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HOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1O XUMUUM Ha YpOBHE CpeAaHero olmiero oopa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHOM MPOrPaMMBI CPEIHEro o0Iero o0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanvy, peaqu3yIOMIUX OCHOBHBbIE OOpa3oBaTelbHBIE MPOTpaMMBbl, U
OCHOBHBIX ToNOKeHH «Ctparerun pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuoj 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOTpaMMbl MO XUMHH, K OMPEIEICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHSA 00YyJarOUIUXCsl CPeICTBAMU
yaeOHoro npeamMera « Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIH
koHuentyanbHble 1mojoxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTAaTOB OOyUYeHHST U TpeOOBaHMN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHU3allK, SBISETCS HEOTHEMJIEMOM dYacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM HTAllOM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEW, MNPUCYIINX
LEJIOCTHOW CHCTEME XHMHUYECKOTO 00pa3oBaHus. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYPhI
YEJIOBEeKa, a TaKXKe HSKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M MpUPOJHON cpeae. Peamusyercs xumudeckoe 00pa3oBaHHE
oOyyJaromuxcsi Ha YPOBHE CPEAHEro o0I1iero oo0pa3oBaHus CpeACTBAMU y4eOHOTO
npeaMera «XHUMHs», COJIEpKAHUE U TIOCTPOEHHE KOTOPOrO OIPENEIIEHbl B
mporpaMme MO0 XHMHUHM C YYETOM ChenupuKd HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTepUaIbHOM >KHU3HU OOILIECTBA, a TaKXKE C YUYETOM
o0lmMX 1ened W NPUHIMIIOB, XapaKTEePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparun.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTpaeT 0coOyr0 poJib B
COBPEMEHHOW ITMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaTepHAIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKME PALMOHAIBHOIO HAYYHOT'O MBIILICHUS,
B CO3/IaHHME LEJOCTHOI'O MPEJICTaBIEHUs 00 OKpYXKaloleM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHUH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJIEWUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAMUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmiectBa. CoBpeMEHHas XHUMHsI Kak Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rII00AbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOMA,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM C OOmMMH IMENIMA WU TPUHIUIAMH CPETHETr0 OOIIEeTo
oOpa3oBanus cojaepxkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbI YpOBEHb
U3YyYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 MM JJId  BbIpAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTHPOB, YCIIEIIHOIO BKJIKYEHUS B JKU3Hb COLMYMA, IPOJOJIKEHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBmsitomiuMu — ipeameTa  «XUMHs»  SIBISIFOTCS  0a30Bble  Kypchbl —
«Oprannyeckas xumus» U «OOIass ¥ HeEOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHsI KOTOPBIX SBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAHMYECKOW XMMHHU (C BKIIFOUECHUEM 3HAHUM U3 OOIICH XUMUU) U
opraHu4eckoil xumuu. POpMHUpPOBAaHUE JAHHOW CHCTEMbl 3HAHUN NPHU U3YyYEHUHU
npeaMera o0OecreurBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCErO0 MHOIoo0pasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuYeckas XUMHUs» cPopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3YYEHHI0 Yy4eOHOro Marepuaiga W OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUW Ha  ONpele’IEHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XUMHUHU BELIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUH CTPOCHHS OPTraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHMX M  JJIEKTPOHHBIX
OpeJCTaBlICHUH O CTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB JIO CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4eckod XWUMHMHU IOJIy4arOT pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYAIILHbBIC
NPEJICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKON PEAKLIUH.

[log HOBBIM yriom 3peHuss B mpeaMmeTe «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUsA
TEOPETUUECKU MaTepuan U (AKTOJIOTUYECKHUE CBEIECHHUS O BEUIECTBAX W
XUMHUUYECKON peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIas U HeopraHuveckas
XUMUSD» 00Yy4arolMMCs TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHHUE



NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOTHUYECKHX MO3HUIIHM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIESH.

Ennnas cucrema 3HaHM 0 BaKHEWINUX BEIIECTBAX, UX COCTaBEe, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XMMUYECKHUX PEAKIMAX, UX CYUHOCTH U
3aKOHOMEPHOCTSX MpoTeKaHus nonosiHsgercss B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJCpXKaHHs, WMEIOIUMH KYJIbTYPOJOTUYECKUNH M TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHHUIO B3aWMOCBSI3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENIbHON W MPaKTHYECKOU
JESITEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKECHHSI K MPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUUECKUX MPHUIOKEHUN XUMHH, TTIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XHUMHUEH, KPUTUYECKHM OCMBICIMBATH MH(OPMALUIO U
OPUMEHATh €€ I TIONOJHEHWS 3HAHWM, pelIeHUusT MHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a1a4d. B 1enom coaepxkanue yuyeOHOro
npenMera  «XuUMUS»  JAaHHOTO  YPOBHS — W3YYCHHsS] OPHUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS
¢unocopckux uaed, TaKuX Kak: MaTepUaJbHOE E€AMHCTBO HEOPraHMYECKOTo U
OpPraHUYECKOTr0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTb NPHUPOJIHBIX SBJICHUM MyTEM OKCIIEPUMEHTa U
pelieHusT TMPOTUBOPEYMH MEXAy HOBBIMH (akTaMd ¥ TEOPETHUCCKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKHUX Mpodiem, a
Takke MpobJieM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnane pemeHus 3amad  BOCHUTAHHS, pPAa3BUTHUS U COLUATH3AINH
OOyJaromuxcs MPUHATBIE MPOTPAMMON IO XHMHH TOJXOABl K OINpEAeTICHUIO
COJlep)KaHUs M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHpPOBaHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACUCTBHHA, HMEIOMMX ©0a30BOoe 3HAYCHHE IS
pa3iMyYHBIX BHJIOB JESATEIBHOCTH: pELIeHUs NnpoOsieM, IMOHCKa, aHajliu3a MU
00paboTku nH(pOpMaIKU, HEOOXOIUMBIX JJI MPUOOPETEHUS OTbITA MPAKTUYECKON
U HCCIEIOBATENbCKON NeATEIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke npemomaBaHWS XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK ¥ Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU OMPEICTICHUN
COJICPKATEIbHON XapaKTepUCTUKU IIeJie HM3ydeHHUs NpeaMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO NpHU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JIESITEIbHOCTH YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOH KylbTyphl. C



METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPABIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHHs TJIaBHBIMHU ILEISIMU H3YyYEHHs MHpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 xi1.) sBasFOTCS:

e (opMHpOBaHME CHCTEMbl XMMHYECKHX 3HAaHUM KaKk  BaKHEHIIeH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMAHHUE CYIIHOCTU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUil, HEOOXOAUMBIX IJisi NPUOOPETEHUS
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHX SIBJICHHU,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CHOCOOOB ACSITENBLHOCTH, CBA3aHHBIX C HAOIIOEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTuM, copepxaTenbHasi XapaKTEpUCTHKA LENel U 3a7a4 U3y4YeHHUs
IIpeIMETa B IPOrpamMme 10 XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpelHero oouiero odpazoBanHusi. CerogHs B
NpenoJlaBaHu  XMUMHM B OOJbIIEH CTENEHH OTHAETCA  MPEANOYTEHUE
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpraHU3alliy, BIAICIOLIErO HE
HAa0OpOM 3HaHUW, a (YHKIMOHAIHHOW T'PAMOTHOCTBIO, TO €CTh CIOcO0aMH U
YMEHUSMH aKTHBHOTO IOJIYYEHHUS! 3HAHUU M NPUMEHEHUS MX B PEAJbHOU KU3HU
JUTSL peLIEeHUs] TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM mNpu U3y4YeHUHM TMpeaMeTa «XUMHUS» JOMHHHUPYIOUIEE
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanranus o0y4arouMxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

GopMupoBaHne y OOy4arOmIMXcs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHILIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JIsl Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHus MpoOJieM, MOUCcKa, aHalau3a U 00paboTKKM MH(POpPMALINH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUs! ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TIO3HAHUM XHMHHM, a TakKXKe I OLEHKH C MO3ULUI



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yUaroMXcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSAMH, UCIIOJIb30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JUIsl TIOUCKA M aHalln3a y4eOHOH U
HAyYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dopMupoBaHUE U Pa3BUTUE Y 00YUAIOIIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS], HA0II0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, NpHU IJIAHUPOBAHUM U MPOBEIACHUM XMMHUYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOOydyaromuxcsi YOexAEHHOCTH B T'yMAaHHCTHYECKOU
HAIPaBICHHOCTH XWUMHUH, €€ BAXKHON POJM B PEUICHUH TJIOOANBHBIX MPOOJIeM
paIMoOHAIBHOTO MPHUPOAONOIB30BaHNUs, TTOTIOTHEHNUS SHEPTETUIECKIX PECYPCOB H
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOIO
OTHOILIEHUS K NIPUPOJE M CBOEMY 3/I0POBBIO, a TaKK€ NPUOOpPETEHHs] OIbITa
UCIIONIb30BAaHUS TONYYCHHBIX 3HAHUM JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpeaHero o0mero o0pa3oBaHUS NPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMUT B COCTaB MpeAMETHOIN oOnactu «EcTecTBEeHHO-HayuHbIE
PEIMETHI.

OO611ee ynciio 4acoB, OTBEAEHHBIX IJIs1 U3yYEHUs XUMUH, HA 0a30BOM YpOBHE
cpeaHero obuiero oopazoBaHusi, coctapisieT 68 vacoB: B 10 kiacce — 34 ygaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXAHUME OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbBI OPraHUYECKOM XUMUM

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTEpPUANOB. Teopus CTPOEHHsS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHUsI. CTPYKTYypHBIE (POPMYJIBI
OpraHMYecKuX BemiecTB. [omoisiorusi, wu3oMepusa. XHUMHYECKass CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyu OopraHndyeckux BeniecTB. Homenkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIaCCOB OPTraHMYECKUX BEIIECTB.

OKCnepUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MpEeBpallCHUIl:
O3HAKOMJIEHHME € 00pa3suaMy OpPraHMYeCKHX BEIIECTB M MaTepuajlaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO0 OPTaHUYECKHUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBJIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAa. MertaH u 3TaH —
OpocTeiiliie NpPeJCTaBUTENN alKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOPEHMs), HAXOXKIEHUE B MPUPOJE, NOJyuyeHUEe u
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUN Psii. DTUICH U MPONUJIEH —
OpocTeilline NpPEeICTaBUTENN AaJKEHOB: (U3WYECKME M XMMHUYECKHE CBOWMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THIpaTallUd, OKUCICHHUS H
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metwiOytagueHn-1,3: cTpoeHue, BakHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lonmydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKAHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETHIIEH
— TMpPOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJIOT€HUPOBAHUS, THIpaTaLIH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U TIpUMEHEHHE. 10yon:
cocmae, cmpoeHue,  Quauyeckue U  Xumuueckue — ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAYYeHue U npumereHue. TOKCHYHOCTD



apeHoB. ['eHeTHueckass CBsSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpupoaHbIl ra3 W MOIyTHBIE
HeTsaHble Ta3pl. Hedth m e€ mpoucxoxnenune. CrocoObl mnepepaboTku HeTH:
NEPETOHKAa, KPEKUHI (TEpMUYECKUH, KaTaluTU4ecKuil), nuponus. [IpoaykTsl
nepepaboTku He(pTH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHSI BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHHME C oO0Opa3laMH IUIaCTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKLIUHU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJIyYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHele 3anaun.

Bbluncnenuss 1o ypaBHEHMIO XUMHYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTa PEaKLUH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

Kucnaopoacoaepxkamme oprannyeckKue coeIuHEHUst

IIpenenbHbIE  OQHOATOMHBIE CHUPTBL. METaHON M 3TAHON: CTPOCHHE,
¢usznyeckue M XHWMHUYECKHME CBOMCTBA (pEakUUM C AaKTHUBHBIMU METAJUIAMHU,
rajJjioreHOBOJIOPOJaMHU, TOpPEHHUE), NpUMEHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHble  CIUPTBHL. ODTWUJIEHIJIMKOAbL M [JHMIEPUH: CTPOCHHUE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aUMOJEWCTBUE CO ILEIOYHBIMHU
MeTaJlJlaMi, KaueCTBEHHas PeakiMsi Ha MHOToaTOMHble crnupThl). [leificTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

®deHOoN: CTPOCHHE MOJICKYJbl, (PU3MUEeCKHe U XUMHUYECKHUE CBOMWCTBA.

Toxcuunocth (henona. [lpumenenue gperomna.

Anpaerunpl U kemouwvl. DopMalbIEruj, aleTalbJIerua: CTPOCHHUE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peakuuHu OKHCIEHHUS W BOCCTAaHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYECHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHCIOTHL. MypaBbuHast U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHe U XMMUYECKHE CBOWCTBa (CBOMWCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TepuuKaiim), mojayyeHue U MpuMeHeHue.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Cnoxuble »¢uUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
coxHbIX 3¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, KiaccuuKamus  yriaeBoAoB  (MOHO-, JAW- W
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bI), HaXOXKICHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnoio3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmana U
Heuono3bl.  Pu3nueckue M XHMHYECKHME CBOMCTBA Kpaxmania (TUApOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HUX MpEBpaIlCHUIl:
IPOBEJCHUE, HAOJIOJEHUE U OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHAA
cepedpa(l) u runpoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Boluucinenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUH MO U3BECTHBIM MAcCCeE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalme OpraHnyecKie COeIMHEHNS.

AMMHOKHCIIOTBI Kak am(OTepHble Oprannueckue coeauHenus. Ousnyeckue
U XUMHUYECKHUE CBOWMCTBA aMHUHOKHUCIIOT (Ha mpumepe rimiuHa). buonorunueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumab.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOpPHYHAs W TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W UX MpEeBpaIleHUi:
HaOJIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: Je€HATypaIus OCJIKOB MPU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokomoiieKyJIsIpHbIE COeIMHECHMS

OCHOBHbIE MOHATHS XUMHH BBICOKOMOJIEKYJISPHBIX COEJUHEHUN: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOAbBl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALs U MOJTUKOHEH AL

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MpEBpalleHUIl:
O3HAKOMJIEHUE ¢ oOpa3liaMH MPUPOIHBIX M HUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3zanust MexXnpeAMETHBIX CBSI3€W NPU U3YYEHUN OPraHUYECKOU XUMUU B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHI, TaK W MOHATUH, ABIAIOIIMXCS CUCTEMHBIMH JJIsI OTAEIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: ABJICHUE, HAyYHbIN (hakT, rUnoTesa,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiIaccU(UKaIMs, MEPUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®usuka: MaTepus, DSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMUECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOMBI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypceBl.

TexHonorus: mNHILEBBIE MNPOAYKTHI, OCHOBBI PalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMUM

XAMUYECKHM dJeMeHT. AToM. SIpo aroMa, H30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOGHHOCTH pacIpenesieHrs JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3axkoH u Ilepuoanyeckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
. Y. MenaeneeBa. Csi3b nepuoanueckoro 3akona u Ileprognyueckoil cUCTEMBI
xumuyeckux snemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyINIaM U MepUOoaM.
3HaYCHUE IEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsl, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJICHTHOM XHMHYECKOW CBsI3U (OOMEHHBII M JOHOPHO-
akienTopHbeii). BomoponHas cBsizb. BaneHTHOCTb. DJIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[Tondarne o aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenxknartypa
HEOPraHUYECKUX BEIIECTB. [eHeTMyecKkas CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKON XWMHHM. 3aKOH COXPAHEHHsS MAacChl BELIECTB,
3aKOH COXPAHEHUS U PEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3InyHbIX (akTopoB. OOpaTtumMbie
peakuuu. XUMHYECKOoe paBHOBecue. DAaKTOpbI, BIUAIOIIAE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutuueckas aucconuanus. CuiabHbIe U ciiadble eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKuCIUTETLHO-BOCCTAHOBUTEBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl W3YyYE€HU BEHIECTB M HX IMPEBPAIICHUN:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux 3yeMeHtoB JI. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALUTMYECKUX PEHIETOK, HAOJIOJEHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKeHNE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3AaTOPA, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCATHHOTO WHIMUKATOPA, pEaKIMd HOHHOrO OOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnrie 3agaun.

Pacuétel 1O ypaBHEHUAM XUMHYECKMX pEAaKIMHA, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIIOJIB30BAHUEM IIOHATUSA «MAacCCOBAs
JIOJIS1 BELIECTBAY.

Heoprannuyeckast xumust

Hemeranner. Ilonoxxkenne HemerayuioB B Ilepuomndeckoit  cucreme
xuMuueckux syeMeHToB J[. M. MenpaeneeBa U 0COOEHHOCTU CTPOCHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpuUMepe
KHCIIOpoa, cepsl, pochopa u yriepomaa).

XUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TAJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCIUWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaKHENIINX HEMETAIIJIOB U KX COCIMHECHUM.



Merannel. 1lonoxenne meramnos B Ilepuoandeckor cUCTEME XHMHYECKHUX
anemeHToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTa/uioB. OOmme (gusndeckue cBoicTBa MeTauioB. CIulaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUM METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWINUX METAJUIOB (HATPHUM, Kaluil, KaJbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COECIUHEHUM.

Obmue cnocoObl monmyueHus: MetaiioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHMS BEIIECTB M HUX IPEBpAIICHUIA:
U3ydeHue KoyuieKuuu «MeTamiel U CIUIaBbl», 00pa3loB HEMETAUIOB, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAONIOJIEHUE M OINHCAHHE JAEMOHCTPALMOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJEHUCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPaAMU
KHCJIOT U IIEJ0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnbie 3aaaun.

Pacuérel maccel BemiecTBa MM 00OBEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJIHOIO M3 YYaCTBYIOUIMX B PEAKIUHU BEIIECTB,
pacuérbl Macchl (00BbEMa, KOIMYECTBA BELIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xumuu B 00ecredyeHHH 3KOJIOTMYECKOM, SHEPreTUYECKON M MUILEBOM
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSATHE O HAayyHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBinenuss 00 OOMMX HAYYHBIX HPHUHLMIAX [POMBIIIJIEHHOTO
IIOJIyYEHHUs] BXKHEUILINX BEILIECTB.

YenoBek B MHpe BELIECTB M MATEPHUAIOB: BAXKHEHIIUE CTPOUTEIIbHbBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpHalbl, KpPAaCKH, CTEKJIO, KEpamuKa,
MaTepuaibl sl DJIEKTPOHUKHA, HAHOMATEpHaJbl, OPraHUYECKUE U MHHEPAIbHBIC
yI00peHHUS.

XUMHUSA U 3I0pPOBbE YEJIOBEKA: IPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia 0€30MacHOr0 MCIOJIBb30BaHMS MpPEnapaToB ObITOBOM XUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3ydYeHHMH OO0mmed u
HEOPraHW4YecKoN XUMHUH B 11 Kacce oCylIeCTBISIETCS YEPE3 UCIIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHBIX TIOHATHUH, TaK W TOHATHH, SBJISIOLIMXCSA
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4dHbId (akT, TUMoTe3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHE.



®dusuka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3NYECKUE BEIUUYMHBI U €AMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, opraHumsM, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pECYpPCHI.

TexHoOrus: XUMUYECKass MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHILECBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHaJioB,
AJIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHUS
OOy4YaloIIMMHUCSL TMPOTPaMM  CpelHEero oOmero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHBIM M  TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIETo
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUA MpeaMeTa «XUMHs» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOIHUE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKONW HWJIEHTUYHOCTU —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KUe MOTUBAIIMU K 00YYEHHUIO;

L[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIINKI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4alolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMHM, MPUCYIIUMHU LEIOCTHOMN
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Ke MPAaBOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTh
LEJU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» ITOCTUTAIOTCS B
€AUHCTBE Y4YEOHOW M BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMU, COIUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HaealaMd POCCUUCKOTO TPaKJAaHCKOTo OOIecTBa, MPUHITHIMU B OOIIECTBE
HOpMAaMH Y  TpaBWIaMH  TOBEJEHUSA, CIOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jaronuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpaxaror
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEIbHOM U TPAKTUYECKON JEeSATEIBHOCTU
OOy4JaroIIMXCs M0 peaTu3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaIaHCKOT0 BOCIUTAHUS

OCO3HaHUS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABICHUS] O COLUMAIBHBIX HOPMax M TMpaBUJIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENIBHOCTH NPH CO3JaHUU
Y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJBHBIX 3aJ1a4, BBHINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHBBI, HAaMEpPEHUs, JIOTHUKY U
apryMEHThI IPYIUX IPU aHAIM3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HaCJIEAHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUSA K MPOILECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHUSA TOIO, YTO JOCTM)KCHHMS HAYKH €CTh pPE3yJIbTaT
JUINTENIbHBIX ~ HAONMIOJEHUN, KPOMOTIUBBIX OSKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM M MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJIEHUE M TMOCTYNKH CBOMX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
MOCTYIIKOB;

4) hopMUpOBaHUS KYJIbTYPbI 310POBb:

NOHMMaHUsl UEHHOCTEH 370poBOro W Oe30mMacHoOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/IeHns TpaBui O€30MacHOro OOpallleHusi C BEUIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MIOHUMAHUS LEHHOCTHM NpaBW HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOT0 MOBEJCHUS B CUTYALUsIX, YIPOXKAIOMIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HaHUS MOCJEICTBUNA W HEMPUSATUS BPEAHBIX NPHUBBIUEK (yHoTpeOieHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NeSATeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYruxX BHUAAX
NeSITENIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEHICHUH MPaKTUYECKUX 3ajad
COLIMaJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOodeccruid pa3InvyHoOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXEHHUS K TPYIY, JIIOAAM TPyJa U pe3ysbTaTam TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAMBUAYAJIBHON TpPAECKTOPHUU
oOpazoBaHus, Oyaymiedl mpodeccur W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) IKOJIOrHYEeCKOro BOCIIHTAHUSI:

AKOJIOTMYECKU 1€7eCO00pa3HOT0 OTHOILICHHUS K MNPUPOJE, KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHS TJIO0AJIBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHMS HEOOXOJUMOCTH WCIIOJL30BAaHUSA JOCTHIKCHUH XHMHU IS
pEUIEHHST BOIPOCOB PallMOHAIIBHOTO MPUPOIAOIIOIb30BaAHMUS;

AKTUBHOTO HEIPHUATHUS JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOIIECH
NPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIArONMPUSATHBIE SKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYHS Pa3BUTOIO 3KOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYIbTYPHI,
OITbITa JEATCIIBHOCTH AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEIBbHOW, KOMMYHUKATHUBHOW M COLHAAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSTH HJEOJIOTUHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CcHenu(dUKA XUMUU KakK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIILJICHUS, CO3/IaHUM 1E€JIOCTHOTO
MpEACTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IMHCTBE MPUPOABI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TMPOOJIeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XUMHUHM JUII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABIECHHOCTA W BaXHOW pPOJU B
CO37IaHMHU HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00AIBHBIX MPOOIIeM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCTICUCHHH YCIIOBUMN
YCHEUIHOTO TpyAa W OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOAOB
MO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIH30BAThH



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPA U
MIPOUCXOASAIINX B HEM U3MEHECHUN, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEIBI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIb30BaTh XWMWYCCKUE 3HAHUS IS
pelIeHus mpooJieM B pealbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHUMHH B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMU;

HMHTEpeca K OCOOEHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOU
JIESITEIIEHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeramnpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIE  JUISI  (OPMHPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
[EJOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEUU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHSs, SBIICHUC,
IpoIece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOII0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHBbIC JCUCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBanue GyHKIIMOHATBEHOM
T'PaMOTHOCTH M COIIMAIILHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTh 00y4aroIuXCsl UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE Ppe3yJbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH ¥  PETyJISTHBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HaBaTeJIbHBIMH
JNeHCTBUSIMU:

1) 6a30BbIE JJOrHYECKHE AeiiCTBUSA:

CaMOCTOSITEILHO  (OPMYJIMPOBaTh W aAKTyaJIM3WpOBaTh  MpodIemMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENETATh LENU JESITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCII0JIb30BaTh MPU OCBOCHHUM 3HAHUW MPUEMBI JJOTMYECKOTO MBIIJICHUS —
BBIJICIISITh XaPAaKTEPHBIC NMPU3HAKU MOHSATHUM M yCTAHABIMBATHh UX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUH [UIS KJIAaCCHU(PHUKAIMM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IMPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYXKICHHsI (MHIYyKTUBHBIE, JEAYKTUBHbBIE, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH B MPOLECCE NO3HAHUSA, UCIIONb3yEMBIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTAa, XUMHUYecKas (opMmyna, ypaBHEHHE XHWMHYECKOU
peakluMu — MpPU PEUIEHWH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHSA:

BJaJ€Th OCHOBAMH METOJOB HAYYHOT'O IO3HAHMS BEIIECTB U XMMHYECKHUX
pEaKLnii;

(opMyIHMpOBATh LIEIHN U 334a4U UCCIIEOBAHMS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOIO IUIAHUPOBAaHUSA W MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0JaTh 32 XOJIOM
npolecca, CaMOCTOSATENbHO MPOrHO3MPOBATh €ro pe3ynbTar, (OopMyJIUpOoBaTh
000011I€HHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0OBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENICKOM U MPOEKTHOMN
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKHX 3aJad, NPUMEHEHUIO pa3JInYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ uHdopmManmeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAaX HH(OpMauuu (Hay4dHO-
NOMYJSIpHAsl JIUTepaTypa XUMHUYECKOrO COJIEpXaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEUNBOCTD;



(GopMynupOBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOABI MPU TMOUCKE U
orbope wuHPOpPMAIMU, HEOOXOJUMOW ISl BBIMOJHEHHUs] YYEOHBIX 3ajaad
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  mpencTaBICHHUS
uHbopMaIuu (cxemsl, TpaduKu, JUArpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa IHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpPEAMETHbIE ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBA
HaTJISTHOCTH.

OBianeHue yHuBepCcaJbHBIMU KOMMYHHMKATHBHBIMH 1eHICTBUAMM:

3aJlaBaTh BONPOCHI MO CYLIECTBY 00CYXKJ1a€MOM T€MBbI B XOJ€ JUaora W/uiu
JUCKYCCUM,  BBICKA3bIBaTh  MJIeH, (HOPMYIHpPOBaTH CBOM  HIPEJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNAaTh C NPE3EHTalUueld pe3yJbTaTOB IO3HABATEIBLHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMH MPYU BBIITOJIHEHUH
XMUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILLECTB, peaju3aluy y4eOHOro MpoekTa U (popMyarpoBaTh BHIBOJbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN IyTEM COTJIACOBAHUS TMO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByajieHUe yHUBEPCAJIbHBIMY PeryJIsTUBHBIMH 1HiCTBUSIMM:

CaMOCTOSATENIbHO IJIAHUPOBATh M OCYIIECTBIATH CBOI IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisis €€ Leau W 3aJadud, KOHTPOJIMPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeIjiaracMblii ajiropuTM JCHCTBUN TpHU
BBINIOJIHEHUH YYEOHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ }exTuBHBIN crnoco0 HMX peueHus ¢ Y4ETOM TNOJIyYEHHS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEU NI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbie  pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMHS
OTpPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN O XHUMHYECKOM  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJM XUMHH B TO3HAHWMU SIBJICHUU



npupoasl, B  (QOPMUPOBAHWUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIlICHUs MPAKTUYECKUX 3a7a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUILIATEILHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmysia (pa3BEpHYTass M COKpall€HHAasi), MOJIb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOAHBIM CKeNeT, (PYHKIMOHAIbHAS TPYIINA,
panukan, U30MeEpUsi, H30MEPbl, TOMOJIOTUYECKHUI PsAJl, TOMOJIOTH, YTIE€BOJOPOIBI,
KHCJIOPOJ M a30TCOJEpkKAIIME COCAUHEHUS, MOHOMEpP, MOJUMED, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNUS); TEOPUHN M 3aKOHBI (TEOPUsI CTPOCHHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XUMHUHU; MHUPOBO33PECHUYECKUE 3HAHUI,
JeXalmye B OCHOBE IIOHUMAaHMS IIPUYMHHOCTU U CHUCTEMHOCTU XUMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0e30MacHOM HCIIOJIb30BAHUH BAXKHEWIIUX OPraHWYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEPHbIC MPHU3HAKU TOHSTHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHMI HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JUJIS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMyn OpraHMYECKMX BEIIECTB U YPaBHEHUHW XUMHUYECKHX PEaKIIH,
M3TOTAaBJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHUX BEILIECTB I WJUIOCTPALMUA HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMJIEKHOCTh H3YUEHHBIX
OPTraHWYECKUX BEIIECTB II0 MX COCTAaBY M CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/Tpynmne COeIWHEHUH (yriaeBOJOpOAbI, KHCIOPOA M a30TCOJAEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAUHEHUS), JaBaTh MM HAa3BaHHS [0
cuctematuyeckoir HomeHksatype (IUPAC), a taxxe NpUBOAWTH TPUBUATIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOMUJIEH, alETUIIEH,
ATWICHTJIMKONb, TIHIEpUH, (HEeHod, GopMmanabAeTul, areTalbIerua, MypaBbHHAS
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAsA KACJIOTA, IVIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHHUSI ONPENECHSATh BUAbl XUMUYECKOH CBS3M B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa st 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHECHHS MACChl BEIIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
dbu3nyeckrue M XHUMHUYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTEICH pPa3IUUHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, dTaH, JTWICH, MPONWJICH, aIleTHJICH,
Oyramuen-1,3, merunOytamueH-1,3, OC€H30J, METaHOJ, JTAaHON], ATHUJICHTIUKOJb,
TIIMIEPUH, (EHOJI, alleTalIbJCTH/l, MypaBbUHAS M YKCyCHas KHCJIOTHI, TJIIOKO3a,
KpaxMall, IeJUTI0JI03a, aMUHOYKCYCHAs KUCJI0Ta), HIUTFOCTPUPOBATh TEHETHYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MEpepabOTKH U
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUS II0 XHUMHYECKUM
ypaBHEHHSAM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA HJIM IPOJIYKTa
peaknmuu IO W3BECTHHIM Macce, 00BEMY, KOJHMYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJIETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJIaX HayYHOT'O IMO3HAHUS, UCIIOJb3YEMbIX B XUMHH TPH U3yUYCHUHU BEIIECCTB U
XUMHUYCCKUX SBJICHUHN (HAOIIOZCHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCITOJIb30BaTh CHUCTEMHBIC XWMHUYCCKHE 3HAHWSA IS TIPUHITHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH H WX
IIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh MPaBHJIA TTOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMNOJHATh XHUMHYCCKHM
HKCIIEPUMEHT (IIPEBPAIICHUS] OPTAHNYECKUX BEIIECTB MPU HATPEBAHUH, TTOJTYICHHE
STWJIICHA M W3YYCHHE €r0 CBONCTB, KA4eCTBCHHBIC PEAKIMK OPraHMYECCKUX
BEILIECTB, JICHATypalus OCJIKOB NpPU HArpeBaHWU, I[BETHBIC peakiuu OEJKOB) B
COOTBETCTBMHM C IIpaBWJIAMH TEXHUKH O€30IaCHOCTH MpHU OOpaIieHuu ¢
BCIIECTBAMH M JTAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABISATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucCH YpaBHEHUH COOTBETCTBYIOIIUX
peaknuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPHUTHUYECKH AaHAJIM3UPOBATh XHMHYCCKYIO
uH(OpMAIMIO, TONYyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHWH  COONIOAaTh  MpaBWiIa  AKOJOTHYECKU
1[eJeCO00pa3HOro TMOBEEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAKOUIEH MPUPOAHON Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBHS HA JKUBBIE OPraHU3MBI OINPEAECIEHHBIX OPraHUYECKHX
BEIlIECTB, MOHMMAasi cMbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBPAlIEHUS WX BPEIHOrO0 BO3JCHUCTBUSI HAa OPraHU3M
YEJIOBEKA;

JUIst 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHENbIX M CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBle pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XHMUW B TIO3HAHWU SIBJICHUU
npuposbl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JMYHOCTH, €€
(YHKITMOHAIBLHON TPAaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS MTPAKTHYECKUX 3a1a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOJIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, -
AIICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHUCJICHHS, XUMUYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJUIMYECKasi, BOAOPOAHAs), KpUCTAUIMUECKasl peléTka,
TUNBl  XUMHYECKHX  pPEaKIUi, pacTBOP, JJEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJICKTPOJUTHUYECKAST JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTEb, CKOPOCTH
XMMHUYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUH M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS HEPTUHU
MpU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XHUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHUS TNPUYUHHOCTU H
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DaKTOJOTMYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH ¥ 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTepHbIE MPU3HAKU TOHSATH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIUE IOHATHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHMM HCIHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
COCTaBlICHUs (OpMyJl BELIECTB W ypPaBHEHUHM XMMHMUYECKHUX  PEaKIH,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YrJIEKHCIbIM ra3, aMMHak, rami€Has
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX Pa3IU4YHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COCIMHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeUIecTBa (aTOMHAas, MOJEKYJspHas,
VMOHHAs!, METAIJIMYECKAs), XapaKkTep CPelbl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHX
COCIUHCHUM;

c(OpPMHUPOBAHHOCTb yMEHUN yCTaHaBJIUBAaTh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHU (MPOCTHIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[
U. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIUY;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaThb AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmogndeckor CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COEIMHEHUU
0 repuoAaM U rpynmam llepuoandeckon CHCTEMbI XUMAYECKUX AeMeHTOB [l. 1.
Menpeneena;

c(hOPMHPOBAHHOCTh YMEHHH  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKON CBS3UM MEXIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATh XUMHUYECKHE pPEaKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIYy M COCTaBY pEarupyrollyX BEIIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTaBJSATh YPaBHEHHUS pPEaKUUN pa3IHUHbIX
THUIIOB, MOJHbIE U COKPAUIEHHBIE YPABHEHHS PEaKLMii HOHHOrO OOMEHA, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMU UAYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPAcMO3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh ~YMEHHUH  pacKpbIBaThb CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ATUX PEaKIHi;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakiMu OT Pa3IuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEIACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUINAX H
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBHIYMCICHHUS] C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUW ra3oB
IIPU XUMHYECKUX PEAKIUAX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0IaTh MPaBUIa MOJb30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOPHBIM O0OpYAOBaHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBIMOJIHATH XHUMHYECKUUN
HKCIIEPUMEHT (pa3jioKeHUE MEPOKCHJIa BOJOpPOAAa B MPUCYTCTBUHU KaTalu3aTropa,
ONpEIENEeHUEe Cpeabl PacTBOPOB BEUIECTB C IOMOILNBIO YHHBEPCAIBHOIO
WHANKATOpa, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIn,
peakiuu MOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIuu Ha cyib(ar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE IKCIIEPUMEHTANIBHBIX 3a/1ad 0
TeMaMm «Metaiel» U «HeMmeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIa0OPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3ammcu
ypaBHEHUN COOTBETCTBYIOIIMX PpeaKIii U (HOpMyIUpOBaTh BBIBOJIBI Ha OCHOBE
ATUX PE3YNIHTATOB;

cOpPMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



c(OPMHUPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JIE€ATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW CpEllbl, OCO3HABAaTh
OMAaCHOCTh BO3JECHCTBHS HA )KUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [I/JIK, mosicHATs Ha mpuMepax cHocoObl YMEHBIIECHUS H
MPEIOTBPALIECHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

TUIsT OOYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENBbIX M CHAa0OBHUASIIMX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins st 3amucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasneie | IIpakruyeckue
NPOrpamMmbl Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThbI pecypest
Paznen 1. TeopeTuueckne 0OCHOBbI OPraHMY€eCKO XUMHH
[Ipenmer oprannueckoii xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YriIeBOJOPOIbI — aJKaHbI 2
29 HenpenenbHble yrieBoI0pO/IbL: aJIKEHBI, 5 1
aJIKaJUEeHBbI, aJTKHUHbI
2.3 ApoMaTndecKue yriaeBogopobl 2
24 [TpupoHBIE UICTOUHUKH YTIIEBOAOPOAOB U 3 1
ux nepepabdoTka
Wroro mo pasneny 13
Pazaen 3. Kuciiopoacoaep:xkanue opraHu4eckue coeinHeHust
3.1 Crnuptsl. denon 3
3.2 Anbneruasl. KapOOHOBBIE KMCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrnesoasl 3 2




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4eCKue COCAUNHCHUSA

41 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus v :KM3Hb
3.1 XuUMUS B )KA3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosaunyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTtuueckmue
n/n Bcero U3ydyeHHsi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
1 [Ipenmer opranuueckoil xumuu, eé 1 bu6mmoteka LIOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE https://m.edso0.ru/3686e6f5
Teopus cTpoeHUs OpraHUYeCKUX
2 coe pHHeHI/II:)ﬁ A.M ]IS) JepoBa, eé 1 bubmmorexa LIOK
g - Vi DYTICPOBa, https://m.edsoo.ru/8d39f5c8
OCHOBHBIE MTOJIOKECHHUS
[TpencraBnenue o knaccupukanuu
OpPraHMYECKUX BEIIECTB.
3 Homenxknarypa (cuctemaTtuueckas) u 1 Bubmrotexa LIOK
P https://m.edsoo.ru/c212dd21
TPUBUAJIbHBIE HA3BAaHUS
OpraHUYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [IOK
TOMOJIOTUYECKUH PSJT https://m.edso0.ru/25a14636
5 MeraH 1 3TaH — IpoCTENIIne 1 bubnuorexa [LIOK
MPEICTaBUTENN ATKAHOB https://m.edso0.ru/259b0a5h
5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bu6mmoreka [IOK
CBOICTBA https://m.edsoo.ru/273b0ale
7 OTWIIEH U ITPONMIIEH — MPOCTEMNIINE 1 bu6mmoreka [IOK
MPEICTaBUTENN ATKEHOB https://m.edsoo.ru/21069ccd
[IpakTuueckas pabora Ne 1.
8 «ﬁon eHue BTEIJIeHa U U3y4YEHHE €TO 1 1 Bubmrorexa LIOK
. yi yi https://m.edsoo.ru/0941eed8
CBOWCTB»



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/0941eed8

Ankanuensl. byraauen-1,3 u

bu6mmoteka [IOK

o metunbyrazuen-1,3. Honyenne https://m.eds00.ru/04298c0a
CHUHTETUYECKOr0 KaydyKa U pe3UHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH

10 CTPOEHHUSI, TOMOJIOTUUECKUH s, bubmmoreka [IOK
AlleTHIIEH — MPOCTEUIIHNI https://m.edsoo.ru/68b6cc4c
IPEJCTaBUTEIIb ATIKUHOB

1 Boruncienus o ypaBHEHUIO bu6mmoteka [LIOK
XUMUYECKON pEeaKLun https://m.edsoo0.ru/5db8e526

12 Apenbl: 0€H30I1 ¥ TOTYOII. bubnuoreka LIOK
TOKCMYHOCTH apEHOB https://m.edsoo.ru/a92a7094
["'eneTnueckas CBsI3b yIiIeBOAOPOAOB,

13 MIPUHAISKALTUX K pianan\lz bubnnorexa [IOK

https://m.edso0.ru/6f717d09

KJ1accam
[TpupoaHbIe UCTOUHUKH

14 YIIIEBOJOPOAOB: IPUPOAHBIN ra3 U bubanorexa [IOK
HOIYyTHbIE He(TAHBIE ra3bl, HeYTh U https://m.edso0.ru/69b3398b
HPOAYKTHI €€ niepepaboTKu
[TpupoaHbIe UCTOUHUKH

15 YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u bubnuoreka [LIOK
MOMYTHBIE HE(TAHBIE T'a3bl, HEPTH U https://m.edsoo0.ru/21f9de78
IPOAYKTHI €€ nepepaboTKH

16 KonTtponbHas paborta no pazzaery
«YTIeBoaopoab»

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: bu6muorexa [LIOK
METAHOJI ¥ 3TaHOJI. BogopoaHast cBs3b https://m.edsoo.ru/df04c5cd

18 MHoroaToMHbI€ CIIUPTHI: bubmuoteka [LIOK

STUJICHTJIMKOJIb U INTUICPHUH

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
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@DeHOoJI: CTPOCHUE MOJIEKYIIbI,

bu6mmoteka [IOK

19 %
(bU3HYECKHEe U XUMHYECKHE CBONCTBA, httos://m.edsoo.ru/2ce726f8
MIPUMEHEHUE
20 Anpaeruapl: GopMaIbIeTu I | bubnuorexa [JOK
areTanbaerua. AeToH https://m.edsoo.ru/b139beaa
OIHOOCHOBHBIE IIPEEIbLHBIE
21 K:I OOHOBEIE KI/ICJII())TI[BI' MypaBbUHAS U bubmorexa LOK
p - MYP https://m.edsoo.ru/fec0b113
YKCyCHast
ITpaxTryeckas padora Ne 2.
22 «(I?)Boﬁcma acho a YKCYCHOM bubmorexa [IOK
P pa yKey https://m.edso0.ru/486671fb
KUCJIOTBD)
CreapuHOBast U OJICMHOBAsI KUCIIOTHI,
23 KaK [IPEICTABUTENH BBICIIINX bubmorexa LOK
pel https://m.edso0.ru/83a08773
KapOOHOBBIX KHUCIIOT
24 MpbLuta Kak COJIH BBICIIMX KapOOHOBBIX bubnnoreka [IOK
KHCJIOT, UX MOIOIIIEE ACHCTBHUE https://m.eds00.ru/83a08773
CroxHBbIe 2(OUPEI KaK IIPOU3BOIHLIE
25 Ka 60HOBHE) KECHOT FII?I OJH/II; bubmaorexa LHOK
p - AP https://m.edsoo.ru/adfffe6d
CJIOKHBIX 3()UPOB
%6 Kupsl: ruaponns, npuMEHEHHE, bubnnorexa [IOK
Ouosoruueckas poJib KUpPOB https://m.edsoo.ru/al9c5b98
YrneBodsl: cOCTaB, KITaCCH(PUKAIIHA.
27 BamHe;mHe pe CTaBI/ITeJ;iI)/I' : bubmmorexa [JOK
peit ' https://m.edsoo.ru/7a9693al
TIII0K03a, PpyKTO3a, caxaposa
Kpaxman u nemiroo3a kak bu6mmnorexa LIOK
28
[IPUPOJHBIE IOJIUMEPBI https://m.eds00.ru/72a04508
29 KonTponpHas pabota mo pazaeny

«Kucnopoaconepxaniue



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/486671fb
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OpPTaHUYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepoyHas pabora

OO61as xapakTepucTuKa

30 a30TCOJIEpKALIUX OPTraHUYECKHUX 1 bubnuorexa [JOK
coenuHeHu / Becepoccuiickas https://m.edsoo0.ru/521d1431
poBepovHas paboTa

31 AMMHBIL: METHJIAMHH U aHWJINH 1 bubmorexa HOK

https://m.edsoo.ru/efa7e6ca
AMHMHOKHUCIIOTHI KaKk aM(pOoTepHBbIC
OpraHMYECKUE COSIUHEHNS, X
32 6EIOJIOFI/I‘{€CKOC 3H§quHe Ienrunst 1 buGnnorexa LIOK
' AL https://m.edso0.ru/d1773e80
benku kak nmpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS

33 OcHOBHBIE IOHATUS XUMHUH 1 bu6mmoteka LIOK
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN https://m.edsoo.ru/7aa63ebd
OCHOBHBIE METObI CHHTE3A

34 BBICOKOMOJIEKYIISIPHBIX COETUHEHNIA 1 bubmorexa LHOK

yp & ' https://m.eds00.ru/5963a601
[TnacTmacchl, kKayqyku, BOJOKHA
OBIIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/efa7e6ca
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11 KIIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
Ne ara
/i Tema ypoka Beero Konrtpoabubie | IlpakTnueckue iy'lennﬂ :)Igg;l;zl:;fenbnme
padoThI padoThbI pecypent

1 XUMHUYECKUI 3JIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKTpoHHas KOH(UTrypalys aToMOB https://m.edsoo.ru/59c112ee
Ilepronnueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMHUYECKUX

2 snementoB JI. . MenzeneeBa, ux cBsi3b 1 bubnmorexa HOK

. . https://m.eds00.ru/16957c01

C COBPEMEHHOU TEOpHUEH CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX

3 COEMHEHUH 10 TPYMIIaM U IIEPUOIAM. 1 bubnuoteka [IOK
3HavYeHHE MEPUOINIECKOTO 3aKOHA U https://m.edsoo.ru/f8468927
CHUCTEMBI XUMHYECKHUX 3JieMeHTOB J[. 1.
MenieneeBa B pa3BUTHH HAyKH
CrtpoeHnue BelecTBa. XMMHUECKas

4 CBsI3b, €€ BUJIBI, MEXaHU3MBI 1 bu6nmmoreka [IOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/5a8072af
Bonopoanas cBs3b
BanentHOCTS.

5 DIIEeKTPOOTPUIIATETLHOCT. CTETICHD 1 bubnmnoreka [JOK
OKHCIIeHUs. BemecTBa MOIEKYJIIPHOTO https://m.edso0.ru/3d2ca093
Y HEMOJIEKYJIIPHOTO CTPOEHUS

5 [TonsiTHE O TUCTIEPCHBIX CHCTEMAX. 1 bubnnorexa [HOK

HcTuHHBIE U KOJUIIOUAHBIE PACTBOPBIL.

https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/da2c70e4

MaccoBas A0JI1 BENIECTBA B paCcTBOPE

Knaccudukanus n HomeHkIaTypa
HEOPraHUYECKUX COCTMHEHUI.

Bu6mmoreka [JOK

7
['eneTrnueckas CBsi3b HEOPraHUYECKUX https://m.edsoo.ru/bf9e108d
BEIIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukanus XaMU9ecKuX peakiuii
B HEOPraHUYECKON U OpraHu4eCKOn
XUMHUHU. 3aKOH COXPaHEHUsI MacChl bu6nunoreka [IOK

8
BEIIIECTB; 3aKOH COXPaHEHUs U https://m.edsoo.ru/6335cdd2
MIPEBPAILCHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIIHIX

9 Cxkopoctb peakiuu. O0paTumMble bubnuotexa [JOK
peakuu. XMMUYECKOE PaBHOBECUE https://m.edsoo.ru/d1db86da
[Ipaktrueckas padora Ne 1. «Bnusinue

10 aianHHx (baIfTO OB Ha CKOPOCTh Bubmuorexa LIOK
P N P P https://m.edsoo.ru/1facaldl
XUMUYECKON PEaKITUM»

DIIEKTPONUTHYECKAS JUCCOLNAIIHS.
TTousTie 0 BOIOPOAHOM ITIOKAa3aTeIe
11 (pH) pacTtBopa ll))eaK 11 NIOHHOTO bubnmorexa LIOK
PHIP pa- 1 https://m.edsoo.ru/5f766bdf
oOMeHa. ['uaponu3 opraHMuecKux u
HEOPTraHWYECKUX BEIIECTB
OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC

12 eakmuu. [ToHsiTHE 00 AIIeKTpOIH3Ee buommorexa LIOK
PEAKIIH. pv https://m.eds00.ru/56226060
pacIuiaBoB ¥ pacTBOPOB COJIEH

13 KonTponpHas pabota mo pazaeny
«TeopeTnueckrne OCHOBBI XUMUM

1 MeTaibl, UX IOJ0XKEHHUE B Bbu6nmuoreka [IOK

HCpHOI[H‘ICCKOﬁ CUCTEME XUMHNYCCKNX

https://m.edso0.ru/9839c16¢



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/1faca1d1
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snemenToB JI. . Menneneesa u
OCOOEHHOCTH CTPOEHHUS ATOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJUIOB

Cr1aBel METAJLIIOB.

15 DIIEKTPOXUMUUECKUH DA HAIPSKEHUHN bubmmorexa [IOK
p P p https://m.edso0.ru/42b872e3
METAJIJIOB
XHUMHYECKHE CBOMCTBA BaKHEHIIINX
16 METaJIJIOB (HATPUH, KaJIui, KaJIbIUi bubmmorexa [JOK
. b, ’ T https://m.edsoo.ru/e12c26b3
MarHui, aTFOMUHUI ) ¥ UX COSTUHEHUI
bu6mmoreka [IOK

17 XUMHYECKUe CBOMCTBA XpoMa, MEJIU U https://m.edsoo.ru/9911bef3
WX COCIMHEHUN bubnuorexa [JOK

https://m.edsoo.ru/2bc0f954

18 XuMHUUYeCcKHe CBOMCTBA ITMHKA, JKelie3a bubmuorexa [JOK
U UX COCTUHEHUU https://m.edsoo.ru/b1f2beal
[Tpaktuyeckas padbota Ne 2. "Pemenue

19 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmnorexa [OK

p " https://m.edsoo.ru/a6e352ea
«MeTtamsl»
HemeTaniel, MX IOJIOKEHHE B

20 Ileproanueckoi cucTeMe XUMHYECKUX bu6mmorexa [IOK
anemenToB 1. . MenaeneeBa u https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS aTOMOB
dusznyeckre CBOMCTBA HEMETALJIOB.

21 ATIOTpOnHs HEMETAIUIOB (Ha MpUMEpe bubmuoteka [IOK
KHCJIOpOJIa, cepbl, hocdopa u https://m.edsoo.ru/ef92c91c
yriIeposa)

29 XUMHYECKHE CBOMCTBA rajI0TCHOB, bu6mmorexa [IOK

Cepbl U UX COCIMHEHUI

https://m.edsoo.ru/4e223795



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/9911bef3
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93 XuMHYecKue CBOMCTBA a30Ta, pochopa bubnnorexa [IOK
1 UX COCAUHECHUU https://m.edsoo.ru/badd2255
24 XHUMHUYECKUE CBOWCTBA YIIIepoa, bubnmoreka [JOK
KPEMHHS U UX COCTMHEHUI https://m.edsoo.ru/1eb19f9e
[IpruMeHeHre BaKHEUIIIMX HEMETAILJIOB buGnnorexa [IOK
25 1 X COCTHHCHMI https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
O06o01IeHre u CUCTEMATU3AIMS 3HAHU I
26 o teme «Hemeramuibly. Beraucnenus bu6mmoreka [IOK
110 YPAaBHEHHSIM XUMUYECKUX PEaKIUI https://m.edsoo.ru/6e864db5
U TEPMOXUMUYECKHUE PACUETHI
[TpakTrueckas padora Ne 3. «PemieHue
27 SKCTICPUMEHTAIIBHBIX 33J1a4 110 TEME bubmorexa HOK
" " https://m.edsoo.ru/b624f801
Hewmeramnasr"»
08 KonTponbhas paboTa o remam
«Metame» 1 «HeMeramib
Heopranunueckue u opranuyeckue
29 kucnotel. Heopranmueckue u
OpraHUYECKUE OCHOBAHUS
AMoTepHbIe HEOPraHUYECKUE U
30 OpTaHUYECKUE COCAMHEHUSI.
['eHeTrdeckas CBsI3b HEOPTAHUUECKUX U
OpTraHWYECKUX BEIICCTB
Ponb xumum B obecrieueHnn
31 9KOJIOTUYECKON, YHEPTETUUECKON U bubnmnoreka [IOK
MUIIeBON 0€30MacHOCTH, Pa3BUTUU https://m.edsoo.ru/9f11bf51
MEIMIIMHBI
32 [IpencraBnenwust 06 00X HAYYHBIX bubmorexa [IOK

https://m.edsoo.ru/2e45a44f
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IMpUHOHUIIAX IMPOMBIIIJIICHHOT'O
IMOJIYYCHHA BaKHEHIIINX BCIIICCTB

33 YenoBeK B MUPE BEILIECTB U 1 bubnmoreka [JOK
MaTEepHaJIOB https://m.edsoo.ru/fd39587d
34 % " 1 Bu6mmoreka [JOK
HIMHS H SHOPOBBE Fertoneka https://m.edso0.ru/a6552721
OBIIEE KOJIMYECTBO HACOB I1O 34

[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NMporpaMMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHUHU

CdopMUpOBaHHOCTH TPEACTABICHUH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
ABIIGHUW TPUPOIBI, B (HOPMHUPOBAHUM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW JUIs
pelIeHUs] TMPAKTHYECKUX 3a/lad M DKOJIOTHYECKH OO0OCHOBAHHOTO

OTHOLICHU: K CBOEMY 3JOPOBBIO U HpHpOI[HOﬁ cpeac

Bianenne cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIIre MMOHSTHUS (Monekyna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHUS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINH CKEJeT,
(GyHKIMOHATBHAS rpyIma, paaukan, n30Mepus, W30MEPBHI,
TOMOJIOTUYECKUW pAll, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCTUHEHUS, OMOJOTHYECKH aKTHUBHBIE BELIECTBA
(yrneBoapl, KUPBI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEMHEHHUs); TEOPUU U 3aKOHBI (TEeOopHst
XUMHUYECKOTO CTPOCHHSI OpraHuveckux BemiecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOIOTHUECKHE
CBEJICHHsI O CBOICTBaX, coOcCTaBe, TNONy4YeHUH U Oe30MacHOM
WCIIOJIb30BAHUM BAKHEWMINIUX HEOPTaHWYECKUX U  OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCIIOBCKA

CopMUpOBaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MpPHU3HAKU
MOHATUM,  yCTAaHABJIMBaTh  MX  B3aMMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATUS IIPU OIUCAHUU COCTaBa, CTPOEHUSA U

HpeBpaH_leHI/Iﬁ OpTraHUYCCKUX COeIMHEHMI

10 KJIACC

Kon
MPoBePSIeEMOro
pe3yjabTara

1

1.1

1.2

1.3

14

c(OpPMUPOBAHHOCTh YMEHHH HCIONH30BATh XUMUYECKYI) CHMBOJIUKY
JUTSL  COCTaBIIGHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOA,
COKpaméHHoW) ¢GOpMYyT OpPraHMYECKHUX BEIIECTB UM YpPaBHEHUU
XUMHWYCECKUX peaKHI/Iﬁ, H3T0TaBJIMBATh MOJCIN MOJICKYJT OPraHu4CCKuX
BEIIECTB JJIsl WJUTIOCTPAIIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHHUS




15

ChopMupOBaHHOCT, ~ YMEHHMI  yCTaHAaBIWBATh  MPUHAIICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO UX COCTAaBY M CTPOCHUIO K
onpenenéHHoMy Kiaccy (rpymme) coeAuHEeHUuM  (YriieBOJIOPOIbI,
KHUCJIOPOA W a30TCOJACPIKAIlNe COCIAUHEHHsS, BBICOKOMOJICKYIISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHHUA TI0  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

15

CdopMUpoBaHHOCTh YMEHUS OIpPENEsITh BUIbl XUMUYECKOU CBSI3U B

OpraHMYECKUX COEAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupOBaHHOCT ~ yMEHHUS MPHUMEHATH: TOJOXKCHHUS TEOPUHU
CTpOeHHUsi opranndeckux BemectB A.M. BytiepoBa ans oObsicHEHUS
3aBUCUMOCTH CBOMCTB BECILECTB OT MX COCTaBa U CTPOEHHUSA; 3aKOH

COXpaHCHUA MACChI BCIICCTB

yFHCBOIlopOI[LI. Kncnopoz[cozlepmamne n a30TCOACPIKAIIEC

OpPraHu4CCKueC COCANHCHU . BLICOKOMOJ'ICKy.]'IHpHLIC COCAMHCHUA

2.1

CdopMUpOBaHHOCTh yMEHUW TIPUBOAWTH TPUBHAILHBIC HA3BaAHUS
OTIIENbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMWIIEH, alleTUJICH,
ATUJICHTIIMKOJb, TIHLEPUH, (eHon, Qopmanbaerus, ameraibIeru,
MypaBbHUHas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmal, LeJUIr0Jo3a,

TJIAIIMH)

2.2

CdopMupoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOECHHE,
bu3MYecKue W XUMHUYECKHE CBOWCTBA THIHYHBIX TMPE/ICTaBUTENEH
pPa3IMYHBIX KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH,
MpOMNWIeH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OenHsou,
METaHOJI, 3TaHOJ, ATUJICHTJIUKOIb, TIUIEPHUH, (EHOJ, arleTalbIeTHI,
MypaBbMHAsA U YKCYCHasl KHUCIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBAaHHOCTh YMEHHUS WILTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b
MEXJy  TUIHYHBIMH  TMPEACTABUTEIAMU  PA3JIWYHBIX  KJIACCOB
OPraHUYECKHUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX

peaKIMii C UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

CdopmMupoBaHHOCTH YMEHHUS XapaKTepHU30BaTh HWCTOYHUKH
YTJIEBOJOPOIHOTO CHIPBS (HEDTh, MPUPOIHBINA Ta3, YTroJb), CITOCOOBI MX

Hepepa60TKH H MPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepa60TKI/1

XUMHS U )KU3HL. PacuéTnl

3.1

CdopMHpOBaHHOCTH YMEHHM BIAJETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX

MCTOJaX HAYYHOTI'O IMMO3HAHUSA, UCIIOJIB3YCMbIX B XMMUHU NTPHU U3YUCHUU




BEUIECTB W XHUMHUYECKUX sABJIEHUN (HaONoJeHue, HU3MEepeHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE), WCII0Ib30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS [JIl TPUHATUS PEIIEHUH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMEHCHHUEM

3.2

CdopMUpOBaHHOCTh YMEHHH COOJNIONATh MpaBWIa IOJIb30BAHHUS
XUMHUUYECKOH TOoCynoil M JabopaTopHbBIM OOOpYyJOBaHHEM, a TaKxkKe
mpaBuiia OOpaIeHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU

110 BBIITOJIHCHUIO JIa60paTOpHBIX XUMHNYCCKHUX OIIbITOB

3.3

ChopMHPOBaHHOCTH YMEHUH TUIAHUPOBATH U BHIMOIHATh XUMHUYECKUN
SKCIICPUMCHT (HpeBpaH_IeHI/ISI OpTraHN4YCCKUX BCIUICCTB IIPU HAI'pCBAHUWH,
MOJTydeHHE STUJICHA U M3YYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEAKIHH
OpPraHMYEeCKHUX BEIIECTB, JeHAaTypauusi OEJIKOB IIpU HarpeBaHHH,
[[BETHBIC pPEaKIMH OEJIKOB) B COOTBETCTBHH C ITpPAaBHJIAMU TEXHHKH
0e30macHOCTH TMpH OOpalleHHH C BEIIECTBAMU U J1a0OpPaTOPHBIM
000pyI0BaHKEM; MIPEACTABIIATh pE3yIbTaThI XUMHUYECKOT'O
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOLIHX

peaKuHﬁ n (1)OpMy.]'II/IpOBaTI> BBIBOJbI Ha OCHOBC 3TUX PE3YJIbTATOB

3.4

CdopmMupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCICHHUS 110 XUMHUUECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIH
MPOJIYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO

N3 UCXOOHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

35

CdopmrpoBaHHOCTH yMEHUI KPUTUYECKH AHAIN3UPOBATh
XUMHYECKYI0 HMH(OpMAIMIO, MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpenctBa maccoBoi HHpopMaiuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCT YMEHUH COOMIOAATh MpaBUiIa 3KOJOTMUYECKH
11e1€c000pa3HOro TOBEJIEHUSI B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEIAX COXPAaHEHMsI CBOETO 3J0pPOBbS M OKPYXAIOLIEH IPUPOIHOU
Cpellbl, OCO3HABaTh ONACHOCTb BO3JEHCTBUS HA JKHUBBIE OpPraHU3MBI
ONpPEAEIEHHBIX OPraHUYECKUX BEIECTB, MIOHUMAsi CMBICI MTOKA3aTesst
I[IIK (mpenmenpbHO AOMYCTUMON  KOHIIGHTpAllMW), TIOSICHATH Ha
npUMepax CIocOObl YMEHbBIIEHUS U MPEJOTBPAIICHUS HUX BPEIHOTO

BO3JCHCTBUSA Ha OpraHu3M 4YCJIOBCKaA




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanusi

1

TeopeTnyeckue OCHOBbI XUMUU

11

Brnagenue cucteMoil XMMHMYECKMX 3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATHUS  (XMMUYECKHUW  BJIEMEHT,  aToM,
AIICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHbBIC OPOUTAIN AaTOMOB,
HMOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKAsl CBA3b, MOJb, MOJIIPHAs Macca, MOJISIPHBIN
00bEM, KpHUCTaUIMUECKass pemeTka, THUIOBl XUMHUYECKUX pPEaKIui
(OKHCIMTENIbHO-BOCCTAHOBUTENBHBIC, 9K30- UM  JIHJAOTEPMHUYECKHUE,
peaKuu MOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs JUCCOLMAIUSA, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON PEeaKIK, XMMHUYECKOE PAaBHOBECHUE); TEOPHUH U
3aKOHBI (TEOPHS AIEKTPOJUTUUYECKON nuccormanuu, [lepuoandeckuit
3akoH JI.M. MenzeneeBa, 3aKOH COXpPaHEHUS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKHUH S3bIK XUMUH, (DAKTOIOTUYECKHE CBEICHUS O CBOMCTBRAX,
COCTaBe, TOJIYYCHMH U O€30MacCHOM UCIOJIb30BAHUU BaXKHEUIIINX
HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NIEATEITHHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJEITE XAapPAaKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/II\/JI, MNPUMCHATE COOTBCTCTBYIOIIUC
MOHATHUA TIIPU OINMCAaHUHU CTPOCHUA U CBOMCTB HCOPTraHNYCCKUX
BCIICCTB M HX HpeBpameHHﬁ; BbIABJIATH B3aMMOCBA3b XHUMHYCCKHX
3HAHUI C IIOHATHUAMHU n MNpEACTaBICHUAMU APYyrux

CCTCCTBCHHOHAYYHBIX IMPECIMETOB

13

BnaneHne OCHOBHBIMM METOJAaMH HAy4YHOI'O IO3HAHHS BEIIECTB U
XUMHUYECKUX sBJIeHUH (HaOnrofeHue, U3MEepeHHe, HSKCIEPUMEHT,

MO,Z[CJII/IpOBaHI/IC)

14

ChopMupOBaHHOCTh YMEHHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCIIEHUS XHMHMUYECKUX JIIEMEHTOB B COCJUHEHHUAX pa3IMYHOIO
cocTaBa, BHMJ  XMMHUYECKOH  CBsi3u  (KOBaJeHTHas, MOHHAf,
MeTaJlJIN4ecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUIl KPUCTAJUIMYECKOMN
pEemIETKY KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIsIpHasi, UOHHas,

MeTaJlJIMYecKas)

15

CdopMupoBaHHOCTh YMEHUI ONpPEAEIATh XapaKTep cpeAbl B BOIHBIX




pacTBOpax HEOPTaHMYECKUX COCANHEHUIN

1.6

CdopMupoBaHHOCTH  yYMEHHUS  KjiIacCHU(DUIMPOBATH  XMMHUYECKUE
PEaKIMU 0 Pa3IMYHBIM MPU3HAKaM (YUCIIY M COCTaBY PearnpyroImx
BCIICCTB, TEIUIOBOMY OJ(PQPEKTy peakiuu, HW3MEHEHHUIO CTEIeHen
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  pEaKlUW,  YYACTHIO

KaTajau3aTopa)

1.7

CdopMUpoBaHHOCTh yYMEHUN  COCTABJIATH ypaBHEHHUS  peaKiuil
pa3jMYHBIX THIIOB, TMOJHBIE M COKpPALIEHHBIC YPaBHEHHS peaKiuil
MOHHOT'O OOMEHA, YYUTHIBAs YCIOBHUSI, IPH KOTOPBIX 3TU PEaKUUU UAYT

J0 KOHIIa

18

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
KAueCTBCHHBIM COCTAB  PA3JIMUYHBIX HEOPraHUYECKUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM ITYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HCOPraHMICCKUX BCIICCTB

19

CdopMUpOBaHHOCTh YMEHHMI PacKpbIBaTh CYHIHOCTb OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peaxiui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THUX pCaKHI/Iﬁ

1.10

CdopMupoBaHHOCT, yMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTHU

XUMHUYECKOHN peakliy OT pa3uYHbIX (PAKTOPOB

111

CpopMuUpOBaHHOCTh ~ YMEHUH  OOBACHATH  XapaKTep  CMEIEHUs
XUMUYECKOTO PABHOBECHUSI B 3aBUCUMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpuniun Jle larense)

OO0m1as 1 HeOpraHMUYeCKask XUMUS

2.1

ChopMupoBaHHOCT yMEHUH packpbiBaTh cMbich [lepuoanyeckoro
3aKOHa JA.N. Menpeneena u JEMOHCTPHUPOBATH ero

CUCTEMATU3UPYIONIYI0,  OOBSCHUTEIbHYIO U  NPOTHOCTHYECKYIO

byHKIUN

2.2

CdopMHpPOBaHHOCTH YMEHUM XapaKTEPU30BaTh FJICKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHMX »5JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucTeMbl XuMHuYeckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3ys
HOHATHSA «S-, P-, O-2JI€KTPOHHBICE OpPOUTAIIN», «IHEPrETUUCCKUE
YPOBHIN», OOBSICHSITH 3aKOHOMECPHOCTHU N3MCHCHUA CBOMWCTB
XUMHUUYECKUX DJIEMEHTOB M MX COCIMHEHUW IO MEpUOLAaM U TPYIIAM

Ilepnonnueckoi cucteMbl XuMA4Yecknx anemeHToB [[.1. MenneneeBa

2.3

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,

MNOATBCPIKAATH CYLICCTBOBAHUC TeHETUYECKOM CBA3HU MCKIY




HEOPraHn4e€CKuMu BE€IICCTBaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

2.4

ChopMupOBaHHOCT, ~ YMEHMHM  YCTaHABIMBATh  IPHUHAIEKHOCTb
HEOPraHMYECKUX BELIECTB 10 UX COCTaBYy K ONPEAEIEHHOMY Kiaccy
(rpynne) coenuHeHU# (IIPOCThIE BEIIECTBA — METAJIbl U HEMETAJLIBI,

OKCHJbl, OCHOBAaHH:, KHUCJIOTHI, aM(bOTepHBIe TUAPOKCHUADBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHHM HCIIOJIb30BATh XMMHUUYECKYI0 CHUMBOJIUKY
IUIsl  cocTaBiieHuss (GOpMyNl BEHIECTB U ypaBHEHUH XHUMHUYECKUX
peaknuii, cuctematudeckyro HoMeHkinarypy (IUPAC) u TpuBnanbpHbIe
Ha3BaHUs OTJAEIbHBIX HEOPraHUYeCKHX BelecTB (yrapHblii ras,
VIJIGKUCIIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami¢Has H3BECTb,

MUTHEBAs COJA, MTUPUT U JAPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHCHIBATH) OOIIKE
XHUMUYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKIIATh  CYIICCTBOBAHWE  TCHETHYCCKOM  CBS3M  MEXKIY
HCOPraHWMYECKMMH  BEIIECTBAMH  C  IOMOINBIO  YpaBHEHUI

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATH U BBIIOJIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lIoKeHUE MEepOKCHAa BOJOPOAAa B INPUCYTCTBUU
KaTaJln3aTopa, ONpEeAEICHUE CPeIbl PACTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAJIbHOIO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (PAKTOpOB Ha
CKOpOCTh ~XMMHUYECKOH peaklud, peaklud HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLUU Ha CcysbdaT-, KapOOHAT- U XJIOPUA-aHHUOHBI, Ha
KaTHOH aMMOHMS, pEIIeHHE HKCHEPUMEHTAIbHBIX 3aJad IO TeMaM
«Metanne» u «Hemeramibl») B COOTBETCTBUM C MPaBUJIAMU TE€XHUKH
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAaMH M J1aOOpaTOPHBIM
000pyI0BaHUEM; IIPEJCTaBIIST pe3yJIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3alucHh YpPaBHEHUH COOTBETCTBYIOIIMX

peaKLII/Iﬁ n (bOpMy'J'II/IpOBaTL BBIBOJZIbI Ha OCHOBC 3TUX PEC3YJIbTATOB

2.8

ChopMHpOBaHHOCTh YMEHHMM COOJIOATh TPaBWJIa TOJb30BAHUS
XUMUYECKOW TOCY/I0ON W J1abopaTOpHBIM OOOpYAOBaHHEM, a TaKKe
MpaBuia OOpAIEHUs! C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKIIUSIMU

11O BBIITOJIHCHUTIO J'Ia60paTOpHLIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaAKTEPU30BaATh XUMHAYECKUE
MIPOLIECCHI, JIEXKAIHEe B OCHOBE IMPOMBIIIJIEHHOTO IOJIYYEHUSI CEpHOMN
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH IMPEACTaBICHHUI 00
o0IMX HAYYHBIX MPUHIUNAX W  DKOJOTHYECKHX mpobiemax

XUMHUYCCKOTO IMPOU3BOACTBA




XUMHS U )KU3HL. PacuéThl

3.1

ChopMHpPOBAaHHOCTh TPEICTABICHUH O XWMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XHUMHUHU B T[MO3HAHHUH
SABIIGHUN TPUPONbI, B (QPOPMUPOBAHUU MBILUIEHUS U KYJIbTYPbI
JTUYHOCTH, €€ (QYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOAMMOH st
pelleHus MPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOTO

OTHOUICHUSI K CBOEMY 37I0POBBIO U IPUPOAHOM cpefie

3.2

CdopmupoBaHHOCTD yMEHUI KPUTUYECKHU AHAIN3UPOBATh
XUMHUYECKYI0 HMH(OpMaIUIo, MOJy4aeMyl W3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOW KOMMYHHKAIUK, ceTh IHTEpHET U Ipyrue)

3.3

CdopMUpOBaHHOCTh YMCHHH COOJIOJIATh TIPaBHJA 3KOJOTHYCCKU
11e1€eco00pa3HOro MOBENEHUsI B OBITY M TPYAOBOH JEATEIBHOCTH B
HENIAX COXPaHCHHS CBOETO 3J0POBbS M OKPYKAIOIICH MPHPOIHOM

cpebl

3.4

Oco3HaBaTh ONACHOCTb  BO3JEHCTBUS HAa JKMBBIE OPraHU3MBbI
OINpEEIEHHBIX BEILECTB, TOHMMast cMblca nokasarens 11K, noscHaTs
Ha [pUMeEpax Croco0bl YMEHbIIEHUS U IPEIOTBPAILIECHUS UX BPEIHOTO

BOBILGfICTBI/I?[ Ha OpraHus3M 4YCJIOBCKa

35

CdopMHrpoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
MCIIOJIb30BaHUEM MOHSATHS «MaccoBas [J0Ji BEILIECTBAa B PACTBOPEY,
OOBEMHBIX OTHOIIEHHI Ta30B MPH XHUMHUYECKUX PEAKIUAX, MAacChl
BelllecTBa WU 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiM 00BbEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
TErI0BOTO A (eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, MMPCBPAIICHUA U COXPAaHCHUS SHCPTHUU




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHUH

11

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHEC, PasBUTUC U 3HAYCHUC B
MOJIY4YCHHHU HOBBIX BCHICCTB M MATCPHUAIOB. TeopI/m CTPOCHUA OPTraHUYCCKUX

coequHennit A.M. bytiepoBa, €€ OCHOBHBIE TOJIOKEHUS

1.2

CrpykrypHble (OpMysbl OpraHMYecKMX BellecTB. [‘omosorus, wu3oMepus.
XHUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHMSIX — OJMHAPHBIE U KPAaTHBIE

CBA3U. HpeHCTaBHCHI/IC (6] KJ'IaCCI/I(bI/IKaHI/II/I OpraHn4CCKHX BCIUICCTB

13

Homenknarypa oprannyeckux coeIuHEHUH (cucreMarudeckas) U TPUBHAIbHbBIE

Ha3BaHUS Ba)KHEUIIIMX HpeHCTaBHTeHCﬁ KJIaCCOB OPTraHUYCCKUX BCHICCTB

YrneBoiopoibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTMUECKUI psil. MeTaH U 3TaH — pocTenimne
IPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKHE M XUMHYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U rOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKMH psAld. ODTWUIEH M NPONWIEH —
pocTeilliie MpeaCcTaBUTENN AalIkeHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHMS, TaAJOTEHUPOBAHUS, TUIAPATALMU, OKUCICHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U IIPUMCHCHUC

2.3

Ankaguensl: OyragmeH-1,3 u mermnOyraameH-1,3:  cTpoeHme, BaXKHEHIINE
XUMHYECKHE CBOMCTBA (peakius noaumepusanun). IlomyueHue CMHHTETHYECKOTO

Kay4yyKa U pe3UHBI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUH Psifl. ALIETUTICH —
MPOCTEUIINN TPEACTABUTENh QJIKHHOB: COCTaB, CTPOCHHE, (PUIHUECKHE |
XUMHUYECKHE CBOMCTBA (PEaKIMu TUIPUPOBAHHS, TAIOTE€HUPOBAHUS, THIPATAIIUH,

TOpeHHs ), MOJyuYeHUe U MPUMEHEHHE

2.5

Apenbl. benszon: cocraB, cTpoeHne, (U3MYECKHE MU XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHUpPOBAHMS U HUTPOBAHUS ), TOTYYSHHE U IpUMeHeHue. Tomyou:
cocTaB, CTpoeHHe, (u3MUeckne U  XUMHUYECKHE CBOWCTBAa  (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJy4YeHHE M TpUMeHeHue. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBA3b MEXAY YIVIEBOAOPOJAMH, MPUHAICKAINIMMUA K

Ppa3JIMYHbIM KJIaCCaM

2.6

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IpHpoIHBIN Ta3 U MONMYTHBIC HE(DTSIHbIE




ra3el. Hedth u e€ mpoucxoxaenue. CrocoOsl nmepepaboTku HEPTH: MEPEroHKa,
KPEKUHI (TepMHUYECKHM, KaTaquTHueckuil), nuposnus. IIpoaykTel mepepaboTku
He(TH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITYy. KameHHBIH yroms u

MPOIYKTHI €T0 NepepaboTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpraHU4Y€CKUC COCAUHEHUA

3.1

[IpenenbHbpie OAHOATOMHBIE COUPTHL. METaHON U 3TAHOJ: CTpOeHHE, (pusnyeckue
U XUMHYECKHME  CBOHCTBa  (peakuuu C  AKTUBHBIMH  METalIaMH,
rajloreHOBOJIOPOJIaMH, TOpEeHHE), INpUMEHeHHe. BomoponaHble CBA3M MeEXIy
MOJIEKYJIAMH CHUPTOB. J[eHCTBUE METAHOJIA W 3TAHOJIA HA OPraHU3M 4YEJIOBEKA.
MHOroaToOMHBIE€ CIIUPTHI. DTHJICHIIUKOIb U TNIMIEPUH: CTPOCHUE, (PU3UYECKHE U
XMMHUYECKHE CBOWCTBa (B3auMoOJeHcTBUE €O  IIEJIOYHBIMM  METajulaMy,
KayeCTBEHHAasl peaklysi Ha MHOIOaTOMHbIE CHMPTHI). JleficTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie IIMOCPHUHA U 3TUJIICHITIMKOJIA

3.2

denou: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IC n XHMHYCCKHC CBOICTBA.

Tokcuunocts (henona. [Ipumenenue denona

3.3

Anpaeruapl ¥ KeTOHbl. DopMalberu, aleTaibJAeTu/l: CTpOoeHrue, GU3HIECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHMCIICHHS W BOCCTAHOBJICHHUS, KaueCTBCHHBIC

peaKkIum), MoJy4yeHrue u MpuMeHeHne

3.4

OMHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAs M YKCyCHas
KHCJIOTBI: CTPOEHUE, pU3NUeCcCKre U XMMUYECKHe CBOMCTBa (CBOMCTBa, o0IIMe 115
Kjacca KHUCJIOT, peakius JSTepuuKaiuu), TI[OIy4eHHe U I[pUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KUCIOTHI KaK MPEICTAaBUTENIN BBICHIMX KapOOHOBBIX

KHCIOT. MbllIa KaK COJIH BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIENCTBHE

3.5

CnoxHbie 2UPBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MIAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonoruueckas poib

JKUPOB

3.6

VYraeBoapl: cocTaB, Kiaccu(UKaLuUs YriaeBOJOB (MOHO-, M- U TOJHMCAXAPH]IBI).
['moko3a — mpocredmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
¢buznyeckue U XUMHUYECKUe CBOMCTBa (B3aumozeiicTaue ¢ ruapokcuaoM meau(Il),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHue,
Opo’keHHE TJIOKO3bl), HAXOXJAECHUWE B MPHUPOJE, NPUMEHEHHEe, OHoIornyeckas
posb. DotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMall u 1esuioao3a Kak
npuponaHbie nonuMepsl. CTpoeHue Kpaxmana MU LeUTiojo3bl. Dusnyeckue u

XMMHYECKHUE CBOMCTBA Kpaxmajia (FI/IJIPOJ'II/IB, KauCCTBCHHAA pCAKIUA C I/IOI[OM)

A30Tcoz[ep>1<a1uﬂe OpTraHNU4YCCKUC COCAUHCHUA

4.1

AMHWHOKHCIOTHI Kak aM(bOTCpHBIe OpTraHU4YC€CKUC COCIAUHCHMU. duznueckue u

XMMHYECKHE CBOMCTBA aMHUHOKHCIOT (Ha IpuMmepe IiauiuHa). buonormueckoe




3HAYCHHUEC aMHUHOKHCIIOT. HGHTI/II[BI

4.2

benku kak mpupogHBIE BBICOKOMOJIEKYJISIpHbIE —coenuHeHMs. [lepBuunas,
BTOpUYHAs U TpeTUYHas CTPyKTypa OeikoB. XHMMHUYECKHE CBONCTBA OEJIKOB:

TUAPOIIN3, ICHATYpAIsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIKU

BBICOKOMOJ'IGKYHHPHBIG COCIMHCHUA

5.1

OCHOBHBIC IIOHATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COGIIHHGHHﬁZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMEpU3aAllUN, CPCAHAA MOJICKYJIAPHAA
macca. OCHOBHBIC METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

MMOoJIMMEpHU3alnA U IMOJTUMKOHACHCAI A

5.2

:‘)KCHepI/IMeHTaJ'IBHBIC MCTOJblI H3YUYCHHA BCIICCTB MU HX HpCBpaIHCHHfIZ
O3HaAKOMIJICHHC C o6pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KIIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COEPKAHUS

TeopeTquCKI/Ie OCHOBBI XUMHH

11

XuMudeckuil sneMeHT. AToM. Spo aroma, M30TOMBI. DIEKTPOHHAs 000JI0YKa.
DHepreTHyecKue YpOBHHU, MOAYPOBHH. ATOMHbBIC OpOUTay, S-, P-, d-3JIE€MEHTHI.
Oco0eHHOCTH pacIipeieNIeHHs MJIEKTPOHOB MO OpOUTAIISIM B aTOMaXxX 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTypaIusi aTOMOB

1.2

[Iepnonnueckuit 3axoH u lleproauyeckas cucrema XMMUYECKUX 1eMeHTOoB J[. M.
MenpeneeBa. CBsA3b NepUOAMYECKOro 3akoHa M Ilepmoanueckold CUCTEMBI
xuMmuueckux sneMeHToB J[.M. MenaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BEIIECTB MO TPyMNIaM U TMEPUOJIaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B Pa3BUTUHN HAYKHU

13

Ctpoenne BemiecTBa. XHMHYECKas CBA3b. BHIBI XHUMHUYECKOW  CBSI3M
(KoBaJieHTHas HEMOJISIpHAsE M MOJspHasi, HWOHHAs, MeTajuindeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHn3Mbl 00pa30BaHMs KOBAJIECHTHOW XMMHUYECKOH CBSI3H

(oOMeHHBIN U JOHOPHO-aKIENnTOpHbIN). BogopoiHas cBs3b

14

BanentHOCTS. QHCKTPOOTPI/II.I&TCHBHOCTB. CreleHb OKUCIICHUS

15

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUsS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THUIA KPUCTAUINYECKOW pemerku. [loHATHE O AMCIepCHBIX

cucremax. McrtuHHBIE U KOJUIOWAHBIC PAaCTBOPHI. MaccoBas J0JId BEIIECTBA B




pacTtBope

1.6

Knaccudukanus nHeoprannveckux coennHeHnii. HoMeHKIaTypa HeOpraHu4ecKux

BCHIICCTB

1.7

XuMH4yecKkass — peaKlys. Knaccudukanuss ~ XUMHYECKHX ~ peakmuii B
HEOpPraHUYECKON M OpPraHM4eCKONd XUMHUH. 3aKOH COXPaHEHMsI MacChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHNA SHEPTIUU ITPHU XUMHUYECKUX PCAKIIHAX

18

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IHMYHBIX (haKTOPOB

1.9

OOpatumbie peakiuu. XHUMHYECKOe paBHOBecHe. DakTOpbl, BIUAOIINE HA

cocTosiHue XxuMudeckoro paBHoBecus. [Ipunnun Jle [llarense

1.10

Onexrponutuyeckas auccounanus. CunbHble U cinabble 3mekTponuTsl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCIasl, HEUTpanbHas, 1enovyHas. Peakiium HoHHOTO

oOMeHa

111

OKUCIIUTEIIEHO-BOCCTAHOBHTEIIHLHEIC pcakurn

HeOpraHI/IquKaﬂ XHUMUA

2.1

Hemeramnsbl. [lonoxxenne HemetauioB B Ileproauueckoil cucteMe XUMUYECKUX
anemenToB J[.M. MenzaeneeBa U 0COOEHHOCTU CTpPOEHUS aTOMOB. Duznyeckue

CBOMCTBA HEMETAIUIOB. AJUIOTPOINS HEMETAIIIIOB (Ha IPUMEpE KUCIOPOAA, CEpPBI,

docdopa u yraepona)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJlOTEHOB, CEphl, a30Ta,
dbochopa, yrimepoma M KpEeMHHUS) U HX  COEAUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIUX ~ KHUCIOT, BOJOPOJAHBIX coeauHeHuit). [Ipumenenue

Ba)KHEHUIITMX HEMETAJIJIOB M X COEIUHECHUM

2.3

Meramubl. Ilonoxxenune MeraiuioB B Ilepuoanyueckol cucTeMe XUMHUYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mme pusnyeckue cBoiicTBa MeTauioB. CIijlaBbl METAJUIOB.

9HeKTpOXHMI/I‘{eCKHI>'I pan HaHpH)KeHI/Iﬁ MCTaJIJIOB

2.4

XUMHYECKHE CBOMCTBA BAXKHEUIIMX META/UIOB (HATPHM, KaJMid, KaJbIIUMH,
MarHuii, alfOMHHUN, IIMHK, XpOM, Kele30, MeIb) U UX coeauHeHuid. OOmme

CHOCOOBI MOTy4YeHHs] MeTaoB. [I[puMeHeHe MeTaioB B ObITY U TEXHUKE

25

I'eneTnueckas CBA3b HCOPTaHUYCCKUX BCUICCTB, MPUHAJICIKAINX K PA3JTINYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xummm B oOecredyeHUU Z—)KOJIOFI/I‘-ICCKOI\/IL Z—)HepI‘CTI/I‘{eCKOﬁ )51 HHLHGBOﬁ
6630HaCHOCTI/I, pPa3sBUTHU MCEOWULIMHBI. ITousTue o HAay4YHBIX MC€TOJaxX IMO3HaHHA

BCIICCTB U XMMHUYCCKHUX peaKI_II/Iﬁ

3.2

[IpencraBienust 06 oOUIMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO MOJTYy4YEHUS




BOXHEHIIMX BemecTB. YenoBeKk B MUpPE BEHIECTB U MATEPHANIOB: Ba)KHEUIIHME
CTpOI/ITeJIbeIe MaTepI/IaJIbI, KOHCprKI_II/IOHHLIe MaTepI/IaJIBI, KpaCKI/I, CTCKIIO,
KepaMHKa, MaTepuaibl JJIs 3JIEKTPOHUKH, HAaHOMATEpHallbl, OPraHUYECKUE U

MUHEpaJIbHBIE yI00pEeHUs

3.3

XuMHsiT W 3I0pOBbE UEJIOBEKA: IMPaBWJA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 6€30MaCHOTO UCIIOJIb30BAHUS IIPETapaToB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus. 10 kmacc. [N'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.
AxmmonepHoe obmectBo «M3narensctBo «lIpocBenenney
» Xumus. 11 knacc. ['abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPHUAJIBI IJISA YUUTEJIA
INa6puensa O.C., OctpoymoB N.T"., Cnaakos C.A. MeTtonuueckue MaTepraibl

AJI YIUTCIIA.
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