/]a4, BBIIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YB@XEHHUS K TPOIIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKCHHUS HAYKH €CTh PE3YJIbTaT
JUINTEIbHBIX ~ HAOJNIOAEHUN, KPONMOTIUBBIX HKCHEPUMEHTAIbHBIX  IOMCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M MO3HABaTEIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanu3e MHPOpMalUU O MEPEJOBBIX JTOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TIOBEICHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHM 3THUX
MOCTYIIKOB;

4) popMupOBaHUSI KYJIBTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 3J0poBOro M 0Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBuiI 0€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJOBOU JEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPABWI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOro BOCIUTAHHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  Y4€OHO-HCCIEA0BATEIbCKOU
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUECKOW U JIPYTUX  BUJAX
NESTEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE€ Y4YacTUE€ B PEHICHUM MPaKTUYECKUX 3a7ad
COLIMAJIBHOM HaNpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);



HWHTEpeca K MPaKTUUEeCKOMY M3Y4YeHHUI0 Mpodeccuid pa3iuyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBOKECHUS K TPYIy, JIOASAM TpyAda M pe3ysibTaTaM TPYJIOBOU JEATEILHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHJIMUBHUAYAJIBHOM TPaCKTOPUH
oOpazoBaHus, Oyaymiedl mpodeccur W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMUMHUU, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0JI0rM4ecKOro BOCIIMTAHHUS:

AKOJIOTUYECKU 1€JIeCO00pPa3HOTr0 OTHOIICHHUS K TPUPOJIe, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MMOHMMAaHMS TJIO0AJBLHOTO XapakTepa SKOJIOTHYECKHX IMPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHMSI HEOOXOJIUMOCTH WCIIOJIL30BAHMS JOCTHIKCHUM XHMHHU  JJIS
pELICHUSI BOMPOCOB PAlMOHAIBHOTO MPHUPOIONIOIb30BAHMS;

AKTUBHOTO HENPHUATHS JOECUCTBUM, TMPUHOCIIIMX BPEI  OKPYKaKOIIEH
MPUPOJIHON CpeJie, YMEHHS IMPOTHO3WPOBATh HEOJArOMPHUATHBIE SKOJOTHYECCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJOTHUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OITbITa JESATCIIBHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEJILHOW, KOMMYHUKATHBHOW M COLHUAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HJICOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUM IEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYKaIoleM MHUpE KaK O €IMHCTBE MPUPOIBI M YeJOBEKa, B
MMO3HAHUU TIPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHH IIPoOJIeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH i1  COBPEMEHHOMU
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW pOJIA B
CO3JaHUU HOBOW 0a3bl MaTepuagbHON KYJIbTYpPbl, PEIICHUU TJIO0ATBHBIX MPoOIeM
YCTOMYHUBOTO PA3BUTHS UYEIIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOECIEYCHUH YCIOBUN
YCHEUIHOTO TpyAda W OKOJOTMYECKH KOMMPOPTHOM IKM3HU KaXJOTO 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIOHMMAaHUsS CYIIHOCTHU METOJIOB
MO3HAHUS, WCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIh30BaTh



noJiy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHHUS SBJIICHUM OKPYKAIOIIEro MUpA U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKJIIOUEHHUS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOIIUXCS JIaHHBIX C 1EJbI0 MOJYYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHYECKUE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpEca K NO3HAHUIO U UCCIIEI0BATEIbCKON AESTEITbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUA MO XHMHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B pa3iM4HbIX cepax mpodhecCHOHaIbHON
JESTEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJibTaThl OCBOCHUS Y4€OHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSt dbopmupoBaHus MHPOBO33PEHUSA oOy4Jaronmxcs
MEXKIMCIMIUITMHAPHBIE (MEXMIPEIMETHBIE) OOIEHAyYHbIE MOHSATHUSA, OTPakKAIOIINUE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHenuduKy METOJOB MO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPTUsl, SBJICHUE,
mpoliecc, CUcTeMa, Hay4dHbI (akT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleJOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIC NEHCTBUS (MTO3HABATEIbHbIE, KOMMYHUKATUBHbIC,

PETYJISITUBHEBIE), o0ecreynBaome dbopmupoBaHue (GyHKUIHMOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUU 00yYaroIXCs;
CIIOCOOHOCTh o0yyJaromuxcs UCIOJIb30BATh OCBOECHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC y4YCOHBIC
JIEUCTBYS B IO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISATUBHBIMU
JICUCTBHUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMHA
JNeHCTBUSIMU:

1) 6a30BbI€e JJOrHYeCKHe AeiiCTBUSA:

CaMOCTOSITeTbHO  (OpMynIMpoOBaTh U aKTyaJIu3WpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPEAEHATh LIENU JESITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH KX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIbHOCTU C ITOCTABJICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTHYECKOTO MBIIIICHUS —
BBIJICIIATh XapaKTEPHBIC MPU3HAKA TOHATHH M yCTAHABIMBATH MX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE TOHITHS NIl OOBSCHEHUS OTAENbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM JJs KJIacCU(PUKALMUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXKAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCyXKIeHUs (MHIYKTUBHBIC, EAyKTHUBHBEIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSA, UCTIOIb3YEMbIE B XUMHUH CHUMBOJUYCCKUC
(3HAKOBBIE) MOJIEITH, IPEOOPA30OBHIBATH MOJICIBHBIC TIPEICTABIICHUS — XUMUYCCKUAN
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmyla, ypaBHEHHE XHWMHYECKOU
peakiuu — TMPU PEIICHUH Y4YeOHBIX TMO3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJICJIbHBIC MIPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKHUX PEAKIIHN.

2) 06a30BbIe HCCIIE0BATEIbCKIE NeiiCTBUS:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHHUS BEMIECTB M XUMHUUYECKHX
PEAKLINI;

dbopMyIMpOBaThH MM U 33a41 UCCIEIOBAHUS, UCTIOJIB30BaTh TOCTABJICHHbBIC
U CaMOCTOSATEIHHO C(OpPMYyIHpPOBAaHHBIE BOIPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI U1 (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CaMOCTOATEIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 pe3ysbTaT, (OpMyIUpOBATH
000011IeHNs ¥ BBIBOJIBI OTHOCUTEIFHO JOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEOBATEIIbCKOM W TPOCKTHOU
NEATECILHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTCIHLHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTHUYSCKUX 3ajJad, MPUMEHEHUIO Ppa3IMYHBIX
METO/IOB ITO3HAHMSI.

3) pa6ora ¢ mHpopManHeii:

OPUEHTHUPOBATLCSA B PA3IUYHBIX HMCTOYHUKAX HHPoOpManuu (HAYIHO-
MOMyJIsIpHAsl JIUTeparypa XUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIE ITOCOOHS,
pecypebl HTepHeTa), aHaNM3UpoBaTh MHPOPMALIMIO PA3TMYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHbOpManHK, HEOOXOMUMOW [T BBIMOJTHEHUS YYEOHBIX  3amad
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OIbBIT HUCHOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaJbHYIO  (GOpMy  MpeACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONB30BaTh HAY4YHBIA S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
XUMUYECKON uHGpOpMalMeil: NpUMEHSATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W TPEOOpa3OBbIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBa
HaTJISITHOCTH.

OBjajieHue yHUBEPCATbHBIMUA KOMMYHUKATHBHBIMHM J1eCTBUSIMH:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KJaeMOW TEMBI B XO/€ AHAIOTa W/WIN
JTUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (HOPMYIHpOBaTh CBOM  MPEIOKCHHS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYNIaTh C TMpE3CHTAIMEH pe3ylbTaTOB IM03HABATEIBHON JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO I COBMECTHO CO CBEPCTHUKAMMU NP BBITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOoThI MO HUCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaan3alui y4eOHOro MpoekTa u (hopMyIHpoOBaTh BHIBOIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMYyTEM COTJIACOBAHMS TO3WILIUNA B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OBJajieHHe YHUBEPCAJTbHBIMHU PeryJsiTUBHBIMHY J€HCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
JeSITENIbHOCTh, OMpeenss e€ Ienu W 3a7add, KOHTPOJIMPOBAaTh W TIO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpeIaraéMblii aJIroput™M ACHCTBUN Npu
BBITIOJIHEHUM YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOUpaTh Haunbosee
3¢ eKTUBHBIN Ccroco0 MX penieHus ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUUA O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH NIE€ATEILHOCTH HA OCHOBE CaMOaHalln3a
Y CAaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

IIpenmeTHbie  pe3ynbTaThl OCBOCHHSI Kypca «OpraHuyeckas XHUMHS»
OTPaXKAIOT:

COPMUPOBAHHOCTh ~ MPEACTABIEHUH O XHUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, POJIM XHMHH B IIO3HAHUM SIBJICHUI



Opuposbl, B (HOPMHPOBAHUM MBILUIEHUS M KYyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHHUS MTPAKTUUYECKHUX 3a]1a4
U 9KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XHUMMYECKHUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIINE MOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XMMUYECKasl
CBSI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKelleT, (QYHKIMOHANbHAs TIpyMIa,
paguKall, U30MEpPHUsl, U30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIEBOIOPOJIHI,
KHUCJIOPOJ, U a30TCOAEpXKalue COCIUHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranndeckux BemecTB A. M. byTtiepoBa, 3aKOH COXpaHEHHs MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XWUMHUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXallue B OCHOBE INOHUMAaHUsA IPUYUHHOCTH U CUCTEMHOCTH XHMUYECKUX
ABJICHUM, (PAKTOJIOIMYECKHE CBEIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30M1aCHOM HCIIOJIb30BAHUN BAKHEWIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

c()OPMHPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHbIC NPHU3HAKH MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpALIEHHON)
dopMysl OpraHMYECKMX BEUIECTB M YPaBHEHUHW XUMHUYECKHX PEaKIIH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJ] OPraHUYECKHUX BEIIECTB JUIS WIUIIOCTpPALlUM UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUYEHHBIX
OpPraHMYEeCKUX BEUIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yriaeBOJOpPOAbI, KHCIOPOA U a30TCOAECpIKaIliue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAUHEHUS), JaBaTh MM HAa3BaHUS 110
cuctematudyeckoir HomeHknatype (IUPAC), a taxxke NpuUBOAUTH TpHUBHAIbHbBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, AaleTHIIEH,
ATWJICHTJIMKOJb, TIMLEPHUH, (EeHOJ, (OopMalblIeruj, aleTaableru, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KMCJI0Ta, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KUCJIOTA, TJIFOKO34,
bpyKkTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNsITh BHUABl XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPaTHbIE);



cOPMHPOBAHHOCTh YMEHUSI TPUMEHATHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux Bemiects A. M. BytiepoBa njis 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWJICH, MPOMWJICH, alleTHJICH,
Oyraguen-1,3, merunOyragueH-1,3, OEH30J7, METAaHOJ, ATAHOJ, STHJICHTJIMKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHas KHUCJOTHI, IJIIOKO3a,
Kpaxma, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WLTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMHM YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX DPEaKIHUil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOHOTO
Chlpbsd (HE(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPEepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

chOpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYMCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTA
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO W3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINN);

chOpMHPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3yEMbIX B XUMHH MPU W3YyUYECHHUH BELIECTB U
XUMUYECKUX SBICHHUM (HAOIIOCHNE, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS [JIi TPUHATUS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM,;

c(hOpMHPOBAHHOCTH YMEHUM COOJIIOIATH TTpaBUJjia MOJb30BAHUS XUMUYECKON
MOoCy/Iol U J1abOpaTOpHBIM O0OpYAOBaHMEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHU C HMHCTPYKIUSIMU MO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

chOpPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBIIONHITH XHUMHYECKUI
AKCHEPUMEHT (ITPEBPALCHUS] OPTaHUYECKUX BEILIECTB MPHU HArpPEBaHUU, MTOTYyUYCHHE
ATUJIEHA M M3Y4YEHHE €ro CBOMCTB, KAa4€CTBEHHBIC PEAKIMU OPraHUuYECKUX
BEILIECTB, JCHATypalus OCJIKOB NPU HArpeBaHWU, IIBETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBHUHM C TMpaBWJIAaMU TEXHUKH O€30MAaCHOCTH TIpH OOpaIleHuu C
BCIIECTBAMH M JTAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABISATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpeICcTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);



cOPMHPOBAHHOCTh ~ YMEHMH  COOJIOAATh  MpaBWiIa  HKOJOTHYECKU
1EJIeCO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIIX
COXpPAHEHHS CBOETO 3JI0POBBbSl M OKPY)KAIOILIEH NPHUPOIHON Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBUSI HA JKHMBBIE OPraHU3MBI ONpPENEIEHHBIX OPTraHMYECKUX
BeIIeCTB, MoHMMasi cMbich mokaszatens [1JIK, moscHsATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUS ¥ TPEJOTBPAICHHUSI WX BPETHOTO BO3JCHCTBHS HA OpPraHH3M
YeNI0BeKa,;

T 0OYYAIOUINXCSl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHHS BEIISCTB H
XUMUYECKHX SIBICHUI;

JUIs  CHembIX U cHaboBUAALNIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpalins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOImas u HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJIICHUI: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpA, POJM XHMUU B TIO3HAHWU SIBJICHUU
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATIBLHON TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MMPAKTHICCKHUX 3a7ad
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3/I0POBBIO U NPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AIICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUINUECKas pelIéTKa,
TUNBl  XUMHYECKHX  pPEaKIUi, pPacTBOP, JJEKTPOJUTHI, HEIIEKTPOJIHUTHI,
AJICKTPOJUTUYECKAST UCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHUYECKOM peaklnuM, XHMHYECKOE PAaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINME B OCHOBE MOHUMAHWS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (haKTOJIOTHYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUHM BaKHEHIITUX HEOPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHbIE MPU3HAKU IMOHITHM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIME MOHSITHUS MpPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHMHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cOoCTaBlI€HUs (OpMyJl BEIIECTB U  ypPaBHEHUHM XMMMUYECKHUX  PEaKIH,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YrJIEKHCIbIM ra3, aMMHak, rami€Has
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTENICHh OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMUECKas, BOAOPOHAs) B COCIUHEHUSX, TUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEILIECTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAIJIMYECKAsI), XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCIMHCHU;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBATh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB II0 HMX COCTaBYy K ONPENEIEHHOMY Kiaccy/Tpymie
COEIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbI, OKCUbI, OCHOBAHU,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IIEPUOIUYECKOrO 3aKoHa [,
N. MenneneeBa U J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMEHTOB |—4 mneprnonoB Ilepmoandeckor CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «9HEPreTUYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCIUHEHUU
o repuoaaM u rpynnam llepuonndeckoi cucTeMbl XUMUYECKUX A1eMeHTOB []. .
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHWMYECKUX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXKIY HEOPTraHWYECKUMHU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCHU(PUIMPOBATH XUMHUYECKHE PEaKLUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEAarupyrollMX BEUIECTB, TEIIOBOMY
ahdexTy peaknuyd, U3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, O0OpaTHMMOCTH
peaKkiMK, YYaCTHIO KaTaanu3aTropa);

C()OPMUPOBAHHOCTh YMEHMH COCTaBIISATH YPABHEHMsI pEaKUUil pa3iIMYHbIX
THUIIOB, TIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS peakuii HOHHOTO OOMEHa, yUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMU UAYT J0 KOHIIA;



chOpPMHPOBAHHOCTh YMEHUM TMPOBOJUTH PEAKIMH, MOATBEPKIAAOLIUE
KayeCTBEHHBIA COCTAaB pa3IMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIIECTB;

chOPMHPOBAHHOCTh YMEHHI  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKINUN MMOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIHi;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIuu OT Pa3INYHBIX (PAaKTOPOB; XapaKTep CMEIICHU XUMUUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aeicTBus (mpunnun Jle larense);

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE IPOILIECCHI,
JeKalie B OCHOBE MPOMBINIJICHHOTO TMOJMYyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUNA 00 OOIMX HAYYHBIX NPUHIUIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPON3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIUMCIEHUS C HCIOJIb30BAaHUEM
HOHSTUS «MaccoBasi JI0JIsl BEUIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUH Ta3oB
IpU XUMHUYECKUX PEaKIUAX, MAcChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MTpaBujia MOJIb30BAHUS XUMUYECKON
MOoCyIol U J1abOpaTOPHBIM O0OpPYJOBAaHHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCT, YMEHHUH ITUTAHHUPOBATH U  BBINONHIATH XHUMHYECKUI
IKCIIEPUMEHT (Pa3IoKEHHE TMEPOKCHIa BOAOPOJA B MPHUCYTCTBUH KaTalu3aTopa,
ONpe/eNieHue CpeAbl PAacTBOPOB BEIIECTB C IOMOIIBI0  YHHBEPCAIHHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKON pEaKInH,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiuu Ha cynbdar-, KapOooHaT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
Temam «Metamel» U «HemeTamner») B COOTBETCTBHHM C TMpaBUJIAMH TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIaDOPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX pEaKIHii W (OPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MaccOBOMU
KOMMYHUKaIu, IHTepHeT 1 ApyTuX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOONIOAaTh  MpaBWIa  DKOJOTHYECKH
1EJIeCO00pa3HOro0 TOBEACHUA B OBITY M TPYIOBOW JEATEIBHOCTH B LEJSIX
COXpPAHEHUsSI CBOETO 3J0POBbSI M OKPY)KAIOIIEH NPUPOJHOW Cpe/bl, OCO3HABATH
OTNACHOCTh BO3/ICUCTBUS HA KUBBIE OPraHW3MBbl ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbica mokazatens I[IJIK, mosicHIT, Ha mOpuMepax CrocoObl YMEHBIICHHUS W
MpEeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUL;

JUISL CJENBbIX W CIA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins njis 3anucu XuMAYeCKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBauu | KoandecTBo 4acoB DJIEKTPOHHbIE Cnucok UTOroBbIX MIAHUPYEMBbIX Cnoco0 OleHKH UTOTOBBIX
(]

e pa3esioB u KoHTpo Mpaktuuec  (uHdpoBbIe) pe3yJbTaTOB € YKa3aHHEM HX TUIAHUPYEMBIX Pe3yJIbTATOB
n/ Bceer dopmupoBanus

TeM JbHbIE Kue o0pa3oBaTe/ibH
I o

NPOrpaMMblI padoThI paboThI ble pecypchl
Pasjnen 1. Teopernueckue 0CHOBbI OPraHU4ecKO XUMUM

BJIAJICHUE CUCTEeMON | Y CTHBII orpoc,

11

[Ipenmer
OpraHUYEeCKON
xumun. Teopus
CTpOCHUS
OpPraHUYECKUX
coeMHEHUN A.
M. bytneposa

bubmnoreka
ILHOK
https://m.edsoo.r
u/7f41837c¢

XUMHAYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloine
MOHSTHS (XUMHUYECKUN DIIEMEHT,
aToM, OJJIEKTpOHHas 000JOYKa
aToMa, MOJIEKYJa, BaJleHTHOCTb,
JIEKTPOOTPUIIATENLHOCTb,

XUMHYECKas CBS3b, CTPYKTypHas
dbopmyna (pa3BépHyTas u
COKpali€HHas ), MOJib, MOJISIpPHASI
Mmacca, MOJIIPHBIN 00BEM,
YIIEPOAHBIN

(yHKIMOHANIbHAS

CKeJIeT,
rpymma,
panuKai, H30Mepus, H30MEpHI,
TOMOJIOTHYECKUIA psin,
YIIEBOJOPO/IBI,
KHCIIOPOA U  a30TcoAep Kalue
COCTMHCHUS,

TOMOJIOI'H,

MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC

COCJIMHEHUS); TEOPUU U 3aKOHBI

TCpMI/IHOJIOFI/I‘ICCKI/Iﬁ JUKTAHT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

(Teopust CTPOCHHS
OpraHnyeckux Beniects A. M.
BbytnepoBa, 3akoH coxpaHeHUs
MacChl BEIIECTB);
3aKOHOMEPHOCTH,

CUMBOJIMYECKUN SI3BIK  XUMUM;
MHPOBO33PEHUYECKUE 3HaHUS,
Jekaniye B OCHOBE MOHUMAaHUS
NPUYUHHOCTY U CUCTEMHOCTH
XUMHYECKUX SIBIICHUIA,
(akTonoruueckue CBeIEHUs O
CBOMCTBAax, COCTaBe, MOJy4YCHHUH
n 0e30MacHOM HCIOJIb30BaHUU
BOKHEHTITHX OpTraHUYECKUX
BEILIECTB B OBITY "
MPaKTUYECKOW  JIESTEITBbHOCTH

4eJioBeKa
Hroro no pazneny
Pazaen 2. YrieBoaopoasl
c(OpPMHPOBAHHOCTH yMeHui | Y CTHBIN o1poc,
yCTaHaBJIMBaTh TEPMHUHOJIOTMYECKUM TUKTAHT

2.1

[IpenenvHble
YIJIEBOJIOPOABI
— aJIKaHbl

bubmnoreka
LHOK
https://m.edsoo.r
u/7f41837c¢

MPUHAICKHOCTh  M3YyYEHHBIX
OpraHMYECKHUX BEUIECTB MO HX
COCTaBy U CTPOEHHUI0 K
onpeAenéHHOMY KJaccy/Tpymnmne
coeMHeHuil  (YrJIeBOJOPOJIBL,
KHCIIOpOZ U  a30TCOAEpKallue
COEIMHEHUS,
BBICOKOMOJIEKYJISIpHBIE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COCIMHEHUS ), JlaBaTh UM
Ha3BaHUS IO CUCTEMAaTHYCCKOM
nomenkiarype  (IUPAC), a
TaKk)Ke MPUBOJNUTH TPUBUATIHHBIC

2.2

Henpenensuble

YrJ€eBOOOPOABI:

AJIKCHBI,
aJIKaUCHBI,
AJIKAHBI

bubmnoreka
IHOK
https://m.edsoo.r
u/7f41837c

Ha3BaHUs OTJICTbHBIX
OpPraHUYeCKUX

c(hOpMUPOBAHHOCTH yMeHull | Y CTHBIN onpoc,
yCTaHaBJIUBATh TEPMHUHOJIOTHYECKHUM TUKTAHT

MPHUHAIJIC)KHOCTD HN3YUCHHBIX
OpraHN4Y€CKUX BCHICCTB IIO0 HX
COCTaBy ¥  CTPOGHHUIO K
OTIpeNIeIEHHOMY  KJIACCY/TpyIIIe
coeMHEeHUN  (YIrJIEBOJOPOIBI,
KHCIOPOA U a30TCOAEprKaliue
COCIMHEHUS,
BBICOKOMOJICKYJIAPHBIC
COETMHEHUS), JaBaTh UM
Ha3BaHUS II0 CUCTEMATUYECKOU
Homenkiarype (IUPAC), a
TAaKXXE MPUBOAUTE TPHUBHUAJIBHBIC
Ha3BaHUS OTIENBHBIX
OpPTaHMYECKUX BEIIECTB (ITUJICH,

TIPOTIMJIEH, alleTHJICH,
STHJICHTJIUKOJIb, TJIUIEPUH,
(enom, dbopmanpaerus,
alneTanbIeTu, MYypaBbHHAA

KHCJIOTA, YKCYCHas KHCIOTA,
OJICMHOBAs KHUCJIOTA,
CTeapuHOBasl KUCJIOTa, IIII0KO3a,
bpyKTO3a, Kpaxmal, HeJII03a



https://m.edsoo.ru/7f41837c
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2.3

ApomaTtuueckue
YIJIEBOJIOPOABI

bubnuoreka
HOK
https://m.edsoo.r
u/7f41837c

c(hOpMHUPOBAHHOCTh YMEHH

XapaKTepU30BaTh COCTaB,
CTpOCHHUE, buznveckue H
XUMHYCCKHE CBOMCTBA
THUITNYHBIX HpeI[CTaBHTeHeﬁ
pa3quHbe KJIaCCOB

OpPraHMYECKUX BEIIECTB (METaH,
9TaH, ITHJICH, TIPOTIHJICH,
alleTHIIEH, Oyranuen-1,3,
MeTunOyraaueH-1,3, OeH3o,
METaHOI, ATaHO,
STHJICHTIIMKOJIb, TJIALCPHH,
(enom, aleTalIbIET I,
MypaBbHHAS " yKCYyCHast
KHCJIOTBI, TJIIOKO3a, Kpaxmal,
HEJITI0NI03a, AMHHOYKCYCHas
KHCIIOTa), WJLTIOCTPUPOBATH
TeHETUYECKYI0  CBSI3b  MEXKAY
HUMH yYpaBHEHUSIMU
COOTBETCTBYIOIIUX XHUMHUYECKUX
peakuuii ¢  HCHOJIb30BAHHEM
CTPYKTYPHBIX bhopmy;
c(hOopMUPOBAHHOCTH YMEHUS
XapaKTepu30BaTh UCTOYHUKHU
YIJIEBOJIOPOIHOTO CBIPbsI
(HedTh, MpUPOIHBII Ta3, yrois),
Croco0bl MX TepepaboTKu U
MIPAKTUIECKOE MIpUMEHEHHE
MPOYKTOB TIepepabOTKH

YcTHBIN

OI1poc,

TCpMI/IHOHOFI/I‘ICCKI/Iﬁ JHUKTAHT

2.4

[Tpupoaneie

Bubmmoreka

c(hOpMHUPOBAHHOCTh YMEHHI

VerHbii

orpoc,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

VCTOYHUKHU HOK coOroaaTh npaBuja | TEPMUHOJIOTUYECKHI
YIJIE€BOIOPOOB https://m.edso0.r | SKoJIOTHYECKH 1IEIECOO00PA3HOTO | TUKTAHT, TECTUPOBAHUE
U UX u/7f41837c¢ MOBEICHUS B OBITY U TPYAOBOI
nepepaboTka NEeSATEIbHOCTH B HEesX
COXPAHEHHUS CBOETO 3J0pOBbSI U
OKpYXKarouen IIPUPOJTHOMN
Cpelbl, OCO3HaBAaTh OMNACHOCTh
BO3/ICICTBUS Ha KUBBIC
OpTraHU3MBI ornpeaenEéHHbIX
OpPraHUYeCcKUuX BEIIIECTB,
MOHUMAasi CMBICI  TOKa3aTess
ITIK, mosicHATP Ha mnpumepax
CHOCOObI YMEHbILIEHUS "
MPEAOTBPAIEHUS WX BPETHOTO
BO3JICUCTBUA Ha OpraHu3M
YeJioBeKa
Hroro no pazaeny 13
Paznen 3. Kuciiopoacoaep:xkaiiue opraHuueckue coeinHeHust
c(hOopMUPOBAHHOCTH yMeHuil | Pemenue MIPAKTUYECKUX
XapaKTepU30BaTh COCTaB, | 3ajJay, TECTUPOBAHHE, YCTHBII
CTpOEHHE, ¢duznueckue U | ompoc
Eu6miorexa XUMHUYECKHE CBoﬁCTBavl
TUTTUYHBIX MpeACTaBUTENEH
3.1 Cruptsl. denon 3 Hox pa3IUYHbIX KJIacCOB
https://m.edsoo.r
U/741837C OpPTraHWYECKUX BEIECTB (METaH,
JTaH, STHJIEH, MIPOTIHJICH,
areTuiIEH, Oyraauen-1,3,
MeTunoyTaanen-1,3, OeH30II,

MCTaHOII, 9TaHOJI,



https://m.edsoo.ru/7f41837c
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STHJIEHTIIUKOJIb, TIMLEPHH,
(eno, aleTaIbaer U,
MypaBbHHAS u YKCyCHast
KHCIIOTBI, TJIFOKO3a, KpaxMall,
LIEJIII0JI03A, AMUHOYKCYCHAs
KHUCJIOTA), WJUTIOCTPUPOBATH
TCHCTHUYECKYIO  CBSI3b MY
HAMH YpaBHEHUSIMU
COOTBETCTBYIOLINX XUMHYCCKHX
peakuuid ¢  HCIOJIb30BAHHEM

CTPYKTYPHBIX bopmy;
c(hOpPMHUPOBAHHOCTH YMCHHS
XapaKTEpHU30BaTh HWCTOYHUKHU
YTIICBOIOPOIHOTO CBIPbS

(HedTb, IPUPOIHBIN Ta3, yroip),
CHocoObl MX TMepepaboTKu U

MPaKTHYECKOE MIPUMEHEHUE
MIPOJTYKTOB nepepaboTKH;
c(hOpMUPOBAHHOCTh YMEHHH

MPOBOAUTh  BBIYUCICHUS  TIO
XUMHUYCCKUM YpPaBHCHUAM
(maccel, 00BEMa, KOJIHMYECTBA
HMCXOJHOTO  BEMECTBA WA

MIPOTyKTa peaknun o
WU3BECTHBIM  Macce, 00BEMY,
KOJIMYECTBY OJTHOTO u3
HCXOTHBIX BEIIIECTB WIH
MPOIYKTOB peakuun);
c(hOopMUPOBAHHOCTH YMEHUI

BJIAJETh CHUCTEMOW 3HaHWII 00




OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, HCHOJNb3YeMbIX B
XMMHUHM TPU HW3YYCHHWU BEIIECTB
u XUMHUYECKHX SIBJICHU
(mabmronieHme, U3MEpeHue,
9KCIIEPUMEHT, MOJIEIUPOBAHUE),

HCIOJb30BATh CUCTEMHBIC
XUMHYECKHE 3HAHUS TUTSE
MPUHSTHS perieHui B
KOHKPETHBIX KU3HEHHBIX
CUTYaIusx, CBSI3aHHBIX c

BCIICCTBAMU U UX NIPUMCHCHHUECM

3.2

Anbaernapl.
KapOoHnoBebie
KHMCIIOTBI.
CHoxHbIC

3¢upbI

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41837c¢

c(hOpMUPOBAHHOCTh YMEHHH
XapaKTepru30BaTh COCTaB,
CTPOEHUE, buznueckue u
XUMHUYECKHE CBOMCTBA
TUTTUIHBIX peJICTaBUTEIIeH
pa3TMYHBIX KJIACCOB

OpraHMYEeCcKUX BemiecTB (0eH3011,

METAHOII, 3TAHOIL,
STHJICHTJIUKOJIb, TJIUIEPUH,
dbenom, aleTaibIerus,
MypaBbUHas u YKCyCHasi

KHCJIOTBI, TJIIOKO34, Kpaxmall,

EeIUTION03a, aMHUHOYKCYCHasI
KHCIIOTa), WUTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b  MEXIY
HUMH YpPaBHEHUSIMH

COOTBCTCTBYIOIIUX XHUMHYCCKUX
peakuuii C  HCHOJb30BaHUEM

Pemienue HPAKTHYECKHX
3aja4, TECTUPOBAHUE, YCTHBIH
onpoc



https://m.edsoo.ru/7f41837c
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CTPYKTYPHBIX bopmy;
c(OpMUPOBAHHOCTD YMEHHUS
XapaKTepu3oBaTh  HUCTOYHUKH
YIIIEBOIOPOAHOTO CBIPBSI
(nedTh, MPUPOIHBII Ta3, yrojb),
Croco0bl MX TepepadoTKu U
MPaKTUYECKOE NPUMCHCHHUE
MPOYKTOB NEPepadoOTKH

3.3 YrneBoasl 3 2

bubmnoreka
ILHOK
https://m.edsoo.r
u/7f41837c

c(OpMUPOBAHHOCTH YMEHHUSI
XapaKTepu3oBaTh  HMCTOYHUKH
YTJIEBOJIOPOTHOTO CBIPbS
(aedTh, MIPUPOTHBIN Ta3, yroib),
Croco0Bl  HMX TepepadOTKu U
MPAKTUIECKOE pUMEHEeHHE
MIPOTYKTOB nepepaboTKH;
c(OpPMHPOBAHHOCTH YMEHUM’
MNPOBOJUTH  BBIYMCICHUSA IO
XMUMHYECKUM ypaBHEHUSIM
(maccel, 00BEMA, KOJIMYECTBA
WCXOJHOTO  BEIIeCTBA  WIIH
MPOAYKTA peaxImn o
M3BECTHBIM  Macce, 00BEMY,
KOJINYECTBY OJTHOTO u3
HCXO/HBIX BEIIIECTB W
MIPOAYKTOB PEAKIINH)

Pemienne HPAKTHYECKHX
3aja4, TECTUPOBAHUE, YCTHBIH
onpoc

Hroro mo paznemy 13

Paznen 4. A3oTcoaeprkainue Opranundeckue coeJuHeHust

41 AMUHBI. 3

Bubmmoreka

c(hOpMHUPOBAHHOCTh YMEHHI

Pemienue pacyeTHbIX 3amady,



https://m.edsoo.ru/7f41837c
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AMWHOKHUCIIOTEI
. beaxn

ILHOK
https://m.edsoo.r
u/7f41837c

IUIAHUPOBaTh M BBINOJIHATH
XUMHYECKHH 9KCIEPUMEHT
(mpeBpailileHuss ~ OPraHUYECKUX
BEIIECTB  IpH  HAarpeBaHUH,
MOJTyYeHHE ATUJICHA U U3y4YCHHE
€ro  CBOMCTB, KadeCTBCHHBIC
peakuuu OpPraHMYECKUX
BEIIECTB, JeHaTypanus OeIKoB
Py HArpeBaHUH,  I[BETHHIC
peakuuu OeIIKOB) B
COOTBETCTBUM C  MpaBHIAMU
TEXHUKA OE30MaCHOCTH  IIPH
oOpalieHuu ¢ BEHIECTBAMU H
1a00paTOPHBIM 000PYIOBAHUEM,
MIPEACTABIISTH pe3yIbTaThI
XUMHAYECKOTO JKCIEpPUMEHTa B
dbopme  3amucu  ypaBHEHHH
COOTBETCTBYIOLINX pEAKIMHA U
¢bopMynupoBaTh  BBIBOJBI  Ha
OCHOBE ITHX pe3yJbTaTOB

TECTUPOBAHUE, YCTHBIN OIIPOC

Hroro mo paznemy 3

Pazgen 5. BoicokoMoJieky/IsipHbIe COeIMHEHUS

IImacT™Maccrl.
51 Kayuayku. 2
BookHa

bubnmnorexa
HOK
https://m.edsoo.r
u/7f41837c¢

c(hOpMUPOBAHHOCTH yMEHUH
co0Ir01aTh npaBuiia
9KOJIOTHYECKHU 11€1eCO00pa3HOro
MOBEJICHUsI B OBITY U TPYIOBOU
JESTENIBHOCTH B LENIX
COXPAHEHMsI CBOETO 3/10pOBbS U
OKpYXKaroleun IIPUPOSHON

YcTHbIN o1poc,
TECTUPOBAHUE,
TEPMUHOJIOTUYECKUN TUKTAHT



https://m.edsoo.ru/7f41837c
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Cp€abl, OCO3HaBaThb OIIaCHOCTb

BOSHeﬁCTBHH Ha JKUBBIC
OpraHnu3Mbl OHpGI[CJ'IéHHLIX
OpPraHn4eCKux BCIICCTB,

MIOHUMAasl CMBICJI  I1OKa3aTess
ITIIK, mosicHATP Ha mnpumepax
CTIOCOOBI YMEHBIICHUS u
MPEAOTBPALLEHUS UX BPEIHOTO
BO3JICUCTBUSI ~ HA  OpPraHU3M
YenoBeKa; Uil 00ydaroIuxcsl ¢
OTrpaHUYEHHBIMU
BO3MOYHOCTSIMU 310POBBSL:
YMEHHE NpPUMEHATH 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX
MIO3HAHUSA BEILIECTB "
XUMHUYECKHX SIBICHUI

Hroro no pazaeny 2
OBIIEE

KOJIMYECTBO 34
YACOB I10

[TPOT'PAMME




11 KIIACC

Kosmn4yecTBO yacon DJIeKTPOHHbIE Cnucok utorospix | Cmnocod OLEHKH
Ne HaumeHnoBanue
(uudposbie) IIAHUPYEMBIX HUTOTOBBIX
n/ pa3jesioB U TeM | Bcer KoHTpOJILHBI IpakTnyecku
o0pa3oBaTejibHbIE pe3yJbTaToB ¢ | IUIAHUPYEeMBIX
1 NporpamMmMsl o e padoThl e padoThbI
pecypchbl yKa3aHueM HX | pe3yJbTAaTOB
¢popmupoBanus
Pa3nen 1. TeopeTnyeckne 0CHOBbI XUMHUH
c(OPMHPOBAHHOCT TepMUHOIOTUYECKH
b YMEHMM | ¥ JIUKTAHT, YCTHBIN
XapaKTepu30BaTh orpoc,
AJIEKTPOHHOE TECTUPOBAHUE
CTPOCHHE aTOMOB
XUMHYECKHX
3JIEMEHTOB 1-4
Crtpoenue
MEpPHOIOB
aTOMOB. .
o [Tepuoanueckoit
[Tepuoanueckuit
CUCTEMBI
3aKOH u bubmmoreka LHOK
XUMHYECKIX
11 [Mepnoanueckas 3 https://m.edsoo.ru/7f41837
snemenToB JI. W.
cucrema Cc
Menpeneena,
XUMHYECKHIX
UCIIOJIb3Ysl IOHATHUSA
anemeHToB [l D
«S-, -,
H. Menneneena
danexTpoHHBIE
opouTaTNY,
«QHEPTEeTUIECKUE
YPOBHI,
OOBSACHATH
3aKOHOMEPHOCTH

HU3MCHCHUA



https://m.edsoo.ru/7f41837c
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CBOMCTB
XUMHYECKHX
DJIEMEHTOB U MX
COCIUHEHMI o
nepuoam Hu
rpynmnam
[Tepuoaunueckoit
CHCTEMBI
XAMHUYECKUX
anementoB /. .

1.2

Crpoenue
BEIIECTBA.
Muoroobpasue
BEIIECTB

bubmmoreka LHOK
https://m.edsoo.ru/7f41837
C

Menpeneena;

cOpMUPOBAHHOCT TepmuHonornyecku
b YMEHHUH | W JOUKTAHT, YCTHBIN
UCIIOJIb30BaTh OIpoc,

XUMHYECKYIO TECTUPOBAaHUE
CUMBOJIUKY JUIst

COCTaBJICHUS

dhopmys BEmecTB 1
YpaBHEHHI
XUMHUYECKHUX
peakuui,
CUCTEMATUYECKYIO
HOMEHKJIATYpPy
(IUPAC) u
TPUBUATHHBIC
Ha3BaHMS
OTJIETBHBIX
HEOPraHMYECKHUX
BEIIECTB (yrapHbIi
ra3,  yrJeKUCIbIA



https://m.edsoo.ru/7f41837c
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ras, aMMHaK,
rameéHas H3BECTbh,
HeraméHas

N3BECTh, NHUTHEBAs
cola, IUPUT H
Apyrue

c(OpMHPOBAHHOCT TepMHUHOIOTUYECKH
b YMEHMUSl | W JIUKTaHT, YCTHBIH
KJlaccu(UIUpoBaTh |  OIPOC,
XHUMHUYECKHUE TECTUPOBAaHUE
peakunu no | Pemienue
Pa3IUYHBIM NPaKTUYECKHX 3324
npu3HaKaM (4uciy
u COCTaBYy
bubnuoreka [HOK | pearupyrommx
XHUMHUYECKUE
1.3 6 1 https://m.edsoo.ru/7f41837 BEILIECTB,
peaxiuu
C TCINIOBOMY

3pdeKTy peaxuuu,
U3MEHEHHIO
CTEIICHEN
OKHCIICHUS
HJIEMEHTOB,
00paTUMOCTH
peaxkuuu, y4acTHIO
KaTajau3aropa

Hroro mo paznery 13

Paznen 2. Heoprannueckasi XuMusi

2.1 Meransl 6 buGmmoreka [HOK | cdopmupoBaHHOCT TepMUHOIOrMYECKU



https://m.edsoo.ru/7f41837c
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2.2

Hemertayibl

https://m.edsoo.ru/7f41837 b yMEHHsI | W JMKTaHT, YCTHBIA
[¢ KJIacCU(pUIUPOBATH | OIPOC,
XMUMHUYECKHUE TECTUPOBAHUE
peaxuuu o | IIpakruueckue
Pa3IUUHBIM paboThI
IpU3HAKaM (4HCITy
u COCTaBYy
pearupyromumx
BEILIECTB,
TEIUIOBOMY
apdexTy peaxuuu,
MN3MEHEHHIO
CTEICHEN
OKHCIIEHUS
3JIEMEHTOB,
00paTUMOCTH
peaxkuuu, y4acTHIO
KaTajau3aropa
c(hOpMHUPOBAHHOCT TepMuHoNOrMUECKU
b YMEHMUS | ¥ JHUKTaHT, YCTHBIU
KJIaCCU(UITUPOBATh | OIpPOC,
XMUMHUYECKHE TECTUPOBAaHUE
Eu6miorexa 10K peakuuu no | IIpaktuueckue
Pa3ITUYHBIM paboThI

https://m.edsoo.ru/7f41837
o

MpU3HAKaM (YUCTy
" COCTaBy
pearupyroImx
BEILIECTB,
TEIIOBOMY
ahdexTy peakmu,
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M3MEHEHHUIO
CTeIIeHEeH
OKHCJICHUS
3JICMEHTOB,
00paTuMoCTH
peaKIuu, y4acTHIO

Karaiau3aTopa
c(OpMHPOBAHHOCT TepMuHOIIOTUYECKH
b YMEHMH | ¥ JMKTaHT, YCTHBIN
BBISIBJISTh or1poc,
XapakTepHbIE TECTUPOBAHUE
Chsan MPU3HAKY MOHATUH, | [lpakTHueckue
HEOPraHU4eCKU bubnuoreka HOK YCTAHABIMBATE  HX | paGoTsI
23 | x no2 https://m.edso0.ru/7f41837 | oo oce:
HCIOJIb30BATh
OpPraHUYECKUX [
COOTBETCTBYIOIIHE
BEIIECTB
TTOHSITHS npu
ONHMCaHUU
HEOPraHUYECKHUX
BEUIECTB U  HUX
[IPEBPALLEHUI
Hroro no pazgeny 17
Pa3nen 3. XumMus u )KM3Hb
c(OpMHPOBAHHOCT TepMUHOIOrHYECKU
buGmuoteka HOK | b YMEHUW | W JIHMKTAaHT, YCTHBIM
3.1 XUMHSA U KU3HD 4 https://m.edsoo.ru/7f41837 COOJIIOIaTh or1poc,
C IpaBuJIa TECTUPOBAHUE
9KOJIOTHUYECKH [IpakTnueckue
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1eJ1eco00pa3zHoro
MOBEJCHHUS B OBITY
u TPYAOBOU
JIeSITEIIbBHOCTH B
LEeJSIX COXpaHEHUS
CBOETO 3/I0POBBS U
OKpYy>Karomieu
MPUPOAHON Ccpepl,
0CO3HaBaTh
OITaCHOCTb
BO3JICUCTBUA Ha
KHUBBIC OpPTaHU3MBI
ONPEAECIEHHBIX
BEILIECTB, MOHUMAs
CMBICIT TTOKa3aTems
[TJIK, mosicHATh Ha
puMepax CrocoObl
YMEHBIICHHUS u
MPEIOTBPALIICHUS
175 BPEIHOTO
BO3IEHCTBUS Ha
OpraHU3M YeJOBeKa

paboThI

Hroro no pazueny 4
OBILIEE

KOJIMYECTBO 34
YACOB 110

[NPOIT'PAMME




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosaunyectBo yacos DJIeKTPOHHBIE
Ne uudposbie
Tema ypoka Kourpoabnbie | IlpakTnyeckue p
n/n Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
[Ipenmer opraHnyeckoi XUMHUH, €€ bubnnorexa [HOK
1 BO3HHMKHOBEHUE, Pa3BUTHE 1 https://m.edsoo.ru/7f41837c
3HAYEHUE
Teopust cTpoeHUsT OPraHUYECKUX bubnnoreka [JOK
2 coenuHenuit A. M. byrieposa, eé 1 https://m.edsoo.ru/7f41837c
OCHOBHBI€ ITOJIOXKEHUS
[TpencraBnenue o knaccupuKauu bubnmnoreka [JOK
OpPraHUYeCKUX BEIICCTB. https://m.edsoo.ru/7f41837c
3 Homenknarypa (cuctemaTtuueckas) u 1
TPUBHUAJIbHBIE HA3BAHUS
OpraHMYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHHE, 1 bubmuorexa LIOK
FOMOOTHYECKHIi PAIT https://m.edsoo.ru/7f41837¢
5 MeraH u 3TaH — NpocTenIne 1 bubmnorexa LIOK
MPECTABUTENH ATKAHOB https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 bubmmorexa LIOK
CBONCTBA https://m.edsoo.ru/7f41837c
7 OTWIIEH U IPONUIIEH — MPOCTeHIIne 1 bubmuorexa LIOK
[PEICTABUTENH AKEHOB https://m.edsoo.ru/7f41837c
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[IpakTuueckas padbora Ne 1.

bu6mmoreka [IOK

8 «[TomyueHue 3TUIEHA U H3YYEHHUE €TO https://m.edsoo.ru/7f41837¢
CBOMCTBY»

Aunkanuensl. byranuen-1,3 u bu6mmoreka [IOK

9 metunoyraauen-1,3. [lonyuenue https://m.edsoo.ru/7f41837c
CHUHTETUYECKOr0 KayuyKa U pe3UHbI
AJIKWHBI: COCTaB U 0COOCHHOCTH bu6mmoreka [IOK

10 CTPOCHUS, TOMOJIOTHYECKUH PSI. https://m.edsoo.ru/7f41837¢
AueruieH — npocTerumi
NPECTaBUTEIb AJIKHHOB

1 Bbruucnenus no ypaBHeHUIO Egsgz(r:zzascg?fﬂﬂl%k
XUMHUYECKON peaKkiuu S '

12 ApeHbl: 0eH30J1 U TOTYOJI. E’E@HOTGM HOK
TOKCHIHOCTD APEHOB ps://m.edso0.ru/7f41837c
I'eneTnyeckas CBs3b YIJIEBOJIOPOIOB, bubnuoreka [IOK

13 NPUHAISKANINX K Pa3THYHBIM https://m.edsoo.ru/7f41837c
KJaccam
IIpupoaHbIE HCTOYHUKH bubnuoreka [IOK

1 YTJIEBOAOPOAOB: IPUPOAHBIH ra3 u https://m.edsoo.ru/7f41837c
HOIYyTHBIE He(TAHBIE ra3bl, HEPTh U
MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOUHUKHU bubnuoreka [IOK

15 YIJIEBOIOPOIOB: MPUPOIHBIN Ta3 U https://m.edsoo.ru/7f41837c
MOMYyTHBIE HE(PTSHBIE ra3bl, HEPTH U
HPOAYKTHI €€ niepepaboTKu

16 KoHTponbHas paboTa 110 paszeny bubmnorexa LIOK

«YTIneBogopoas»

https://m.edsoo.ru/7f41837¢
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HpeI[eJIBHBIG OAHOATOMHBIC CIIMPTHI:

bu6mmoreka [IOK

17 :
MeTaHoJ U 3TaHoj. BogopoaHas cBs3b https://m.edsoo.ru/741837c

18 MHOroaroMHbI€ CIIUPTHI: brbmorexa [IOK
STHIICHTIHKOMb U ITHIEPHH https://m.edsoo.ru/7f41837c
@DeHOII: CTPOCHUE MOJIEKYJIbI, bubnnorexka [HOK

19 (Gu3ryecKre U XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/7f41837c
IPUMEHEHHE

20 Anpaeruznl: popmanpaerua u bubinorexa LIOK
aneTanbIeru. ALeTon https://m.edsoo.ru/7f41837c
OJIHOOCHOBHBIE MPECIIbHBIC bu6mmoreka [IOK

21 KapOOHOBBIC KUCJIOThI: MypaBbHHAS U https://m.edsoo.ru/7f41837c
YKCYyCHast
[TpakTnyeckas padora Ne 2. bubnnoreka [JOK

22 «CBoiicTBa pacTBOpa yKCyCHOU https://m.edsoo.ru/7f41837c
KHCIIOTBI»
CreapuHOBast M OJICMHOBASI KUCIIOTHI, bu6mmoreka [JOK

23 KaK MPEJICTABUTENH BBICITHX https://m.edsoo.ru/7f41837c
KapOOHOBBIX KUCIIOT

24 Mpl1a KaK COJIM BBICHTNX KapOOHOBBIX Bubamorexa [IOK
KHCJIOT, HX MOIOIee IeficTBre https://m.edsoo.ru/7f41837c
CrnosxHble 2UPHI KaK TPOU3BOIHBIE bubnmoreka [JOK

25 KapOOHOBBIX KUCIOT. ['uapou3 https://m.edsoo.ru/7f41837c
CJIOKHBIX 3()HpOB

26 Kupsl: ruaponus, npuMeHEeHHE, bubnorexa LIOK

Ouostornueckasi pojb )KHPOB

https://m.edsoo.ru/7f41837c
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YTneBobl: COCTaB, KIacCUpHUKaLus.

bu6mmoreka [IOK

27 Baxkneiirme npeacTaBuTeNu: 1 https://m.edsoo.ru/7f41837c
III0K03a, PYKTO3a, caxapo3a

28 pavat it HeMON0%a Kk 1 ﬁ?fﬁﬁ?éii%?mman
MPUPOJIHBIC TTOJIUMEPHI SEAALE :
KoHnTponbHas padora no pazueny bubnuoreka [IOK

29 «Kucnopoacoaepkariue 1 https://m.edsoo.ru/7f41837c
OpPraHHYECKUE COCTUHCHUS/
Bcepoccuiickast mpoBepouHas padoTa
OOGm1as xapakTepucTuKa bubnnoreka [JOK

30 a30TCOEPIKAIINX OPraHHYCCKUX 1 https://m.edsoo.ru/7f41837c
coenuHeHUH / Beepoccuiickas
nmpoBepoyHas pabota

bu6mmoreka [JOK

31 AMMHBL: METUJIAMHWH ¥ aHUJIMH 1 https://m.edso00.ru/7f41837¢
AMUHOKHCIIOTHI Kak aM(pOTepHbIe bubnuoreka [IOK
OpPraHUYeCKUEe COSTUHEHHUS, UX https://m.edsoo.ru/7f41837c

32 Ouosornueckoe 3HaueHue. [lentup. 1
benku kak mpupoaHbIe
BBICOKOMOJIEKYIISIPHBIE COSTMHEHHUS
OCHOBHBIC TTOHATHS XUMHH Brbmorexa LIOK

33 BBICOKOMOJICKYJISIPHBIX COCTUHCHUI 1 https://m.eds00.ru/7f41837c
OCHOBHBIE METO/IbI CHHTE3a bubmuorexa [JOK

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHHH. 1 https://m.edsoo.ru/7f41837c
[Imact™Macchl, Kaydyku, BOJIOKHA
OBILIEE KOJIMYECTBO HACOB 1O 34

[TPOIT'PAMME
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11 KIIACC

KounvecTBO 4acos JIeKTPOHHbIE
Ne nudposbie
. Tema ypoxa Beero Konrtpoabubie | IlpakTuyeckue By p—
padoTbI padoTbI pecypesr

1 XUMHUYECKUH AJIEMEHT. ATOM. 1 BH6H_HOTeKa LOK
DHEKTPOHHAs KOHDUTYPAIHS ATOMOB https://m.edsoo.ru/7f41837c
[Tepuonnueckuii 3aK0H U bubnunoreka LIOK
[Teproandeckas ciCTeMa XUMUYECKUX https://m.edsoo.ru/7f41837c

2 anemenToB J[. . MenneneeBa, ux 1
CBSI3b C COBPEMEHHOW TEOpUEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB bubnuotexa [JOK
XUMHYECKHX DJIEMEHTOB H UX https://m.edsoo0.ru/7f41837¢

3 COCTMHEHUH 110 TPYIIIIaM U TICPUOJIaM. 1
3HaueHue MePUOINIECKOr0 3aKOHA U
CHUCTEMBI XUMUYECKUX d1eMeHToB J1. 1.
MenpeneeBa B pa3BUTUU HAYKU
Ctpoenue BenecTBa. XuMu4decKkas bubnuotexa [JOK

4 CBSI3b, €€ BUJBI; MEXaHU3MBbI 1 https://m.edsoo.ru/7f41837c
00pa3oBaHMs KOBAJIEHTHOU CBSI3H.
Bonoponnas cBsizb
BaneHntHOCTSD. but6mmoreka [IOK

5 DIeKTpoOTpUIIATETbHOCTD. CTENEHD 1 https://m.edsoo.ru/7f41837c
OKHCJIeHHS. BerrecTBa MOJICKYIISIPHOTO
¥ HEMOJICKYJISIPHOTO CTPOCHUS
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IIonsatue o AUCTICPCHBIX CUCTEMAX.

bub6nmoreka [IOK

6 VcTHHHBIE U KOJUTOMIHBIE PACTBOPBI. https://m.edsoo.ru/7f41837c
MaccoBas 05151 BelIecTBa B pacTBOpe
Knaccudukanus 1 HoMeHKIIaTypa bubmuorexa [IOK
y HCOPraHUYECKUX COECTUHEHUI. https://m.edsoo.ru/7f41837c
['eHeTnyeckas cBsi3b HEOPraHUUYECKUX
BEIIIECTB, PA3JINYHBIX KIJIACCOB
Kiaccudukanust XaMU9IeCKIX peakinii bubnnorexa [JOK
B HEOPraHMUYECKON U OPraHUYeCKOM https://m.edsoo.ru/7f41837c
3 XUMHHU. 3aKOH COXPAHEHUS MaCChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
MpEeBpaIeHHs] DHEPTUU TIPU
XUMHYECKHX PEaAKIUIX
9 CxopocTh peakuun. OOpaTuMbie BH6H_HOTeKa HOK
peaxiiuH. XUMHUeCKoe PABHOBECHE https://m.edsoo.ru/7f41837c
[Ipaktuueckas padora Ne 1. «Bnustaue bubmuoreka [IOK
10 Pa3IUYHBIX ()aKTOPOB HAa CKOPOCTH https://m.edsoo.ru/7f41837c
XUMHYECKON PEAKIIUN»
DNEKTPOIUTHYECKAsT JUCCOLUALM. bubmuoreka [IOK
[ToHsiTHE O BOJOPOHOM TTOKA3aTENEe https://m.edsoo.ru/7f41837c
11 (pH) pactBopa. Peakiiuu HOHHOTO
obmena. ['uaponan3 opraHuyecKux u
HEOPTraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bu6muoreka [JOK
12 peakiun. [ToHsTHE 00 BIIEKTpONH3E https://m.edsoo.ru/7f41837c
pacIiaBOB U pacTBOPOB COJIEH
13 KoHTponbHas paboTa 1o pasaery bubmuoteka [IOK

((TeOpeTquCKHe OCHOBBI XUMUUN»
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https://m.edsoo0.ru/7f41837¢c

MeTtaibl, MX MOJIOKEHNE B
IIepronnueckoit cUCTEME XUMUYECKUX
snemenToB /I. 1. MenpeneeBa u

bub6nmoreka IIOK
https://m.edsoo.ru/7f41837c¢

14

0COOEHHOCTH CTPOCHHS AaTOMOB.

OO6mmue ¢puznueckre CBOMCTBa

METaJUIOB

CIu1aBbel METAJLJIOB. bubnunoreka LIOK

15 DJIEKTPOXUMHUECKUH Psijl HATIPSDKECHUH https://m.edsoo.ru/7f41837c
METaJUIOB
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX bubnuoreka [{OK

16 METaJUIOB (HATPUH, Kaauii, KaJbIni, https://m.edsoo.ru/7f41837¢c
MarHui, aTFOMUHUN ) U KX COCTMHEHUM

17 XUMHYECKHE C\IJBOI\/'ICTBa XpoMa, MEIN U ﬁggglzxzzziorf/?fﬂ%k
UX COCIUHCHUM L :

18 XHUMHYECKUE CB()vﬁCTBa IIMHKa, XKee3a ﬁ;§;2:222£?57f41837c
U UX COCIUHECHUM S :
[Tpaktrdeckas padota Ne 2. "Pemenne bu6muoreka [JOK

19 IKCIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/7f41837c
«MeTtamas»"

Hewmerannesl, ux nonoxeHue B bubnunorexa LIOK

20 [Teproauveckoii cucTeMe XUMHYECKUX https://m.edsoo.ru/7f41837c
anemenToB 1. . MenpneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
dusnvecKkue CBONCTBA HEMETAIIJIOB. bubnuoteka [JOK

21 AJIOTpOINS HEMETAIIOB (Ha IPHUMEpe https://m.edsoo.ru/7f41837c

KHCTIOpoJia, cephl, (hocdopa u
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yriaepoaa)

XHUMHYECKHE CBOICTBA rajJOr¢HOB,

bubnunoreka LIOK

22 .

CepBI  HX COETHHEHHIL https://m.edsoo.ru/7f41837c

23 XuMHYecKue CBOKCTBa a30Ta, hochopa Bubmiorexa LIOK
11X COeAUHEHHI https://m.edsoo.ru/7f41837c

Y XuMudecKkre CBOHCTRA yTiieposa, bubnnorexa [JOK
KPEMHHS H HX COIHHCHHI https://m.edsoo.ru/7f41837c

o5 [IprMeHeHne BaXKHENIINX HEMETAIIIOB bubmorexa LIOK
N ——— https://m.edsoo.ru/7f41837c
O06001IeHNEe ¥ CUCTEMAaTU3aIIHSI 3SHAHU I bubnuorexa [IOK

2 no teme «HemeTamnby. Beraucinenus https://m.edsoo.ru/7f41837c
M0 YPaBHCHUSIM XUMHUYECKHUX PEAKIIHA
U TEPMOXUMHUYECKHE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemenue bubmuoreka [IOK

27 IKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMe https://m.edsoo.ru/7f41837c
"HemeTanmsl"»

28 KoHTposbHast paboTa mo TemMam bubmorexa LIOK
«MeTanmeny 1 «HeMeTamibn https://m.edsoo.ru/7f41837c
Heoprannueckue u oprannueckue bubmmnorexa [JOK

29 kucinoTsl. Heopranuueckue u https://m.edsoo.ru/7f41837c
OpraHNYECKHUEe OCHOBAHUS
AmMoTepHbIe HEOPTaHUYECKUE U bubmmnorexa [JOK

30 OpraHHYECKHUEe COCTUHEHUS. https://m.edsoo.ru/7f41837c

I'enetnueckas cBs3b HCOPraHN4YCCKUX
" OpraHU4YCCKUX BCHICCTB
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Ponp xumum B obecnieuecHuH bub6nmoreka [IOK

31 9KOJIOTHYECKOH, SHEPreTUIECKON 1 1 https://m.edsoo.ru/7f41837c
MUIICBON 0€30I1aCHOCTH, PA3BUTHH
MEIALAHBI
[IpencraBnenus 06 0OIIUX HAYYHBIX bub6nmoreka [IOK

32 NPUHIUIIAX POMBIILIEHHOTO 1 https://m.edsoo.ru/7f41837c
MOJTyYCHUST BAKHEHIIIUX BEIIECTB

33 YenoBek B MUPE BEILIECTB U 1 Bubmorexa LIOK
MaTepHATOB https://m.edsoo.ru/7f41837c

bubnuoreka [{OK

34 XHMHSL U 310POBbE YCIIOBEKA 1 https://m.edso0.ru/7f41837c¢

OBIIEE KOJIMYECTBO HACOB I1O 34

[TPOIT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpPeIHEro 0011ero 06pa3oBaHus

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI opraHqucxoﬁ XHUMHNHN

11

ChopMHUpPOBAaHHOCTh MPEIACTABICHUH O XHMHYECKOM COCTaBJIAIOIICH
€CTeCTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMHUHU B IO3HAHUU SIBJICHUUN
IpUpoAbl, B (OPMHUPOBAHMM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOUMOM IS PEIICHUs MPAKTUIECKIX
3a/1a4 ¥ 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 370POBbIO U
MIPUPOIHOM cpee

1.2

Bnagenue cucremMol < XMMHUYECKMX ~ 3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIararoIue TTOHSTHS (Monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHUILIATEIIBHOCTh, CTENIEHb OKHCICHMS, XUMHYECKasl CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIA 00BEM, YITIEpOIHBINA CKeNeT, (yHKIMOHATbHAS
TpyIIa, paadkall, U30MEpHsi, U30MEPbl, TOMOJOTHYECKUN Psiji, TOMOJOTH,
YTII€BOJOPOABI, KUCIOPOI- U a30TCOAECPIKAINE COCTUHEHMS], OMOIOTHYECKU
aKTUBHBIC BelIecTBa (YIJIEBOJBI, JKHUPbI, O€IKH), MOHOMEp, IMOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYIJISIPHBIE COEAMHEHUS ); TEOPUU U 3aKOHBI
(Teopust XUMHYECKOTO CTPOCHHsI opraHndeckux BemecTs A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (DaKTOIOTHUYECKUe
CBEICHMSI O CBOICTBAX, COCTaBe, MOJYUYEHUU U OE30MMaCHOM HCIIOJIb30BaHUU
BOXHEHIINX HEOPraHMYEeCKMX U OPraHMYeCKHX BEIIECTB B OBITY U
MPAKTUUECKON JESTETHHOCTH YeJIOBEKa

13

ChopmupoBaHHOCTh YMEHHI BBISIBIATH XapaKTepHbIE MPU3HAKH TOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOLNE MTOHATHUS
IpU OINKHCAaHUU COCTABA, CTPOEHUS W TMPEBPALLCHUNA OPraHUYECKUX
COEIMHEHUN

14

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIIB30BaTh XMMUYECKYI0 CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIEHHOM)
(dopMysa OpraHMYECKHMX BEUIECTB W YPABHEHMH XHUMMYECKHX pPEaKLUH,
M3rOTABJIMBATH MOJIEIU MOJIEKYJl OPraHUUECKUX BEIIECTB JUIsl MILTFOCTPALU
UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS

15

ChopMUpOBaHHOCTh YMEHHUI yCTaHABIUBATh MPUHAIICIKHOCT M3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBY MU CTPOCHHIO K ONPEICIEHHOMY
kimaccy  (rpymme)  coenuHeHHWi  (YIJIGBOAOPOMABI,  KHUCIOPON U
a30TCOJIEPIKAIIUE COCTUHCHHS, BLICOKOMOJICKYJIIPHBIC COCTUHCHHUS ), TaBaTh
WM Ha3BaHUs 1o cuctemarndeckoit Homenkiatype (IUPAC)

15

ChopMupoBaHHOCTE yMEHHUS OMNPENEISITh BUIBl XUMHUYECKOW CBSI3M B




OpPraHMYECKUX COEAMHEHUAX (OJAMHAPHBIE U KPATHBIC)

1.6

ChopMupoBaHHOCTh YMEHHSI MPUMEHSTH: MOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A.M. BbytiepoBa nnsi o0bsCHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS; 3aKOH COXPAHEHHSI MacChl
BEIIECTB

VYrieBonopozsl. Kucnopoacoaepikaiiye U a30TCOACpIKAIIEe OPraHNueCKHIe
coeiMHeHUs. BRICOKOMOJIEKYJISIpHBIC COSAMHEHUS

2.1

ChopMHUpOBAaHHOCTh  YMEHUH  NPUBOAWTHL  TPUBHAJIbHBIC  Ha3BaHUSA
OTJICIBHBIX OPraHMYECKUX BEIIECTB (ITWUJICH, TPONMIICH, alleTHIICH,
STWICHIJIUKOb, T[IHIEpUH, (eHon, Qopmanmpaerun, ameranbAeru,
MypaBbHHAS KUCIIOTA, YKCYCHAsI KUCJIOTA, OJICMHOBAsI KMCIIOTA, CTCApUHOBAs
KHUCJIOTA, TII0K03a, GPYKTO3a, Kpaxmall, IIeJUII0JI03a, TIIUIIHH)

2.2

ChopmupoBaHHOCTH  yMEHHUH  XapaKTepU30BaTh COCTaB, CTPOCHUE,
(¢U3MYecKue W XMMHYECKHE CBOMCTBA THUNWYHBIX TPEICTaBUTENCH
pa3IMYHBIX KJIACCOB OpPraHWYECKHMX BEIIECTB (METaH, 5TaH, JSTHJICH,
MIPOMUJICH, alleTuiieH, Oyraauen-1,3, metunOyraaueH-1,3, 6eH3071, METaHOM,
3TaHOJ, 3TUJICHTJIMKOIb, TTUIEPUH, (DEHOJ, aneTalbIerusl, MypaBbuHas U
YKCYCHasi KHUCJIOTBI, TJIOKO3a, Kpaxmas, IeJUI003a, aMUHOYKCYCHas
KHCIIOTA)

2.3

C(i)OpMI/IpOBaHHOCTL YMCHU UWIIKOCTPHUPOBATH TCHECTUUCCKYIO CBA3b MCIKIAY
TUIIUYHBIMU MIPEACTABUTCIISIMU PA3JIMIHBIX KJIIACCOB OPTaHUYCCKUX BCHICCTB
YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (pOpMYIT

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKH
YTIEBOJIOPOAHOTO ChIpbsi (He(Th, MPUPOIHBINA Ta3, Yroyib), CIOCOOBI HUX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHE TPOAYKTOB MIepepadoTKU

XUMHUS U KU3HL. PacuéTnl

3.1

CpopMHUpPOBAaHHOCT, YMEHUM BIAJETh CHCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAy4YHOrO0 IO3HAHUSA, HMCIOJb3YEMbIX B XUMHHM TPU H3YYCHUU
BEILIECTB U XUMHUYECKHUX SBJICHHUI (HaO0/IeHnEe, N3MEPEHHE, SKCIIEPUMEHT,
MOJICIMPOBAHNE), HCIIOJNB30BaTh CHCTEMHBIC XHWMHWUYECKHE 3HAHWS JJIA
MPUHATUSA PEIICHU B KOHKPETHBIX JKU3HECHHBIX CHUTYAIMSX, CBSI3aHHBIX C
BEIIECTBAMH M UX IPUMEHEHUEM

3.2

ChopMHUpOBaHHOCT, ~ yMEHUW  coONIOAaTh  TpaBWja  TMOJH30BAHUSA
XUMHYECKOH TIOCYION M J1a00paTOpHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUIIa
06paHIeHI/I$I C BCIICCTBAMHM B COOTBCTCTBHM C HHCTPYKIHUAMHU 110
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB

3.3

CchopMupoBaHHOCTb YMEHHMM IJIAHUPOBATh W BBIMOJHATE XUMHUYECKHUM
SKCHEPUMEHT (TPEBpAIICHUs] OPraHUYECKUX BEIIECTB IPH HarpeBaHMH,
MIOJIy4YEHUE HTUJICHA W HU3YYCHHE €ro CBOWCTB, KAYECTBEHHBIC DPEAKLUU
OpPraHUYECKUX BEIECTB, JCHATypalys OENKOB NpH HAarpeBaHHH, I[BETHHIC
peakiuu OeKOB) B COOTBETCTBHHU C PABUIAMU TEXHUKU 0€30MaCHOCTHU TPU




oOpamieHMH ¢  BewmlecTBaMH U JabOpaTOpHBIM  000pYyIOBaHUEM;
MPECTABIATh PE3yIbTaThl XHUMUYECKOTO SKCIEpUMEHTa B (opme 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX pEaKIUid W (OPMYIHPOBATH BBIBOJABI Ha
OCHOBE 3THX PE3YJIbTaTOB

3.4

ChopMupoOBaHHOCTh YMEHUH NPOBOAMTH BBIYUCICHHUS IO XHUMHYECKHM
ypaBHEHHSM (Macchl, 00BEMA, KOJMYECTBA MCXOJHOTO BEIECTBA HIIU
MPOAYKTa PEaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJIHMUYECTBY OJHOTO W3
HCXOHBIX BEIIECTB WM MPOAYKTOB PEaKIUu)

35

ChopMHPOBAaHHOCTE yYMEHHMH KPUTHUYECKH aHAIM3HPOBATh XUMHYECKYIO
nHPOpPMAIINIO, TTOTYyYaeMyI0 M3 Pa3HbIX MCTOYHHKOB (CPEICTBa MAacCOBOM
uHpopmanuu, cetb IHTEpHET U qpyrue)

3.6

ChopmupoBaHHOCTE ~ yMEHUN  CcOONIOAATh  MpaBWiIa  AKOJOTMYECKU
1enecoo0pa3Horo MoBeAeHUsI B OBITY M TPYIOBOM NEATEIHLHOCTH B LIEJSX
COXpAaHEHHsT CBOEr0 3J0pOBbs M OKpYXKalolled MPUPOJHOM Cpelbl,
OCO3HAaBaTh ONACHOCTb BO3JCUCTBUS HA JKMBBIE OPraHU3MbI OIPENEIEHHBIX
OpraHWYECKUX BEIIeCTB, MOHMMAas cmbica mokazarens [IJIK (mpenensHO
JOMYCTUMOM  KOHLIEHTpAalUM), MOSICHATb Ha IpUMEpax  CIOCOObI
YMEHBUICHUSI U MPEJOTBPALIECHUS WX BPEIHOIO BO3JEHCTBHS HA OPraHU3M
YeJI0BEKa

11 KJIACC

Kon
NPoBePsEeMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro 001Iero 00pa3oBaHusA

1

TeopeTnyeckue OCHOBBI XUMUU

11

Brnanenne cucremMoil XMMHYECKHMX 3HAHWUW, KOTOpas BKIIKOYAET:
OCHOBOTIOJNIATAIONINE  TIOHATUS  (XUMUYECKHH  DJIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN AaTOMOB,
HWOH, MOJIEKYJIa, BAJICHTHOCTb, DJIEKTPOOTPUIIATEIHLHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasl CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAITHMYECKass pEmETKa, TUIMBI XUMHYECKHX peakiun
(OKMCIHUTENbHO-BOCCTAHOBUTENIbHBIE, 9K30- U  3HJAOTEPMHUYECKHUE,
peakuu MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTHYECKAS  JUCCOIMAIUS, OKHCIHUTENb, BOCCTAHOBUTEIb,
CKOpPOCTb XMMHUYECKON peaklMH, XMMHUYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHsl SIEKTPOJIUTUUECKOU auccouumanuu, llepuogmueckuit
3akoH JI.M1. MenneneeBa, 3aK0H COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH,

CHMBOJIMYSCKUH SI3BIK XHNMUH, (baKTOJ'IOFI/I‘IeCKI/IC CBCACHHUA O CBOﬁCTBaX,




COCTaBEC, TIIOJYYCHHU U 0e30MmacHOM HCITONL30BAaHUM  Ba)KHEHUIINX
HCOPTaHU4YCCKUX BCHICCTB B 6BITy )51 HpaKTquCKOﬁ JACATCIIbHOCTU

YCJIOBCKa

1.2

ChopMupoBaHHOCTh YMEHUH BBIABIATH XapakTepHbIC TNPHU3HAKU U
B3aMMOCBA3b M3YYCHHBIX IIOHSATHM, IPHUMEHATH COOTBETCTBYIOLIUE
NOHATHA IPU ONMCAHMHM CTPOCHMS M CBOMCTB HEOPraHMYECKHX
BEILIECTB M MX IPEBpAIICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HAHUU c MOHATUSAMHU u IIPEACTaBICHUSMHU OPYTHUX

CCTCCTBCHHOHAYYHLIX IMPEIMETOB

13

BJIaIICHI/Ie OCHOBHBIMHM MCTOAAMHU HAYYHOI'O IIO3HAHUA BCLICCTB U
XAMUYECKHX  SIBIICHUM (H8.6J'IIOI[6HI/IC, HU3MCPCHHUEC, OKCIICPUMCHT,

MO/JICIIUPOBAHUE)

14

CdopMupoBaHHOCTh YMEHMH OMNPENENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
CcOCTaBa, BHUJ  XUMHUYECKOM  CBA3M  (KOBAJICHTHAs,  HOHHAsi,
MeTaJuIMYecKasi, BOJIOPOJIHAS) B COCIMHECHHAX, TUIl KPUCTAIUIMYECKON
pEeIIETKY KOHKPETHOTO BellecTBa (aToOMHAas, MOJICKYJsIpHAas, MOHHAs,

MeTaJTTHIecKast )

15

CdopMupoBaHHOCTh YMEHUN OINpEAENATh XapakTep Cpeibl B BOAHBIX

pacTBOpax HEOPTraHNICCKUX COeIMHEHUI

1.6

ChopMupOBaHHOCT ~ YMEHMS  KJIACCU(HUIMPOBATH  XMMHUYECKHE
peaKuy Mo pa3IuyHbIM IpHU3HAKaM (YHUCIY U COCTaBy pearupyromux
BEIIECTB, TEMIOBOMY J(QEeKTy peakiuHd, HW3MEHEHHMIO CTeleHen
OKHCIICHMsI ~ DJIEMEHTOB,  OOpaTMMOCTHM  peaKkluH,  Yy4acTHIO

KaTajanu3aTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTaBIIATh YpaBHEHHUS  peakUuil
pPa3IMYHBIX THUIOB, IOJHBIE W COKpAIlEHHBIC YpPAaBHEHUS pEaKUuil
MOHHOTO 0OMEHA, YUUTBIBAsl YCIOBHSI, IPU KOTOPBIX 3TH PEaKIUH HIyT

J0 KOHIIa

1.8

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ MNpOBOAWUTL PCAKIUH, MOATBCPKIAAIOIMINC
KauyeCTBCHHBIN COCTaB Pa3INIHBIX HCOPTaHNYICCKUX BCIICCTB,
pacno3HaBaTb OIIBITHBIM HYTCM HWOHBI, NPUCYTCTBYIOIIUC B BOIAHBIX

pacTBOpax HEOPTAaHUYECKUX BEIIECTB

1.9

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ PAaCKpbIBATh CYHIHOCTL OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIBbHBIX peaKuHﬁ MoCpeaACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OaaHca 3TUX PeaKInui

1.10

CdopMupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTHU




XMUMUYECKOH peakiy OT pa3iInyHbIX (PaKTOPOB

111

ChopMupoBaHHOCT, ~ YMEHUH  OOBSCHATH  XapakTep  CMEUICHHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHUMOCTH OT BHEIIIHETO BO3JCUCTBUS

(mpunun Jle HlaTense)

OO01mas u HeopraHuvecKasi XUMHS

2.1

CdopMupoBaHHOCTh yYMEHHW pPAaCKpbIBaTh cMBICH [lepuoamueckoro
3aKoHa J.N. Menneneena u JIEMOHCTPUPOBATH €ro

CHUCTEMATH3UPYIOIIYI0,  OOBSCHUTEIBHYI0O M  MPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTh YMEHUI XapaKTEPU30BaATh IJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucTteMbl xuMmuyeckux siemeHToB [[.M. MeHneneeBa, ucnonb3ys
MOHATUS  «S-, P-, O-3JEKTpOHHBIC OPOUTATN», «IHEPreTUYCCKHE
YpPOBHH»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUU M0 MEPUOJaM U TpyIIaM

[Tepuoauueckoii cucteMbl xumuueckux 3yemeHToB /.M. MenaeneeBa

2.3

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XHUMUYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPXKJIATh  CYIIECTBOBAHWE  TEHETHYECKOW  CBS3H  MEXKIY
HEOPTraHWYECKUMH  BEIIECTBAMH  C  IOMOINBIO  YpaBHEHUH

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopmMupoBaHHOCTh ~ YMEHUH  YCTaHaBIMBaTh  INPUHAMIEKHOCTH
HEOPraHMYECKUX BELIECTB IO MX COCTaBY K ONPEIEIEHHOMY Kiaccy
(rpynmne) coenuHeHU# (IIPOCThIE BEIIECTBA — METAJIbl U HEMETAJLIbI,

OKCHbI, OCHOBAaHUS, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHHI HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY
JUIs  cocTaBlieHHsT (OpMyJ BEUIECTB M ypPaBHEHMH XHUMHUYECKUX
peakuuii, cucreMarndeckyro HomeHkiarypy (IUPAC) u TpuBuanbHble
Ha3BaHMS OTJENbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
VIJIEKUCIbIA a3, aMMHUak, raméHas H3BECTb, HeraméHas H3BeCTb,

MATHEBAS COJA, TUPHUT U JPYTHE)

2.6

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILIECTB PA3INYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBSA3M  MEXAY
HEOPraHMYeCKMMHU  BEIIeCTBAaMU € TOMOIIBIO  YpaBHEHUI

COOTBETCTBYIOIIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHHH TJIAHUPOBATH U BBIMOIHITh XUMHYCCKHIA




AKCIEPUMEHT (pa3lio’KeHUEe TMEepOKCHAa BOAOpPOJa B MPHUCYTCTBUU
KaTajau3aTopa, OINpPENEICHUE CPEAbl PACTBOPOB BEILIECTB C ITOMOLIBIO
YHHUBEPCAIbHOIO WHAMKATOPA, BIMSHUE pPAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHMUYECKOM peaKIHH, peaklud HOHHOro OOMeHa,
Ka4yeCTBEHHBIE PEaKLUU Ha cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHMS, PEUIEHHE SKCIIEPUMEHTAJbHBIX 3ajad II0 TeMam
«Metamnb» u «HemeTanabsl») B COOTBETCTBUU C MPaBUIAMU TEXHUKHU
Oe3omacHOCTH TpU OOpalleHHMH C BellecTBaMH U J1abOpaTOpHBIM
00opynoOBaHuEM; IPEJCTaBIISITh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peaKuHﬁ n (1)OpMy.]'II/IpOB8.TI> BBIBOJZIbI HA OCHOBC 3THX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTH YMEHUH COONIOAATh MpaBWiIa TOJB30BaHUS
XUMHUYECKON TOCyIoil W 1abopaTopHBIM OOOpYyIOBaHHEM, a TaKkKe
npaBuja oOpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIITIOJIHCHUIO HaGOpaTOpHLIX XHUMHNYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHMH  XapakTepu30BaTh  XHMHUYECKHE
IPOLIECCHI, JEKAIIUE B OCHOBE IPOMBIIIJICHHOIO MOJIY4YE€HUSI CEpHOU
KHCJIOTHI, aMMHaKa, a TaKkke CHOPMHPOBAHHOCTH IMPEICTABICHHUNA 00
Oo0ImMX HAY4YHbIX TMPUHOMIAX U  OKOJOTMYECKUX  MpobieMax

XUMHUYECKOTO IMPOU3BOACTBA

XUMHS U KU3Hb. PacuéTrnl

31

ChopMHpPOBaHHOCTh TPENICTABICHUNM O XWMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJM XHUMHH B TO3HAHUU
SABIIEHUW TIPUPONBI, B (POPMHUPOBAHWUU MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOAMMOM Jis
pelleHrs MPAKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAaHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM Cpesie

3.2

CdopmrpoBaHHOCTh YMEHUI KPUTHYECKU aHaJIN3UPOBATh
XMUMUYECKYI0 HH(pOpMAIHIO, TOJIY4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB

(cpencTBa MacCOBOM KOMMYHUKAIUH, C€Th VIHTEpHET U apyrue)

3.3

ChopMHpPOBAaHHOCT, YMEHUW COONIOAATh TIPaBUJIA DKOJIOTHYECKU
1es1eco00pa3Horo MoBeleHUs] B OBITY U TPYAOBOH JEATENILHOCTH B
LEIAX COXPAaHEHHsS] CBOErO 3/I0POBbS M OKPYKAKOUIEH NPUPOIHOU

cpempl

3.4

Oco3HaBaTh  OMAacCHOCTb  BO3ACHCTBUSA HA JKUBBIE  OpPraHU3MBI
OnpeIeEHHBIX BEIEeCTB, MOHUMas cMbica nmokazarens [1JIK, nosicHatsb

Ha IpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAILEHHUS UX BPEIHOTO




BO3I[€I>'ICTBPI$I Ha OpraHu3M YCJIOBCKaA

3.5

CdopmupoBanHOCTh yMEHUHI IIPOBOAMTD BBIUNCIICHUS c
HCIIOJIb30BAaHUEM TOHSTHS «MAaccoBasl JOJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHUHM Ta30B MPU XUMHYECKUX PEAKIUSAX, MaccChl
BEIIECTBA MJIM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiId 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
Ter1oBoro 3¢ dexra peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsSI MacChl

BCIIECTB, IIPEBPAIICHNA U COXPAHCHUS SOHCPTIUU




ITPOBEPAEMBIE DJIEMEHTBI COAEP) KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI Opl"&HH‘ICCKOfI XHUMHNH

11

IIpenmer opraHnyecKoil XUMUHK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIy4YEHUH HOBBIX BEUIECTB U MATEPHANIOB. Teopus CTPOCHUSI OPraHUYECKUX

coenunennit A.M. byriepoBa, €€ OCHOBHbBIE MTOJIOKEHUS

12

CrpykTypHble (GOPMYIBI OPraHUYECKUX BEmIECTB. [ OMOJIOTHS, H30MEpHSL.
XVMHYECKasi CBA3b B OPTaHUYECKUX COCAMHEHHAX — OJMHAPHBIC U KpaTHbBIE

CBA3U. Hpe,Z[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(i)I/IKaHI/II/I OpPraHn4YCCKHX BCIICCTB

13

Homenknatypa ~ opraHm4eckux  COCIMHEHUN  (cucTeMaTHYecKas) |
TPUBUAIIbHBIE HA3BaHUS BAXKHEUILINX MPEICTABUTENEH KIIaCCOB OPTaHUYECKUX

BCIICCTB

Yri1eBoaopobl

2.1

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJOTMYECKHH psan. MeraH u 3TaH —
IpocTelIIne MPeJCTaBUTENIN ANKaHOB: (PU3UYECKHE U XMMHUYECKHE CBOICTBa
(peakMM 3aMeIleHUs] U TOPEHUs), HAXOXAECHUE B IPUPOJE, NOIY4YEeHUE U

IMPUMCHCHHC

2.2

AJTIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUIN psAf. DTUJIIEH U MPONUIEH —
IpocCTeillie NMpeACTaBUTENN AJIKEHOB: (PU3MYECKHEe U XMMHUUYECKHUE CBOMCTBA
(peakuuy THUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THJApATAllUM, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), IMOJIYYCHHEC U IPUMCHCHUEC

2.3

Ankanuensl: Oyraamen-1,3 w mermnOyraawen-1,3: cTpoeHHe, BaKHEHIIHE
XUMHYECKHUE CBOMCTBA (peaxrust MOJTMMEPH3AIIHH). [lonyuenue

CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psijl. ALeTHUIICH
— MPOCTEHIINI TpPeACTaBUTENb AlKUHOB: COCTaB, CTpOoeHHE, U3MUYECKUE U
XUMHYECKHE CBOWCTBa  (peakuMu THUIPUPOBAHHS, TaJOTEHUPOBAHUS,

TUApaTalu, TOPeHUsl), OJIyUeHHE U TIPUMEHEHNE

2.5

Apensl. beHson: cocra, crpoeHue, GU3NYECKME U XHUMHUYECKHE CBOWCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NYECKUEe U XUMUYECKHE CBOMCTBA (peakiuu
TaJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJyYCHUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YIJI€BOAOPOJAMH, IPUHAMIEKAIIMMHU K

Ppa3JIMYHbIM KJIaCCaM

2.6

[IpupoaHble HCTOYHMKH YTI€BOAOPOAOB. IIpuUpoaHBI ra3 W NOMyTHBIE




HedTsHbIe ra3el. HedTh u €€ npouncxoxaenue. CriocoOsl nepepadoTku HEPTH:
IIEPETOHKA, KPEKUHI (TEPMHUYECKHM, KaTaduTHYeCKuil), mupoaus. IIpoaykTsl
nepepaboTku HepTH, UX NPUMEHEHHE B MPOMBIIUICHHOCTM U B OBITY.

KamMeHHbIil yroib U NpOayKTHI €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHn4eckue coeIMHEHNs

3.1

IIpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHON: CTPOECHHUE,
du3nUYeCKue W XMMHYECKHUE CBOWCTBA (pEaklMU C aKTUBHBIMU METaJlIaMH,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), MPUMEHEHHE. BOJOpOoJHbIE CBSI3U MEXKAY
MOJIEKYJIaMH CIIUPTOB. JleiiCTBUE MeTaHoIa U 3TaHOJIa HAa OPIaHU3M 4YEJIOBEKa.
MHOroaroMHbpl€  CHOUPTBL. OTWIEHIJMKOAb U  TJULEPUH: CTPOCHHUE,
du3nYecKne W XUMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICIIOYHBIMHU
MeTaJIaMH, Ka4YeCTBEHHAsl PeaKkliisi HA MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha

OpraHu3M 4CJI0BCKaA. HpI/IMeHeHI/Ie NIMOCPHHA U STUIICHTJIMKOJIA

3.2

denou: CTPOCHUEC  MOIJICKYIJIbI, (bI/ISI/I‘ICCKI/Ie U XUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [lpumenenue penomna

3.3

Anpaeruapl W KeToHbl.  Dopmanbaeruj, — anetaibJCTHA:  CTPOCHHE,
¢uznueckue W XUMHYECKHE  CBOMCTBAa  (peakuMd  OKUCICHUS U

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC pCaKIII/H/I), MOJIY4YCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE Npe/iebHbIe KAPOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHEe U XMMUYECKHE CBOICTBA (CBOICTBa, 00LIMeE
JUI KJjlacca KUCIOT, peakuus 3TepuUKaluu), MOJyueHHEe U IpUMEHEHHE.
CreapyHOBass M OJEUMHOBAas KUCJIOTBl Kak MPEACTABUTEIN  BBICIINUX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIEE JIENCTBUE

3.5

Cnoxnble 2(QHUpPbl KaKk TPOU3BOJHBICE KAapOOHOBBIX KHUCIOT. [ 'maponm3
cnoxHbix  3¢upoB. Kupbel. Tuaponus xupoB. I[IpuMeHeHHEe KHUPOB.

buonornyeckas pospb KupoB

3.6

VYrneBoapl:  cocTaB, KkiaccupuKanusg ~— yriIeBoAoB  (MOHO-, JAH- U
noyiMcaxapujiel). [7Ooko3a — TPOCTEHIIMA MOHOCaXxapu: OCOOEHHOCTH
CTPOCHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUUYECKHE CBOMCTBA (B3aMMOJICHCTBUE
¢ ruapokcuaoM wmenu(Il), oxucieHHe aMMHAaYHBIM PACTBOPOM OKCHJA
cepebpa(l), BocctaHOBIIEHHE, OPOKEHHE TIIOKO3bI), HAXOXKACHUE B MIPHUPO/IL,
npuMeHeHue, Ouosornyeckas poib. dorocuHTe3. DpyKTO3a KaK H30OMEP
rmoko3bl. Kpaxman u mesmtonosa Kak HpUpoJiHble moiauMepbl. CTpoeHue
KpaxMmaja M LeJUTo03bl. Pu3nveckue M XMMHUYECKHME CBOMCTBAa Kpaxmala

(FI/IIlpOJ'II/B, KauCeCTBCHHAA pCaKlus C I/IOIIOM)

A30Tcoz[ep>1<a1uﬂe OpTraHU4YCCKUC COCANHCHUA

4.1

AMUHOKHUCIOTHI Kak aMQOTEpHbIE OpraHnyeckre coeruHenus. Guznyeckue u

XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMeEpe TIUIUHA). bruomornyeckoe




3HAYCHHUEC aMHWHOKHMCIIOT. HGHTI/II[BI

4.2

benkn kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS U TPETHYHAsl CTPYKTypa OeiaKoB. XHMHUYECKHE CBOWCTBA OEIKOB:

TUApOJIn3, ACHATYypalld, KAHCCTBCHHBIC PCAKIINU Ha Oenku

BricokoMonekysipHble COEIUHEHUS

5.1

OCHOBHBIC TIOHSTHUS XHMHUHU BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/’IZ MOHOMCP,
MoJIMMEp, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMEPHU3alIH, CpE€aHsAA
MOJICKYJIdpHass Macca. OcHOBHEIC MCTObl CHHTC3a BBICOKOMOJICKYJIAPHBIX

COC,I[I/IHCHI/II\/'I — [MOJIMMEPHU3alHA U ITOJUKOHACHCAIUA

5.2

:‘)KCHepI/IMCHTaHBHBIe MCTOAbI HM3YUCHHA BCIICCTB MU HUX HpCBpaHlCHHfIZ
O3HAaKOMJICHUE C 06p33HaMI/I INPUPOAHBIX MW HCKYCCTBECHHBIX BOJIOKOH,

m1acTMacc, kayuykos. [lonydeHre CHHTETHUECKOro KayuyKa U pe3UHbI

11 KIIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COEePKAHUS

1

TeOpeTI/IquKHe OCHOBBI XMMHUH

11

XuMuyeckuil snemMeHT. AToM. Sapo aTtoma, M30TOMBI. DIEKTPOHHAs 000JIO0YKa.
DHepreTHyeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOWTaNH, S-, P-, O-3JI€MEHTHI.
Oco0eHHOCTH pachpeeNieHus JIEKTPOHOB MO OpOHUTANsIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DINEKTPOHHAS KOH(PUTYpaIUs aTOMOB

1.2

Ilepnoanueckuii 3akoH u Ilepronnueckas cucrema XUMHUYECKUX dieMeHToB JI.1.
MenpneneeBa. CBsi3p INEpUOAMYECKOrO0 3akoHa U Ilepumonnueckoil CUCTEMBI
xuMuyeckux snemeHToB J[.MI. MeHneneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKUX OJJIEMEHTOB U
00pa3yeMbIX WMH TPOCTBHIX W CIOXKHBIX BEHIECTB IO TPYINaM M TEPHOIaM.
3HaveHHe NMePUOANIECKOr0 3aKOHA B Pa3BUTUU HAYKU

13

Crpoenue BemiecTBa. XUMUYECKasi CBI3b. Buabl XMMHUYeCKOH CBA3M (KOBaJEHTHAas
HEMoJIsSIpHasl U TOJIsSIpHasi, UOHHAs, MeTajuindeckas). MoHbI: KaTHOHBI U AHHOHBI.
MexaHu3mbl 00pa30BaHUSl KOBAJEHTHOM XWUMHUYECKOW CBA3M (OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIH). BoopoaHast cBsi3b

14

BanentHocTs. 3HeKTp00TpI/ILIaTC.HBHOCTB. CreleHb OKUCICHUS

15

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUA. 3aK0H MOCTOSHCTBA
COCTaBa BelllecTBa. THIIBI KpUCTAININICCKUX peIlIéTOK. 3aBHCHMOCTh CBOMCTBA
B€IICCTB OT THIIA KpHCT&J’IJ’IH‘-IGCKOfI peHIéTKI/I. IlousTue o JUCIICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJIOUIHBIC PacTBOPBLI. MaccoBas 10J1s BEIeCTBa B pacTBOpPC

1.6

KJIaCCI/I(bI/IKaI_[I/IH HCOPTaHNUYCCKUX COCIMHEHMH. HOMCHKHaTypa HCOPTaHNYCCKUX
BCIICCTB

1.7

Xumunueckas peakuus. Kiaccupukanns XuMHUeCKUX peaklvii B HEOpraHMYecKoi
Y OPraHMYECKON XMMHHU. 3aKOH COXPAaHEHUSI MacChl BELLIECTB, 3aKOH COXPaHEHMS U




MPEBPAIICHUA SHCPTHUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CxopocTb peakiuy, e€ 3aBUCHMOCTb OT pa3IU4HbIX (PaKTOpoB

1.9

OOparumble peakuuu. Xumuueckoe paBHOBecue. DakTopbl, BIUSIOIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTpoauTryueckas auccoruanys. CuibHble M cialbbie aekTposinthl. Cpena
BOJIHBIX PAaCTBOPOB BEIECTB: KUCIIasl, HEUTpaJIbHAs, MIEIOYHAs. Peakiuu HOHHOTO
oOMmeHa

111

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€aKkunun

Heoprannueckas xumus

2.1

Hewmerannsl. Ilonoxxenue HemeramwioB B I[lepuoauueckoil cucTeMe XMMHUYECKUX
anementoB J[.M. MenzneneeBa m OCOOEHHOCTH CTpPOEHHsS aToMoB. DHU3MYECKUe
CBOMCTBA HEMETAJIOB. AJIJIOTPONMS HEMETAIUIOB (HA IPUMEpPE KUCIOPOAa, CEpbl,

docdopa u yriepoaa)

2.2

XUMHUYECKUE CBOWCTBA BAKHEHIIMX HEMETAIOB (TaJIOTCHOB, CEpbI, a30Ta,
dochopa, yrmepoga M KpeMHHA) M HMX  COEIMHEHUH  (OKCHIOB,
KHCJIOPOJICO/ICPKAIIMX ~ KHUCIIOT, BOJOPOJIHBIX  coeauHeHuil). [IpumeHnenue
BR)KHEHIINX HEMETAJUIOB U MX COCIIUHCHUI

2.3

Metannel. Ilonoxenune wetamnoB B Ilepuogudeckoil cucteMe XUMHYECKUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue Qusuveckue cBoiicTBa MetauioB. CIUtaBbl METaJIOB.
DIIEKTPOXUMUYECKUI PsI/I HAIIPSKEHUN METAJUIOB

2.4

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAIUIOB (HATPUM, Kadui, KJIbIMI, MarHui,
ATIOMUHMMA, ITUHK, XPOM, JKEJIe30, Melb) M UX coeauHeHHi. OOIme CrocoOsb
MoJTy4eHHs1 MeTajuioB. [IpuMenenre MeTauioB B ObITY U TEXHUKE

2.5

I'eneTnyeckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAJICKAINIUX K PA3JIMYHBIM
KjaccaM

XUMHS U KU3Hb

3.1

Ponp xumum B 00€CHEUEHHHM SKOJOTHYECKOW, DHEPreTUYECKON M IMHIIEBON
0€30MacHOCTH, Pa3BUTUU MEIUIMHBI. [IOHSATHE O HAYYHBIX METOJAX IMMO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIUi

3.2

[IpencraBiaenuss 06 OOMIMX HAYYHBIX TMPHUHIUIIAX TMPOMBIILIIEHHOTO TMOTYYeHUs
BOKHEHMIIMX BemecTB. YenoBeKk B MHUPE BEHIECTB M MATEPHAJIOB: Ba)KHEUIIME
CTPOMTEIbHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTE€pUAJIbl, KpPACKH, CTEKIIO,
KepamMuKa, MaTepuajibl [JIsi SJECKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHE U
MUHEpaJIbHbIE yI00pEHUS

3.3

XuMHUSI W 3I0pPOBbE YEJIOBEKA: IpaBWia HCIOJb30BAHMS  JIEKQPCTBEHHBIX
MpenapaToB, paBuiia 0€30MaCHOTO UCIOIBF30BaHUS MPENapaToB OLITOBON XUMHUU B
OBCEIHEBHOMN XU3HHU
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