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HOACHUTEJBHASA 3AIIUMCKA
Ha 6a3e nentpa «Touka pocray obecrneunBaeTcss peannsanus 00pa3oBaTeIbHbBIX
NporpaMM  €CTECTBEHHO-HAYYHOM W  TEXHOJOTMYECKOM HAMpPaBJICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU TpeOOBAaHUSMM 3aKOHOJATENbCTBA B cdepe
oOpa3zoBaHusi U ¢ yuyeToM pekoMeHnanui denepanbHOro omeparopa y4eOHOTO
npeaMeTa «XUMUSD.
ObpazoBarenbHasi TporpaMMa MO3BOJSIET UHTETPUPOBATH PEAIU3yEMBbIE 371€Ch
MOIXO/IbI, CTPYKTYPY U COJIEpKaHUE TIPH OpraHu3aiuu ooydenust xumun B 10-11
KJIacCax, BBICTPOEHHOM Ha 0aze J1000ro U3 JOCTYIHBIX Y4eOHO-METOINYECKUX
komiuiekcoB (YMK).
Hcnons3zoBanne 000pyaoBaHus LEeHTpa « Touka pocTa» Npy peain3aluu JaHHOU
OII nmo3BonseT co31aTh yCIOBUSA:
* IS pacClIMpPEHUs COAEPKAHUS IIKOJIBHOTO 00Opa30BaHMsl;
* Uil TIOBBILUEHUS  IO3HABAaTEJIbHOM  AKTUBHOCTH  OOyYalOIIMXCS B
€CTECTBEHHO- HAy4HOM 00J1acTH;
* IS pa3BUTHUA JTUYHOCTU peOEHKA B IIpoliecce 00y4eHUs: XUMHUH, €T0
ciocoOHOCTeH, (OPMHUpPOBaHMS U YJOBJIETBOPEHHUS COLMAIBHO 3HAUYMMBIX
UHTEPECOB U MOTPEOHOCTEH;
* 11 paboThl C OJAPECHHBIMU IIKOJIbHUKAMH, OPraHU3ALMHA UX Pa3BUTHS B
pa3aNyYHbIX 00JacTIX 00pa30BaTENbHOM, TBOPUECKOU NESTEIBHOCTH.
[Ipumenss uudpoBble Ja0OPATOPUM HA YPOKAX XHMHH, YYallUecs CMOTYT
BBINIOJIHUTh MHOKECTBO JIA0OPATOPHBIX pabOT U 3KCHEPUMEHTOB IO MpOrpamme
CpPEIHEN IIKOJIBI.

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K PE3yNbTaTaM OCBOCHHS
dbenepaabHOil  00pa30BaTEIBPHOM IPOTPaMMBI CpeAHEro oO0Iero oOpa3oBaHMS
(@OIT COO), npencraBieHHbIXx B @DefepalbHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuetom Konneniuu mnpenogaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
denepanuy, peaqu3yOMMX OCHOBHBbIE 00pa3oBaTelibHbIC MPOTPAMMBI, U
OCHOBHBIX TOJNOXKeHH «Crparernn pa3BuTHs BocnuTaHus B Poccuiickoin
®denepanuu Ha nepuo 10 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).
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OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINPEIEICHHUIO
oO1elt cTpareruu 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOyUYaIOIIMXCA CPEICTBAMU
yuebHoro npeamera «Xumusi» anst 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHentyanbHble nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IENEH,
collepKaHus, pPe3yJbTaTOB OOy4YeHUs U TPeOOBaHU K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMOe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHu3alliy, SBISETCA HEOThEMJIEMON 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peaju3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YeJloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBBIO M HOpUpPOIHON cpene. Peanmusyercs xumuyeckoe oOpa3oBaHME
00y4aroIMXCcsl Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl CpeICTBaMU Y4eOHOTO
npeamMeTa «XUMHs», COAEpPKAHUE U TIOCTPOCHHE KOTOPOrO OIpPEAENCHbl B
nporpaMmMe Mo XHMHH C YYETOM CHEHU(PUKH HAYKHM XHMHH, €€ 3HAU€HUS B
NO3HAaHUM TPUPOABI U B MaTepUaIbHOW KU3HU OOLIECTBa, a TaKXKe C YUYCTOM
oOmMX 1enedl M MPHUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero oomiero oopasosanus B Poccuiickoit denepanuu.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOyIO poOJib B
COBPEMEHHOM IMBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CcBOM BKJaJ B ()OPMHUPOBAHKE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXaloUIeM MUpPE KaK O €IUHCTBE
MPUPOABLI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS] B XMMUM Ha OCHOBE MOHUMAaHUSA
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHUS B3aMMOCBA3M MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUS CTajla
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha peIlIeHHe
rII00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSA 4YEJIOBEUECTBA — CHIPHEBOM,
OHEPTeTUYECKOM, TUIICBOM, IKOJIOTUIECKON O€30MaCHOCTH U OXPaHBI 3JOPOBBSI.

B cootBercTBUM € OOmMMM LENSIMU W MPUHIMIIAMUA CPEAHETO OOIIETro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—-11 kmaccrl, 6a30BbI YPOBEHb
U3Y4YEHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOOUMYI0 UM Il BBIPAOOTKM  MHPOBO33PEHUECKHUX
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OpUEHTHPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, IPOJOJIKEHHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocrapnsomuMu  nipeAMeTa  «XUMHS»  SBIAIOTCS 0a30BbIe  KYpChl —
«Oprannueckass xumusi» U «OOmass W HEOpPraHWYeckas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUI MO HEOPraHWYECKONW XMMUU (C BKIIOUYEHHUEM 3HAHUU U3 00IIeH XUMUHU) U
OpraHnyeckoil xumuu. GOpMUPOBaAHUE NAHHOW CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMeTa 00€CIeYnMBAaEeT BO3MOXHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» copmupoBaHa B IMpOrpaMMe IO XHUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuaja U OO0ycCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  OMNpPEAENICHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KIACCUYECKOM TEOPHUHM CTPOCHMSI OpPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHYECKHX M DJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. (CBeneHHs 00 H3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOAOPOJIOB JI0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCOWHEHHH. B Kypce OpraHMYecKoM XWMHH ITOJY4YalOT Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAIILHBIC
NpPEICTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[log HOBBIM yIJIOM 3peHus B MpeaMere «Xumus» 0a30BOro yYpOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUUECKH MaTepuadl M (AKTOJIOTMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas U HeopraHuyeckas
XUMHS» 0O0yYarolMMCs TPEAOCTaBISETCSI BO3MOXKHOCTh OCO3HaTh 3HA4YCHHE
MEPUOJIMYECKOTI0 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMYECKUX IMO3ULIUMI,
rIy0oKe TMOHSATh HWCTOPUYECKOE H3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
o0oO0maroniei 10 00bACHSIOMEH U IPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHMM O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHH, a TAKXKE€ O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpPOTEeKaHus JomoyiHseTrcs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMHU COJEP)KAHMS, HMEIOIIMMHU KYJbTYPOJOTHYECKH W NPUKIAAHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IMOHMMAaHHUIO B3aUMOCBSI3U XUMUHU C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ POJib B MO3HABATENbHON W MPaKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHMUIO YBAXKEHHUA K TIPOIECCY
TBOPYECTBA B 00JIACTH TEOPUH M MPAKTHUECKUX MPHJIOKEHUNH XUMHUH, TOMOTAIOT
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BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MHGOPMAIUIO U
NPUMEHATh €€ JJIA T[ONOJIHEHUsS 3HAHUM, pELIEHUS HWHTEUIEKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a7a4d. B 1enom conepxkaHue yuyeOHOro
npeamMera «XHMHS»  JAaHHOTO  YPOBHS  HU3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0ydYarOMIMXCSd MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
dunocodckux uaeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHHMYECKOro U
OpraHU4YeCcCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB HMX COCTABOM U
CTPOEHHEM, I[T03HABAEMOCTh IMPUPOJHBIX SABJICHHM IyTEM OHKCIIEPUMEHTAa U
pelIeHUs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUYECKHUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKHUX MpoOsem, a
TaK)Ke Mpo0JIeM COEpexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAIIOB.

B nmane pemenus 3agady  BOCIHUTAHUSA, Pa3BUTUA M COLMAIM3ALMHA
oOy4Jaronuxcst TPUHATHIE NPOrpaMMON MO XMMHUHU MOJAXOJbl K OINPEACICHHUIO
COJEpKaHUsl M TOCTPOCHHUS TpeaMeTa NpelycMaTpuBalOT (OPMUPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JACWCTBUH, HMEIOMMX Oa30BO€ 3HAUECHUE MJIs
pa3IMYHBIX BHUJIOB JESATEIBHOCTU: pEUIEHUs MpoOJieM, IOWCKa, aHalu3a H
00paboTKHu uH(popMaIi, HEOOXOIUMBIX JJIs1 MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIENOBATENbCKON JEATEIBbHOCTH, 3aHUMAIOIECH Ba)XHOE MECTO B IIO3HAHUU
XUMUHU.

B npakTuke npenojaBaHHMs XUMHUM Kak Ha YpPOBHE OCHOBHOI'O OOWIEro
0o0pa3oBaHus, TaK ¥ HA YPOBHE CPEIHET0 00IIero 00pa3oBaHMs, IIPH ONPEACICHUN
COZIEPKATEIIBHOW XAapaKTECPUCTUKKU LEJIEW W3y4eHUs IpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO TMPHU3HASTCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIBHOCTH YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTYyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NOAXOJ K ONPEIACICHUIO LIEJEH H3y4YEeHUs
PEIMETA SABJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiiacHO JaHHOW TOYKE 3pPEHUs TVIABHBIMM LEJSIMU M3YYEHHUsS IpeaMera
«Xumus» Ha 6azoBom ypoHe (10 —11 ki1.) sBsIFOTCS:

e (QopMHUpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIeH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEi
UX Pa3BUTHUS U CTAHOBJICHHUS,
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e (opmupoBaHUE U pa3BUTUE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHHH OpPUEHTHPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIE, B IPAKTHUECKOM 1 MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atumMm, coaepskaTenbHas XapaKTepUCTHKA IeJiel U 3a7a4 U3YYCHHUS
npeaMeTa B IporpaMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPHOPUTETAMU B CHUCTEME CpelHEero oouiero oopazoBanus. CerogHs B
NpernofaBaHUM XAMUU B OOJNBINEH  CTEMEHU OTHACTCS  MPEATNOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJAep)KaHus oOOydeHHUs, OPHEHTUPOBAHHOW Ha
HOJrOTOBKY BBIIIYCKHHUKa 00II€00pa30BaTEIbHON OpraHu3aliy, BIAJCIOIIETO HE
HaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHUSIMM aKTUBHOTO IOJIyYE€HHUs 3HAHUI W NMPUMEHEHHs] UX B pealbHOM >KU3HU
JUTS PEIIeHUs] TPAKTHUECKUX 3a7ad.

B cBa3u ¢ 3TUM npu M3ydeHHM MpeaMmeTa «XHUMHS» JAOMUHUpYIOLIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3aauH, KaK:

ajanranus o0yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MHpA,
(GopMupoBaHHE  HMHTEJUIEKTYaJdbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
camM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHHSTHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsX, CBSA3aHHBIX C BEIIECTBAMH U MX
NPUMEHEHHEM;

GopMupoBaHue y OOy4aroImIMXCs KJIIOUYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIN), WMEIONINX YHHUBEpCAaTbHOE 3HAUCHWE M1 Pa3IMYHbIX BHIOB
NEeATENbHOCTU: PEIIeHUs mpolieM, MOUCKa, aHalin3a U 00paboTKU HH(OpMaLuH,
HEOOXOMUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIHHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IIO3HAHUU XHWMHH, a TaKXKe [UIsI OLUEHKU C MO3ULHM
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HA OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIINXCS: CIOCOOHOCTH CaMOCTOSTEILHO IPUOOPETATh HOBBIC
3HAHUA 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA M aHaiu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMAITH XUMHUYECKOTO COJIeP KaHNUS;

(opMupoBaHKE U pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JJOTMYECKOTO
MBIIICHHS], HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO
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HEOOXOIUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU M MPOBEICHUU XUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHWE Yy OOyYarommxcs YOSKICHHOCTH B TyMaHHCTUYECKOU
HAIpPABJIEHHOCTH XWMHUHU, €¢ BaXKHOH POJM B PEHICHUH TJ00aIbHBIX MpoOsieM
paIoOHaIBHOTO MPUPOAONOIB30BaHNUs, TOTIOTHEHUS SHEPTETUUECKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeskHOTO
OTHONICHUS K TIPHUPOJIE M CBOEMY 3IIOPOBBIO, a TakKKe MPUOOPETCHHs ONbITa
WCIIOJIb30BAaHUs TONYYCHHBIX 3HAHUN JUIA TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SIBICHUSMHU.

B yueOHOM maHe cpeaHero oOLEero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-Hay4HbIE
OPEIMETHD).

OO011ee 4nucIo 4acoB, OTBEACHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kimacce — 34 yaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heeoio).
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COILEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHMYeCKOM XUMUM

[IpeameT opraHnYecKOl XMMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B
[IOJIyYEHUM HOBBIX BEIIECTB M MaTepHajoB. Teopus CTpOEHUs OpPraHUYECKHUX
coenquHeHnit A. M. bytnepoBa, ¢ ocHOBHbIE 00KeHUsI. CTPyKTypHBIE POPMYJIbI
OpraHMYecKux BelecTB. [ omonorus, wuszoMepus. XuMHYeCKas CBiA3b B
OPTraHUYECKUX COCIUHEHUAX — OJTMHAPHBIC U KPATHBIE CBSA3H.

[IpeacraBnenne o kiaaccupUKaIMK OpraHuyeckux BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHUN (CUCTEMaTUYyecKas) W TPUBHAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKMX BEIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

Yraesogopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAa. Mertan u 3TaH —
OpocTeiline NpPEeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUus] M TOpPEHHUdA), HAXO0XKACHHE B NPUPOAE, MOIYYEHUE U
IIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA Psil. DTUJIEH U MPONWIEH —
OpocTeHIlne NpeACTaBUTENN aJKEHOB: (PU3MYECKHME W XHMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUIpATAlMU, OKHUCJIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHeHIIHe
XUMUYECKUE CBOWCTBa (peakuus noiaumepusaunu). [lonmydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— MPOCTEUIINNA TMPEICTABUTENb AJKUHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (pEaklUMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTALIH,
TOpEHUs), OJyYEHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XUMUYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHMS), MOJyUYeHUE U MpUMEHEeHUe. 101yon:
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cocmas, cmpoeHue, (uzuveckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOAYYeHue u npumerneHue. TOKCUYHOCTD
apeHoB. ['eHeTHueckas CBsI3b MEXIY YIVIEBOAOPOJAAMH, MNPUHAMICKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpupoaHbie MCTOYHUKH YTriAeBOAOPOJOB. [IpupoaHbiii ra3 u MOMyTHHIE
HedTsaabie ra3el. HedTh m e¢ mpoucxoxaenue. CriocoObl mepepaboTku HedTH:
NEPEeroHKa, KPEeKUHT (TEPMUYECKUM, KaTaTuTU4YeCKui), mnupoiau3. IIpoayKTel
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KameHHBII
YTOJIb U IPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIBHBIE METOJbI HW3YYCHHS BEIICCTB W WX IPEBpAICHUI:
O3HAKOMJIEHHE C oOpasllaMu IUIacTMacC, KaydyKOB M PE3UHbI, KOJUICKIIUU
«Hedts» u  «Yromp», MOJEIMPOBAHHE  MOJIEKYJ  yIIEBOAOPOJOB U
raJIOT€HONPOU3BOIHBIX, MTPOBEICHUE TPAKTUYECKON PabOThl: MOJYyYEHHE ITHIICHA
Y N3y4YEHUE €TO CBOWCTB.

Pacuérnbie 3amaum.

Beluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMUYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WX MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xaniue opranndeckue coeJuHeHs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHOT U O3TaHOJ: CTPOEHUE,
dusznueckue U XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMU MeETallJIaMH,
raJIOTeHOBOJIOPOJIaMH, TOpEHHue), TpuMeHeHue. BoaopoaHbie CBS3H MEXAY
MOJIEKyJIaMH CTIUPTOB. JlelicTBre MeTaHOa 1 STaHOJIa Ha OpTraHU3M YeJIOBeKa.

MHOTOATOMHBIC  CIUPTHL. OTWICHTIWKOIL W  TIHIEPUH: CTPOCHUE,
dusnueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJllaMH, KaueCTBEHHAs PEakIus Ha MHOTOATOMHBIC CIUPTHI). JleiicTBUE Ha
opranm3Mm uesoBeka. [[pumeHenne rimuepruHa u STHICHTJIUKOJIS.

@deHoJ: CTpOEHHE MOJIEKYJbl, (U3MYECKHEe W XHMHYECKHE CBOWCTBA.
Toxcuunoctsb (henona. [Ipumenenue denona.

Anbaeruapl U kemowuwvl. Dopmanplerull, aleTalbICTUl: CTPOCHHUE,

(¢usznyeckue U XUMHUYECKHE CBOMCTBA (pEakUWU OKUCICHHS U BOCCTAHOBJIICHHUS,
KauyeCTBEHHbIE PEAKIUH), OJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U NpuMEHEHHUe.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILEE ACHCTBHE.
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Cnoxnble 3¢GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrieBompl:  cocTaB, KiacCUpUKAIUsA ~ yraeBoAOB  (MOHO-, [OU- W
noyimcaxapubl). ['roko3a — nmpocTenmii MoHOCaxapua: 0OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKUEe W XUMHUYECKHE CBOICTBAa (B3aUMOJCUCTBUE C
ruapokcugom meau(Il), oxucieHue amMmmuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
o6uonoruueckas poib. DotocunTe3. OpykTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmaia H
HEeJUt0NI03bl.  DU3MUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmayia (THUAPOIH3,
KaueCTBEHHAsI PEAKIIHS C HOJIOM).

DOKCIEepUMEHTAIbHBIE METOJbl HW3YYCHHS BEIIECTB W WX MPEBpAIICHUN:
IpOBEJCHUE, HAOJMIOJEHUE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAa4ECTBEHHBIE PEAKIMU OJIHOATOMHBIX CIHUPTOB (OKHUCIEHUE STaHOja
okcuznoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJUIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnpie 3amaun.

Boluucinenuss mo ypaBHEHHMIO XHMHMUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIIMHM MO0 M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3zoTcoaeprkane OpraHnyecKre CoOeTMHEHUS!.

AMMHOKHCIIOTHI KaKk am(OTEepHbIE OpraHnuYeckue coeAuHeHus. duzndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTumap.

benku xak mpupoaHBIE BBICOKOMOJCKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TPETHYHAsl CTPYKTypa OeiKoB. XHMMHYECKHE CBOWCTBA OECIJIKOB:
TUAPOJIN3, ICHATYpALIMs], KAYECTBEHHBIE PEAKIIMK Ha OCJIKU.

DKCIEepUMEHTAIBHBIE METOJbl HW3YYCHHS BEIICCTB W WX IPEBpaICHUI:
HaAO0JII0/ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: A€HATypalus OeJIKOB MpU
HarpeBaHUM, LIBETHbIC PEaKLUU OEIKOB.

BroicokoMoieKkyJIsIpHbIE COeTUHEHUSI

OCHOBHBIC TIOHATHSI XHUMHH BBICOKOMOJICKYJIIPHBIX COCAMHCHHUI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALIMS U TOTUKOHACHCAIHS.
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OKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HUX IpEBpaIleHUl:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4IyKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPU N3YYCHUN OPTaHUYECKONW XUMUU B
10 xmacce OCymIeCTBIACTCS dYepe3 HCIOIb30BaHHE KaK OOIHUX €CTECTBEHHO-
HAyYHBIX MOHATHUMA, TaK U TOHSITHH, SBISIOMIUXCS CUCTEMHBIMU JJISl OTIEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SBJICHUE, HAYYHBIN (DakT, TUTIOTE3a,
3aKOH, TEOpHSs, aHaJM3, CUHTE3, KJaccu(puKalus, NepuoIudHOCTh, HAOII0/ICHUE,
HU3MEpPEHHE, IKCIIEPUMEHT, MOJICITHPOBAHHE.

dusuka: wMaTepus, DHEpPTrHUs, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboToCcHHTE3, OMOJOTHYECKH AaKTUBHBIC BemecTBa (OCIKH, YTIEBOIBI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAaeMble, TOILIUBO,
pECYpCHI.

TexHonoTHs: mNHIEBBIC MPOAYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMS,
MOIOIIIE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUYECKHE TPENapaThl, MaTepUalIbl U3
UCKYCCTBEHHBIX 1 CHHTETUUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XUMUU

XUMUYecKuil 3raeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAsS
000JI04Ka. DHEPreTHYeCKUe ypOBHH, MOAYPOBHU. ATOMHBIC opOHTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHUs JJICKTPOHOB MO OpPOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. IIEKTPOHHASI KOH(PUTYPAIIHSI aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
xuMudeckux 3neMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyIIaM U MEepUOaM.
3HavueHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.
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CrpoeHue BemiecTBa. XUMHYECKas CBS3b. BUAbI XUMHUYECKOW CBS3H
(KoBaJieHTHasi HEMOJISIpHAsh W TOJsIpHAsi, MOHHAsg, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJECHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM M  JIOHOPHO-
akLenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OIEKTPOOTPULATENIBHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. UMbl KPUCTALINYECKUX PELIECTOK. 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELICTKH.

[TonsiTne o gucnepcHeIXx cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1 BElecTBa B pacTBOpeE.

Knaccudukanus HEOPraHUYECKUX COCMHEHHUM. Homenknarypa
HEOPTaHWUYECKUX BEIIECTB. | eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumuueckas — peaknus.  Kraccudukanus  XUMUYECKUX — peakuuid B
HEOPraHMYECKOM M OpPraHMYECKOW XUMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliM, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4ecKoe paBHOBecue. DakTOppl, BIUAKOIIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipuniun Jlelllarense.

Onektponutuyeckas auccounanus. CuibHbIe U ciadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIE PEAKLIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
neMoHcTpanus Tabmui «Ilepuogudeckas cucrema XUMHYECKUX 3jeMeHToB JI[. .
MenneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEIICTOK, HaOIIoJIeHne U
OMHCaHUE JEMOHCTPAIIMOHHBIX U Ja00OPaTOPHBIX OMBITOB (Pa3IOkKEHUE TTEPOKCHIA
BOJIOPOJIa B MPHUCYTCTBUU KaTAJIN3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TMOMOUIBI0 YHUBEPCAIbHOIO HWHJMKATOpA, pPEAKIUU HOHHOIO0 OOMEeHa),
IPOBENICHUE TIPAKTUIECKON paboThl «BiausiHue pa3inyHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIum».

Pacuérnpie 3amaun.

Pacuetel 10 ypaBHEHUAM XUMHUYECKHX pEAKUUH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIIOJIb30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranmner. Ilonoxenne HemerauioB B Ilepuoguyueckort  cucreme
xuMuueckux sneMeHToB [[. 1. MenneneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
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®u3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yraepoga W KpeMHHS) HW @ HX  COSAUHEHWUH  (OKCHOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHU ).

[IprMeHeHne BaKHEUIINX HEMETAJLUIOB U UX COCNHEHNUN.

Mertambl. [lonoxenne meramwioB B llepruoanyeckor CHUCTEME XMMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJICKTPOHHBIX 000JIOYEK
aToMoB MeTa/ioB. O0mme ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSJI HAIIPSYKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BaXKHEHINHMX METAUIOB (HATPHM, KaJMK, KaJIbITUH,
MarHui, alIfOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUHN.

OO6mume cnocoObl MmomydeHus: MeTauioB. [IpuMeHeHre MeTalsioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJbBl HW3YyYE€HHUS BEIIECTB M HX MPEBPAIICHUN:
M3yUYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», OOpa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTANBHBIX 3ajla4, HAONIOJICHWE M OINHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0UYeH, KAYECTBEHHBIE PEaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnpie 3amaun.

Pacuérel maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacyeTsl Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MIPOIYKTOB PEAKIIMH, €CITU OJTHO
13 BEIIECTB UMEET MPUMECH.

XUMUA ¥ )KU3Hb

Ponp xuMum B oOecCrieYeHUH SKOJOTHYECKOM, SHEPreTHYSeCKOW M IHIIEeBOM
0€30IMacCHOCTH, Pa3BUTHM MEAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBiernss 00 OOMMX HAYYHBIX MPUHIMIIAX  TPOMBIILICHHOTO
MOJyYEHHUS] BAKHEUIIINX BEUIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUATOB. BAXKHEWIIHNE CTPOUTEIbHbBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpualbl, KpPAacKH, CTEKJIO, KepamuKa,
MaTepuasbl JJid AJIEKTPOHUKH, HAaHOMATepUaslbl, OPTaHUYECKUE M MHUHEpaJIbHBIC
yI0OpeHusl.

XuMHUSIT U 3I0pPOBbE YEIIOBEKAa: MpaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOT0 MCIOJIB30BaHUS MPEMapaToB OBITOBOW XUMHUHU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.
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Peanuzanuss  MeXnpeaMETHBIX  CBsA3ed MpH  M3y4yeHHH OOmed u
HeopraHnyeckoil xumMuu B 11 Kilacce OCyIIeCTBIIIETCS Yepe3 UCIOIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYUHbIX TMOHSATUH, TaK W TOHATUH, SBISIOUINXCS
CUCTEMHBIMU JIJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAYYHBIE TMOHATHSA: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaju3, CHUHTE3, KilaccuuKanus, MNEePUOJUYHOCTh, HAOIIO/IEHHE,
HKCIIEPUMEHT, MOJICIMPOBAHIE, U3MEPEHUE, SIBIICHUE.

®dwusuka: MaTepus, YHEPrusi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaJAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoO€ COCTOSIHUE BEILECTBA, (PM3MUECKUE BETUUYMHBI U €IUHMIIBI UX
MU3MEpEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, OSKOcHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILLIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE OPOJBI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
pecypeBl.

TexHosorus: XUMHUYecKasi MPOMBIIUIEHHOCTb, METaLTyprusi, IPOU3BOACTBO
CTPOUTENBHBIX MaTepUaloB, CEIbCKOXO3SIIICTBEHHOE MPOM3BOACTBO, MHIIEBAs
MPOMBINIJICHHOCTh,  (papMalleBTUYECKas  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKUX IPEernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
AJIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OoOy4aronMMuUCsl TMPOrpaMM CpeIHEro oOmero oopa3oBaHusi (JUYHOCTHBIM,
METalpeAMETHBIM W OpeaAMeTHbIM). HayyHo-meToauyeckodl OCHOBOM s
pa3paboTKu TMIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHETO OOIIETro
00pa3oBaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cootBercTBUM € CHUCTEMHO-AESTENBHOCTHBIM TOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpenMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYaAIOUIUMUCS POCCHUMCKOW TpaKAAHCKOW HIACHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIMYKUe MOTUBAIMU K 00Y4YEHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUMXCSl PYKOBOJCTBOBATHCSI B CBOEH
AESTEIbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPHUCYIIHUMH IE€IOCTHOU
CUCTEME XMMHUECKOro o0pa3oBaHMs;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBHUTH
IIEJTN U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS TMpeAMeTa «XHUMHs» IOCTUTAIOTCS B
€IMHCTBE Y4YeOHONW W BOCIUTATENIbHOM JESITENIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJiealaMd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSITHIMU B OOIIECTBE
HOPMaMH W  TpaBWIAMH  TOBEJEHHUS, CHOCOOCTBYIOIIUMHU  TIpolleccaM
CaMOIIO3HAHUS, CAMOPa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
oOyyJarouxcsi.

JIndHOCTHBIE pe3yNabTaThl OCBOCHUS TpeaMera «XUMHUS»  OTpPakaroT
c(OPMHUPOBAHHOCTh OTBITA ITTO3HABATEILHOW U TIPAKTUYECKON JESATEIHHOCTU
oOyJaromuxcs Mo pean3aiuy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIC B
JacTu:

1) rpaIaHCKOro BOCIIUTAHUS

OCO3HaHUsI 00YJAIOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBaXCHUS K 3aKOHY M MTPABOIOPSJIKY;
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MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIaX MEXITHIHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESATENBHOCTU TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHAMATh MOTHBBI, HAMEPEHUS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AeSTEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUIO
OTEUECTBCHHOU XUMUMU;

YBOKEHHUSI K IPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUYECKOTO
MIPUMEHEHUST XWUMHH, OCO3HAHHS TOTO, YTO JOCTHDKCHHS HAyKH €CTh pPe3yJIbTaT
JUTATEITbHBIX ~ HAOJMIOJACHUH, KPOIOTIMBBIX  AKCIICPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/Ia YUYCHBIX U MPAKTUKOB;

UHTEpECa M TI03HABATEIbHBIX MOTHBOB B TOJYYCHHUH M TMOCIEAYIOIMIEM
aHanu3e UHPOpPMAIIUU O TMEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XMW,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBE/ICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIINH, CBSI3aHHBIE C XMMUYECKUMU SIBIICHUSIMH,
U TMIPUHUMATh OCO3HAHHBIC PEIICHHUS, OPHUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOC IMOBEICHHWE M TOCTYIKH CBOWX TOBAPHIICH C
MO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHUE TMOCJEICTBUM ITUX
MOCTYTIKOB;

4) dpopMupoBaHHA KYJbTYPbI 310POBbSI:

MOHMMAaHUSl [EHHOCTEH 3J0poBOrO0 U Oe3omacHOro oOpasza >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOmro/ieHns TpaBui Oe€30MacHOro OOpalleHusi ¢ BEUleCTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHWUMaHUS IIEHHOCTH TIPAaBWJI HMHIWBHAYAJIbHOTO M  KOJJICKTHBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIIUAX, YTPOXKAIOUINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyaoBOro BOCIMTAHUSI:
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KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKON
JeSTEIbHOCTH, OOIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruX BHAAX
JESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3a/ad
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOQPECCHIl pa3IMdHOTO poja, B TOM
YHUCJIEe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBOKEHUSI K TPYAY, JIOJSAM TPyJla U pe3yJibTaramM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIMBHIYaJIbHOW TpPACKTOPUU
oOpasoBanusi, Oyayuied mpodeccu U pean3ald COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHH, HHTEPECOB U
MOTpeOHOCTEHN 001IeCTBa;

6) IK0JIOrNYeCcKOro BOCIIMTAHUS:

AKOJIOTUYECKU 1I€JIECO00pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa HKOJOTUYECKUX MPOoOJIeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJNb30BAHUSA JOCTMIKEHUNW XUMHH JUIS
peLIEHUs BOIPOCOB PAIMOHAIIBHOTO MPUPOOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, MPUHOCIIIUX Bpel OKpYXKaroUeu
NPUPOAHON Cpejie, YMEHHUSI MPOTHO3UPOBATH HEOJIArONMPHUSTHBIE JKOJIOTUUYECKHE
NOCJIEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJU4Ms PA3BUTOrO HKOJIOTHYECKOTO MBILUICHUS, 3KOJOTUYECKON KYJIbTYPHI,
OmnbITa NEeSATENbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJACTBOBAaTbCS UMM B IO3HABATEIIbHOM, KOMMYHUKATHUBHOW M COLUAIBHOMN
MPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUHU
xemopoouu;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

c(OPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS e¢ poJid B
dbopMHpOBaHNY PANMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXAIoleM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, B
NO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuu MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKJICHHOCTH B 0CO0OW 3HAYUMOCTH XHMHH JJIS COBPEMEHHOU
UUBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMpaBICHHOCTH W BaXHOM pOJU B
CO37]aHUU HOBOM 0a3bl MaTEPUAIBHOM KYJIBTYpPbI, PEIICHUU TTI00ABbHBIX MPOo0sieM
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YCTOMYHMBOTO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, SHEPTEeTUUECKOM, MUIICBON U
AKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICYCHUH YCIOBUN
YCHENTHOTO TpyAa W OKOJOTHYECKH KOMGMOPTHOW IKU3HHU KaXKIOTO HWICHA
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TIIOHUMaHHUS CYIIHOCTH METOOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOIb30BaTh
NOJTydaeMbl€ 3HAHUS JJI aHAJIU3a U OOBSICHEHHUSI SIBIICHUN OKPY)KAIOIIEero MUpa U
MIPOUCXO/ISIINNUX B HEM U3MEHEHHM, YMEHHUS JIeNIaTh 00OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB © MMEIOMUXCS JAaHHBIX C IMEIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIUIX;

HWHTEpeca K O3HAHUIO U MCCIIEI0OBATEILCKON ACSITEITLHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUWA 10 XUMHUU B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSMH;

HMHTEpeca K 0COOEHHOCTSAM TpyJa B pa3lnyHbIX chepax npodhecCuoHAIbHOM
JCSATCIIEHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pPe3yJbTaThl OCBOCHUS y4€OHOTO IpeaMera «XuMus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble Ui (OPMUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIMXCA
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIeHAYYHbIC MOHSATHUS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCHU(PUKY METOIOB TO3HAHUSA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUC,
npolecc, CUCTeMa, Hay4YHbI (hakT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCaJIbHbIC Y4eOHbIC NelcTBUs (TIO3HaBaTEIbHbIC, KOMMYHHKATHBHBIE,

pEryJIsITUBHBIE), o0ecreunBaroIme dbopmupoBaHue (GyHKLIHMOHATIBHOM
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHIIUU 00yUYaroXCs;
CHOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE pPe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JEACTBUSIMU.
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OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH MO3HABATEJIbHBIMU
ACUCTBUSIMM:

1) 6a30BbIe JOTHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OpMYJIMpPOBAaTH W aKTyallu3UpoBaTh  Mpoliemy,
BCECTOPOHHE €€ PacCMaTpUBATh;

ONpEeNeNATh LEJU JAEATENbHOCTH, 3aJlaBasi mHapamMeTpbl U KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTD PE3YIIBTATHI AEATEIBHOCTHU C ITOCTABIICHHBIMHU LIEJISIMU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUCMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHSATUNW M YCTAHABIMBATH WX B3aWMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIIHME MOHITHUS JJIs1 OOBSICHEHUS OTNIENbHBIX (DAaKTOB U
SIBIICHU;

BBIOMpATh OCHOBaHUSI W KPUTEPUU I KJIacCU(PUKAIMU BEIIECTB M
XUMHYECKUX PEAKLINN;

YCTAHABIIMBaTh MPUYMHHO-CJIECJACTBEHHBIE CBS3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaACCYXJeHUS (MHAYKTUBHBIC, JE€IyKTUBHbBIC, 10
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MIPUMEHSThH B MPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIIH, TTPEOOPA30BLIBATH MOICIIbHBIC MTPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMUYeckas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakiuyu — TMpU PEHICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUECKUX 3ajiad,
MIPUMEHSTh Ha3BaHHbIC MOJIEIbHBIC MPEACTABICHUS JIJIs1 BBISBJICHUSI XapaKTEPHbIX
PU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE AeiCTBHS:
BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX

peaKkuii;

(dbopMyIHpOBaThH 1EJIU U 33/1a4W UCCIIEIOBAHUS, HCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSTENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U IPOBEACHUSA
YUYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIOAATh 3a XOJI0M
MpoIiecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBaTH
00001IIeHNs ¥ BBIBOJIBI OTHOCUTEILHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJIEIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIIbCKOM ¥ MPOEKTHOMN
JESTETLHOCTH, TPOSBISATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEITLHOMY



TOUYKA \! POCTA

IIOMCKY METOJOB pEUIEHUs MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3InYHBIX
METOJI0B ITO3HAHUS.

3) padora ¢ undopmanmeii:

OPUEHTHPOBATbCS B pA3IUYHbIX MCTOYHMKAX HH(popMmanuu (Hay4dHO-
MOMyJISIpHAsE JIUTEpaTypa XUMHYECKOTO COJAEpX aHHs, CIpPAaBOYHBIE MOCOOUS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUIOB U (HopM
peICTaBICHHUS, KPUTHYECKU OLICHUBATH ec JIOCTOBEPHOCTb u
HEMIPOTUBOPEYUBOCTD;

(GopMyTUpOBaTh 3aMPOChl U MPUMEHATH PA3NUYHBIE METOJbI MPH MOUCKE U
orOope wuH(pOpMaMK, HEOOXOAMMOW I BBINOJHEHUS YYEOHBIX 3aJad
OTPEICIICHHOTO THUTIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS HWH(GOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMy  NpeICTaBIICHUS
nH(popmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4yHBIA $3BIK B KayecTBE CpeACTBa IpU pabore ¢
XUMUYECKON MHpOpMalMe: NPUMEHATh MeXNpeaMeTHble ((u3ndecKkue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (POpMYIIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M NPEe0Opa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA
HaIJIsITHOCTH.

OBiaseHue yHUBepCaIbHBIMA KOMMYHHUKATHBHBIMH 1CHCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYKJAaeMOU TEMbI B XOJ€ JUaJiora u/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (POPMYIUPOBATH  CBOM  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1auH;

BBICTYNATh C MpPE3EHTAlUed pe3ybTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO UM COBMECTHO CO CBEPCTHUKAMU MPU BBINOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, pealu3aliy y4eOHOTo npoekTa U (GOpMyJIMpPOBaTh BBHIBObI
M0 pe3yjbTaraM MPOBEACHHBIX HMCCIEAOBAHUN MYyTEM COIJIACOBAHUA TO3ULIHAN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU AeiiCTBUAMM:

CaMOCTOSATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
NeSATEIbHOCTh, ONpeneNsis e¢ Lead M 3aJauyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh MpejiaraeéMblii aJfOPUTM JEUCTBUI TpHU
BBIMIOJJHEHUH YYE€OHBIX U HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Hauboee
3¢ (deKTUBHBIA CHNOCOO HMX pEIIeHHS C YYETOM IIOJIyYE€HHs HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUUYECKUX PEAKLIMSIX;
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OCYIICCTBIIATL CAMOKOHTPOJIb CBOCH JESATEIbHOCTH Ha OCHOBE camMoOaHaIu3a
H CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbie  pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh  TPEACTABICHUH O XHUMHYECKOW  COCTABIISIIOIICH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU
npupoabl, B  (OPMUPOBAHMM  MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(bYHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUs MPAKTUYECKUX 3a1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHUS (XUMHYECKHH JJIEMEHT, aToM, OJJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTD, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpallCHHas), MOJib, MOJISIpHas
Macca, MOJIAPHBIA OO0BEM, YIVIEpOAHBIA CKeJeT, (yHKUMOHANbHAs Tpymmna,
paguKai, U30MepHsi, U30MEPbl, TOMOJIOTUYECKHUI PsJl, TOMOJIOTH, YTI€BOJOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAUHEHUS, MOHOMED, IOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOpHsI CTPOEHUS
opranuueckux BemectB A. M. ByTiiepoBa, 3akKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUA,
Jexaluuye B OCHOBE NOHUMAHMS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUM, (PAKTOJOTMYECKUE CBEJEHUS O CBONCTBAaX, COCTaBe, IOJYyYEHUU U
0€e30MacCHOM HCIOJNb30BAaHUM BAXKHEUIIUX OPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JAESATENbHOCTH YEIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKHU TOHSTHH,
yCTaHABJIMBATh UX B3aMMOCBSA3b, MCIOJb30BATh COOTBETCTBYIOUIUE MOHSATHS MpU
OMMCAHUM COCTaBa, CTPOCHUSI U NMPEBPALICHUI OPraHMYEeCKUX COCANHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIH30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHUSI MOJEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKPAILICHHOM)
dbopMyn OpraHMYECKHX BEHIECTB W ypaBHEHUN XUMHYECKUX PEAKIUH,
U3TrOTAaBJIMBATh MOJEIHU MOJIEKYJ OpraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;
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c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATh IMPUHAJICKHOCTh H3YYCHHBIX
OpPraHMWYECKUX BEHIECTB [0 MX COCTaBy M CTPOCHUIO K ONPEIACICHHOMY
KJIacCy/TpynIie COeauHEHUN (YTJIEBOIOPOIBI, KHUCIOPOA U a30TCOIEpIKAIINe
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaThb WM Ha3BaHUS MO
cucrematudyeckord HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAJIBLHBIC
Ha3BaHUs OTACIBHBIX OPraHWYECKUX BEIIECTB (PTUJICH, IMPONUJICH, alleTHIICH,
STUJICHTJIMKO/b, TIULEpUH, (PeHos, (GopManbaerus, amneraabIeruj, MypaBbHHAsS
KHUCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsl KUCJI0Ta, CTEapUHOBAasA KUCIIOTA, TJIFOKO34,
bpykTO3a, Kpaxmal, MeJUTi0103a, TIUIH);

c(hOpPMUPOBAHHOCTh YMEHHUSI ONPEACISTh BUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MaCChl BEILIECTB,;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu30BaThb  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIECTB (METaH, ATaH, STUJICH, MPOIMJIEH, AalleTHUJIEH,
Oyranuen-1,3, metundyramuen-1,3, OeH30J, METAaHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
[JIMIEPUH, (PEHOJ, aleTAIbACTU]l, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMaJl, IeJUII0J103a, aMUHOYKCYCHAsl KUCJIOTa), MILTFOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKJYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX pPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOOPOHOTO
Colpbid  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHUM TPOBOJUTH BBIUYMCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMy, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIIECTB WJIU MIPOIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHH BIAJETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX
METOJIaX HAYyYHOTO MO3HAHUS, UCIOJIb3yEMbIX B XUMUH MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HaOIt0IeHnEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOII0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
nocynod W jabopaTopHBIM OOOPYJIOBaHMEM, a TakKXKe IMpaBwiia OoOpalieHus ¢



TOUYKA \! POCTA

BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATH XUMHYECKHM
AKCIEPUMEHT (IIPEBpAILEHUs] OPTaHUYECKUX BEILECTB MPU HArPEBaHUU, MTOTYUYCHHE
STWJICHA W U3YYCHUE €r0 CBOMCTB, KAYECTBECHHBIC PEAKIUHA OPTraHUYECKUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEIKOB) B
COOTBETCTBMM C TMpaBWJIAMU TEXHUKA OE30MAaCHOCTH TMpU OOpalieHUuu C
BEIIECTBAMHU M J1a0OpaTOPHBIM OOOpPYJOBAHHEM, MPEACTABIATH PE3YJIbTAThI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuit 1 GOpMyIUPOBaATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIU3UPOBATH XUMUUYECKYIO
uH(pOpMAIMIO, TOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOMU
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJNIOAaTh  MpaBWIa  JKOJOTHYECKU
1IeJ1eCO00pa3HOro0 TMOBEJEHU B OBITY W TPYJAOBOM JIEATETLHOCTH B LEISAX
COXPaHEHHMsI CBOETO 30POBbsI U OKPYXKAIOLIEH MPUPOAHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3MBbI OINPEIECICHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbIca nokaszatens [I/IK, mosicHATe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAllEHUS HMX BPEIHOTO BO3JCHUCTBUS Ha OPraHU3M
YEJI0BEKa;

JUIsl OOYyYaronIMXcsi C OTPAaHUYCHHBIMU BO3MOXXHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIETNBIX M CJIA0OBUISIIMX OOYyYaromMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOIass M HeopraHudeckas
XUMUSD» OTPaXkKaIoT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XHMHUYCCKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAapTHHBI MHpA, POJM XHMUU B TIO3HAHWUU SIBJICHUU
OpUPOALl, B (POPMUPOBAHWUU MBINUICHUS U  KYJIbTYPHl JIMYHOCTH, €€
(byHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIMMOM /ISl PEIIEHUs MPAKTHYECKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U IPUPOIHON

cpene;
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BJIAJCHUE  CUCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATUS (XMMUYECKUH 3JEeMEHT, aToM, W30ToI, S-, P-, d-
AJEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKWCIICHUS, XUMHUUYECKasl CBS3b
(xoBaJIeHTHAas, MOHHAs, METaJNIN4YecKasi, BOJIOPOAHAS), KpUCTAIIIMYECKAs PELICTKA,
TUIIBI ~ XUMHUYECKMX pPEAaKUUH, pacTBOp, JJEKTPOJUTBI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JIUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON pPEaKUuu, XUMUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHbBI (TEOpHUs
3JIEKTPOJIMTUYECKON Juccolumanuu, nepuoandeckuil 3akoH [l. M. Menneneena,
3aKOH COXPaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHUSA U IIPEBpALIEHUs YHEPIUU
OpU XUMHYECKUX PEaKUUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHMUS, JIEKAIIMe B OCHOBE IMOHHMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (PAKTOJIOTUYECKHUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MacCHOM MCIOJIb30BAaHUU BAXKHEUILINX HEOPTraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHHI BBIABISATh XapaKTEpPHbIE NPHU3HAKH MOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE IIOHATHS IPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX NPEBPALCHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJMKY MJIs
coctaBlieHUs: (GOpMyJl BEIIECTB W  ypPAaBHEHUH XHUMHMUYECKHUX  PEaKIIM,
cuctematuyeckyto HomeHkiaatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYEeCKUX BellecTB (yrapHblii ra3, yrjeKHUCIbI ra3, aMMHak, TalleHas
U3BECTh, HETALICHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUIN OMpPENEesATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PaA3JIMYHOIO COCTAaBa, BUJ XMMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIICTKH KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJEKYJISApHasd,
MOHHAs!, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX pacTBOpPaX HEOPraHWYECKHUX
COCIUHCHU;

c(hOpMHPOBAHHOCTH YMEHHUM YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEIEICHHOMY Kiaccy/rpymnmne
COEIMHEHUI (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUIbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MenaeneeBa v IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMH4YecKuX »sinemeHToB 1-4 mnepuogoB Ilepuoanueckoil cucTemsl
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xuMudeckux saemeHtoB JI. M. MenjgeneeBa, HCIONB3ys MOHATHS «s-, P-, d-
AJIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M WX COCTUHEHUMN
0 nepuoaaM u rpynnam llepuoanueckor CucTeMbl XUMHUYECKUX 31eMeHTOB [l. U.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPTaHMYECKHX BEIIECTB  PAa3IMYHBIX  KJIAcCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T'C€HETHYECKOW CBA3M MEXKIYy HEOpraHM4YeCKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATH XUMHUYECCKHUE PEAKIIUU II0
pasIUYHBIM TIPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEHIECTB, TETUIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTETICHEW OKWCIEHUS JIEMEHTOB, 00paTUMOCTU
pEeaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMHPOBAHHOCTh YMCHHHA COCTABJIATh YPABHEHUS PEAKIUN pPa3THYHBIX
THUIIOB, TTOJTHBIC ¥ COKPAIICHHBIC YPAaBHCHUSI PEaKIIii HOHHOTO OOMEHA, YIUThIBAs
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKIINU UAYT 0 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPHKIAIOIIIE
KaueCTBEHHBIH COCTaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOPMHPOBAHHOCTh yYMEHHH  pPACKphIBaTh CYIIHOCTH  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
3THUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
pPEaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTEeP CMEIIECHUS XUMUYECKOTO PABHOBECUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuun Jlelllatense);

c(hOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHWMHYECKHE TIPOIIECCHI,
JeKalie B OCHOBE MPOMBIIIJICHHOTO TMOJYYeHHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH MPENCTABICHUNA 00 OOIIMX HAyYHBIX MPUHIIMAIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh YMCHHUH TPOBOJIUTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MIOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta30B
IpY XUMHYCCKUX PEaKIMIX, MacChl BEIIECTBA WJIM 00BbEMa Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakimd Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS K COXPAHCHUS SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJL30BAHUS XUMUUYECKON
MoCcy/lIoll 1 JabopaTOpHBIM OOOpYAOBaHHEM, a TakXKe MpaBWiIa OOpalleHHs C
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BEILIECTBAMH B COOTBETCTBHUM C MHCTPYKLHSMH MO BBITOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBINOIHATH XHUMHYECKUU
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHJIa BOJOPOAA B MPUCYTCTBUM KaTaau3aropa,
ONpENETIEHUE Cpellbl PAacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
UHAMKATOPA, BIUSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy HOHHOTO OOMEHa, KauyeCTBEHHbIE peaKkIuu Ha cyib(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1a4 10
teMaM «Metamel» U «Hemeramne») B COOTBETCTBHHM C MpaBUJIaMH TEXHUKH
0€30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBaHUEM,
OPEICTaBIATh PEe3yJbTaTbl XUMHYECKOIO JKCIEpUMEHTa B (QopMe 3ammcu
YPaBHEHUN COOTBETCTBYIOUIMX pPEAKIUM U (OpMYIUpOBaTH BBIBOABI Ha OCHOBE
ATUX PE3YIbTATOB;

chOPMUPOBAHHOCTh YMEHUN KPUTHUYECKHA aHAIM3UPOBATH XHUMUYECKYIO
UHPOpMAIMIO, TOJY4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM
KOMMYyHUKaiuu, UHTepHET U IpyTux);

cOPMUPOBAHHOCT ~ YMEHMH  COOMIOAATh  MpaBuUjia  HKOJIOTMYECKU
LEJIECOO0PA3HOr0 MOBEACHHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IENSIX
COXpaHEHUsI CBOErO 3J0POBbS M OKPY’KAIOIIEH MPUPOIHON Cpelbl, OCO3HABATh
OIACHOCTb BO3/CHCTBUS HA )KUBbIE OPTraHU3MbI ONPEIEICHHBIX BEIIECTB, TOHUMAas
cmbic mokazarens [IJIK, mosicHAT, Ha mnpuMepax CHocoObl YMEHBIIEHUS U
MPEAOTBPALIEHUS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl OOy4aroIIMXCcsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHM 3/I0POBbS: YMEHUE
NPUMEHSTHh 3HAaHWSA OO0 OCHOBHBIX JOCTYMHBIX METO/AX IMO3HAHUS BEHIECTB U
XUMHUYECKUX SIBICHUM;

JUIA  CIIETIBIX M CJIA0OBHIALIMX OOYYarOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKUX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecrBouacos DJIEeKTPOHHBIE
Ne HaumenoBaHnuepasie/ioB u (undp )
undposbie
n/m | TeMIpOrpaMMbl Bcero Kontpoabnbiepaborsl |  IIpakTnuecknepadorbl P
o0pa3oBaTe/bHbIEPeCYPChI
Pa3nea 1.Teoperudeckue 0CHOBbI OPraHM4YecKON XMMHH
IIpenmeT opraHM4eCcKOW XUMUH.
11 Teopust cTpoeHUsI OPraHUYECKUX 3
coenunenuit A. M. byrieposa
Nroromnopazneny 3
Pa3znea 2.YriaeBoaopoanbl
91 [IpenenbHbICYTIIEBOAOPOABI — 9
' aJKaHbI
99 HenpenenbHbie yriieBo10pOIbL: 5 1
' AJIKEHBI, AJIKAIMCHBI, AJTIKUHBI
2.3 ApOMaTUYECKUEYTIIEBOIOPOIBI 2
24 [IpupoaHbIE HCTOUYHUKH 3 1
' YIJIEBOIOPOOB U HX TepepaboTKa
Hroromnopazaeny 13
Pasznen 3.KucsopoaconepxammeopranndecKuecoeuHeHnst
3.1 Crupter. deHon 3
Anpaeruast. KapOoHOBBIE
3.2 ACTIUIBL B 7 1

KUCI0ThI. CoxHbIE (U
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3.3 YrneBos 3
Hroronopazneny 13
Pa3nen 4.A30Tcoiep:kalueopraHnyecKuecoeTuHeHust

4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3
Hroromnopazneny 3

Pazaen S.BbicokOMOJIeKY/ISIPHBICCOCAUHEHU S

5.1 [Inactmaccel. Kayuyku. Bomokna 2

Wroronopazneny 2

OBLIEE KOJIMYECTBO HACOB I10

34
[TIPOT'PAMME
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11 KJIACC
KoanuecrBouacos DJIeKTPOHHBIE
Ne HaumeHoBaHuepas3ae/ioB U
(uudposbie)
n/m TeMIIPOrPaMMBblI Bcero Konrpoabnbiepadotrsl | [IpakTnueckuepadoTsl
o0pa3oBaTebHbIEPECYPCHI
Pasznen 1.TeopeTnyecKueoCHOBLIXUMHH
CrpoeHue aToOMOB.
[lepuoanueckuii 3aKoH U
11 [lepuonnyeckas cucrema 3
XAMUYECKUX d1eMeHTOB /JI. M.
MenneneeBa
12 CtpoeHueBeniecTna. 4
' MHuorooOpa3ueBeniecTn
1.3 XUMHUYECKUEPEAKITUT 6 1 1
Wroromnopaszaeny 13
Pa3nen 2.Heopranuveckassxumms
2.1 Mertamibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHMYECKUX U 9
' OPraHUYECKHX BEIIECTB
Uroronopazneny 17
Paznen 3.Xumus 4 KU3Hb
3.1 XUMUS U )KU3Hb 4
Hroromnopazneny 4
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

34
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TOUYKA \! POCTA

ITIOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne

n/
n

Temaypoka

KoanyecTrBouacos

Bce
) 31)

KounTtpoasubiep
a0oTbI

IIpakTnuyeckuep
a0oTbI

Jlara
usyuye
HUA

JuiekTpoHHBbIeHMPPOBbICOOpa3oOBaTEIb
HbIEepecypcehl

[Ipenmer oprannyeckoit
XUMUH, €¢ BOSHUKHOBEHHE,
pa3BUTHUE U 3HAUCHUE

Teopus crpoeHus
OPraHN4eCKUX COCTMHEHU
A. M. bytnepona, e¢
OCHOBHBIE I10JIOKECHHUS

[IpencraBnenue o
KJ1accupuKaum
OpPraHMYECKUX BEILECTB.
Homenknarypa
(cuctemaruyeckas) u
TPUBUAJIbHbBIE HA3BaHUS
OpPraHUYECKUX BEILIECTB

AJIKaHEIL: cOCTaB U
CTPOEHHE,
TOMOJIOTUYECKUH PSIJT

Meran u 3TaH —
IIPOCTEHIIINE
MPEICTaBUTEN AITKAHOB
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AJIKEHBI: COCTaB U
CTpOEHHUE, CBOWCTBA

OTUJEH U IPOINIIEH —
MpocCTeuIme
IIPEJCTABUTENN AJIKEHOB

[TpakTrueckas padora Ne 1.
«[lony4yenue sTusieHa u
W3YyYEHHUE €r0 CBOKCTBY

Anxaauensl. byranuen-1,3
1 MeTmIoyTaauen-1,3.
[lonyuenne
CUHTCTHUYECKOTO KaydyKa U
PE3UHBI

10

ANKUHBIL: COCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKHM pS/I.
Anetniien —
MPOCTEUILMUIIPEICTABUTEIL
bAJIKMHOB

11

Briuncienus 1o
YPaBHEHUIO XUMUYECKOU
peakuumn

12

ApeHbl: 6€H30I1 1 TOTYOJI.
TokcuuyHOCTH apeHOB

13

T'eneTnueckas cBA3b
YIJIEBOJIOPOIOB,
MIPUHAICKANX K
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pa3IMYHBIM KJaccaM

14

[IpupoaHbie HCTOYHUKHU
YTJI€BOIOPOJIOB:
IIPUPOJIHBIN ra3 U
MOTTYTHBIE He()TSHBIE T'a3bl,
HE(PTH U IPOAYKTHI €€
nepepadoTKH

15

[IpupoHbIE NCTOYHUKHU
YIJIEBOAOPOOB:
IIPUPOJIHBIN ra3 u
HONYTHBIE He(TAHBIE I'a3bl,
He(PTh U IPOAYKTHI €€
nepepadoTKH

16

KonTponbnas pabota mo
paszaeny «YriaeBoaopoabhy

17

Hpe,[[eJ'IBHBIe OJHOATOMHBIC
CIIMPTBI: MCTAHOJT U
OTaHOJI. BOI[OpO,[[HaHCBSBL

18

MHOroaroMHbIe€ COUPTHI:
STUJICHTIIMKOIb U
[JIALEPUH

19

@deHo: CTpoeHue
MOJIEKYJIbI, PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA,
IIPUMEHEHHE

20

AJpIerunm:
dhopmanbieru u
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areTanpaerug. AIeToH

21

OIHOOCHOBHEIE
npeaesibHbIe KapOOHOBBIC
KHUCJIOTHI: MypaBbHHAS 1
YKCyCHast

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOU KUCIOTBI»

23

CreapuHOBas 1 0JICMHOBAs
KHUCJIOTHI, KaK
MIPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

24

MpbU1a KakK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIEE JENUCTBUE

25

CrnoxHble 3¢upbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KHUCIIOT.
I'uaponuzcnoxHbIX3hUpOB

26

XKupsl: runponus,
NIpUMEHEHHE,
Ouos0ruuecKas poJib
KHUPOB

27

VreBoasl: COCTaB,
Knaccuukanus.
Baxneiimme
MIPEACTaBUTENH: TIFOK03a,
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¢bpykTO3a, caxaposa

28

Kpaxmai u nemironosa kak
IIPUPOIHBIE TIOJIUMEPBI

29

KonTponbHas pabora o
pazneny
«Kucnoponcozaepxarue
OpraHuyYecKue
COETMHECHUS

30

AMWHBI: METHJIAMUH U
AHHUJIMH

31

AMIHOKHCIIOTHI KaKk
ampotepHbie
OpraHUYeCKUe
COCIMHEHHS, UX
OHOJIOrNYECKOE 3HAUCHUE.
IlenTrae:

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS

33

OCHOBHI)IG IIOHATUA XUMHNHN
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHm. ITmacTMacchl,
Kay4yyKH, BOJIOKHA
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OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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11 KJIACC

Ne

n/
n

Temaypoka

KoamuecrBouacosB

Bce
o

KouTtpoJsbHbiep
a00ThbI

IIpakTuyecknep
a00ThbI

Jlara
usyde
HUSA

DJIeKTPpOHHBbIenu(ppoBbIcOOpa3oBaTe.l
bHbIEpPeCypChl

XUMUYECKUH DIIEMEHT.
ATOM. DneKTpoHHas
KOH(HUTypanus aToMOB

[Tepuoanueckuii 3aK0oH U
[Iepnoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa, nx CBSI3b C
COBpPEMEHHOM Teopuei
CTPOCHHUSI AaTOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOICTB
XUMHUYECKHX 3JIEMEHTOB U
UX COeIMHEHUH M0 rpyMIaM
U nieproiaM. 3HaueHue
NEPUOINIECKOTO 3aKOHA U
CHCTEMbl XMMUYECKHUX
anemenTtoB [[.W.
MeHieneeBa B pa3BUTHH

HayKH

CrpoeHnue BelecTna.
XuMu4aeckas CBA3b, €€
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BUbI; MCXaHU3MbI
00pa3oBaHusi KOBAJICHTHON
cBsi3u. BomopoaHasicBsizb

BanenTtHoCTb.
DNEKTPOOTPULIATEILHOCTb.

5 CTeneHb OKHUCIICHUS.
BemectBa MoekynsipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonsaTHE 0 AUCTIEPCHBIX
cucremax. VcTuHHbIE U

6 KOJUIOUTHBIE PACTBOPBI.
MaccoBas 101l BenecTna B
pactBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX

7 coenuHeHui. I eHeTnueckas
CBSI3b HEOPTaHUIECKHIX
BEIIIECTB, Pa3IMUHBIX
KJIACCOB

Kuaccuduxarms
XAMHYECKHX PEAKIIHI B
HEOPraHWYECKOU U

8 OpraHUYECKON XUMUH.
3aKOH COXpaHEHUs1 MacChl
BEILIECTB; 3aKOH COXPaHEHUs
Y IIPEBPAILCHUs SDHEPTUU
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IIpU XUMHUYCCKUX pCaAKHAX

CKOpOCTh peakiuu.
OO6paTtumbie peakiuu.
XUMHUYECKOE PaBHOBECHE

10

[TpakTrueckas padora Ne 1.
«BnusgHue pa3nuyuHbIX
(bakTOpoB Ha CKOPOCTh
XUMHYECKON PEAKLIUID)

11

DJeKTpOIMTHYCCKAs
nuccoranus. [lonstie o
BOJIOPOJIHOM TOKa3aTee
(pH) pactBopa.
PeaknmnnonnorooomeHa.
['uapoM3opraHuYecKux U
HEOPraHNYECKUXBEIIECTB

12

OKHCITUTENBHO-
BOCCTaHOBHTEIILHBIE
peakuuu. [Tonarue o6
AIIEKTPOJIM3E PACIUIABOB H
pacTBOPOB coJe

13

KonrtponsHas pabora 1o
pazneny «Teopernueckue
OCHOBBI XUMHUU»

14

Mertamisl, uX IOJIOKSHHE B
Ilepnonnueckoi cucreme
XUMHYECKHUX 3JIeMeHTOB /I.
N. Menneneera u
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0COOEHHOCTH CTPOEHUS
aTOMOB.
O6mmepu3nIecKMEeCBOMCTB
aMeTaJUIoB

15

CrnnaBbl METAJUIOB.
DJIEKTPOXUMUYECKUH PsJT
HaIpsKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA
BOKHCHIIINX METAJIJIOB
(HaTpHiA, KK, KaabIUH,
MarHui, aJllOMUHUN) B X
COEIMHEHNN

17

XMMHYECKHE CBOUCTBA
XpoMa, MeJI U UX
COEIMHEHNN

18

XMUMHYECKHE CBOUCTBA
[IMHKA, JKeJIe3a U UX
COEIMHEHNN

19

[TpakTryeckas padota Ne 2.
"Pemmenune
IKCTIEPUMEHTAIBHBIX 3a]1a4
no teMe «Metais»"

20

Hewmerannel, ux nonoxenue
B [lepuoguyeckon cucreme
XUMHUYECKHX 3J1eMeHTOB /1.
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
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aTOMOB

21

®Pu3nyecKue CBONCTBa
HEMETAJJIOB. AJIOTPONHS
HEMETAJUIOB (Ha mpumepe
KHCIIOpoJa, cepsl, pochopa
U yriepo/a)

22

XHUMHUUYECKHE CBOMCTBA
raJIOr€HOB, CEPhI M X
COEIMHEHNN

23

XHUMHUUYECKUE CBOMCTBA
azora, hocdopa u ux
COEIMHEHNN

24

XUMHAYECKHE CBOUCTBA
yriepojia, KpeMHHS U UX
COEIMHEHNN

25

IIpuMeHeHne BaXKHEN X
HEMETAJUIOB U UX
COEIVHEHUN

26

O06o06mIeHNEe U
cucTeMaTHu3aIns 3HaHui 110
TeMme «HeMeTanmsly.
Brramcnenns mo
YpaBHEHUSAM XUMHUYECKUX
peakuun u
TEPMOXUMHUYECKUE PACUCTHI

27

[TpakTnyeckas padora Ne 3.
«Pemenne
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AKCIIEPUMEHTAJIbHBIX 33124
o teme "HemeTtamis'"»

28

KonTtponbHas pabora o
TeMaM «MeTaJuiel» U
«HemeTaen)

29

Heoprannueckue u
OpPraHUYECKHUE KUCIIOTHI.
Heopranunueckue u
OpraHUYECKUE OCHOBAHUS

30

AmdorepHbIe
HEOPraHUYECKUE U
OpPraHUYeCKUE COCTMHCHUSI.
['eneTHueckas CBsI3b
HEOPTaHUYECKUX H
OpPraHUYECKUX BEIICCTB

31

Ponw xumuu B obecrieueHun
3KOJIOTHYECCKOM,
SHEPreTUYECKOUN U MUIIEBON
0€30MacHOCTH, pa3BUTUHU
MEAULIHBI

32

[IpencraBienust 06 oOIUX
HAYYHBIX IPUHITUIIAX
IMPOMBIIIJICHHOT'O
MOJTyYEHUS BAKHEHITHX
BEILIECTB

33

Yenosek B MUpE BEIIECTB U
MaTepuaioB
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34

XHUMHA U 310pOBbEUEIIOBEKA

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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TOUYKA !'POCTA

YUYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

METOINYECKHUE MATEPUAJIbBI IJI51 YUUTEJIA

HUD®POBBIE OBPASOBATEJ/IBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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AOKYMEHT NOANUCAH
3/IEKTPOHHOW MOANMUCHIO

CBEAEHUA O CEPTUDUKATE 3
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