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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHOlt 00pa3oBaTeIbHOW MPOrpaMMbl CpeAHEero o061iero o0pa3oBaHMs
(®OIT  COO), mnpencraBieHHblx B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
Qdenepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTEeNbHbIE MPOrPAMMBIL, U
OCHOBHBIX TnOJNOkKeHH «CrTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K ONpPEACICHUIO
oOmieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHUS 00yUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
CoNlep KaHMsl, pPe3yJbTaTOB OOy4deHUss W TpPeOOBAHWM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISAETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, HPUCYIINX
[EJIOCTHON CHCTEME XHUMHUYECKOTO o00pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YEJIOBEeKa, a TaKKe SKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE
OoOy4JaromuXxcs Ha YPOBHE CPEAHETo 001ero o0pa3oBaHus CPEICTBAMH YUE€OHOTO
npeaMera «XHUMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUsS B
NO3HAHWU TPUPOJbI U B MaTEpPUAIBbHOW KM3HM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX wenedl M MPUHLWIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpPaeT 0COOyIO POjb B
COBPEMEHHOW IUBUJIM3AIMK, B CO3JaHUU HOBOW 0a3bl MaTepuajbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABICHUS 00 OKPY>KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00J1aCTIMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMU, XMUMUS CTaja
HEOTHEMJIEMOH YacThI0 MUPOBOU KYJIbTYPhI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJla U SKM3HU KaxJ0oro ujieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
HEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOmMMMH TENSIMH U TPUHIUIIAMHA CPETHETO OOIIero
oOpazoBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHB
W3YUYCHUs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 UM i1  BBIPA0OTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHUS
0o0pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as W HEOpraHWYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKOM XUMHUHM (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opranndeckol xumuu. GopMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUW MPU U3YUCHHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTb PAaCCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi kKypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJX0Jla K M3Y4YeHHI0 Yy4eOHOro Marepuania ©u OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TakKe Ha YyPOBHE CTEPECOXHMMHYECKHMX U DJIEKTPOHHBIX
MpEACTaBlICHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOKHBIX OHOJOTHYECKU
aKTUBHBIX COEAWHEHUU. B Kypce opraHM4eckod XHMHUU TMOJYy4aroT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHMs MEPBOHAYATIHLHEBIE
MPEICTABICHUS O XMMHUYECKOM CBS3M, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOU peaKInu.

[Tonq HOBBIM yIJIOM 3peHUS B TNpeaAMeTe «XHUMHS» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd M3YUYEHHBIH Ha YypOBHE OCHOBHOrO 0OmIero oOpa3oBaHus
TEOPETUYECKH Marepuan ¥ (PaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuueckas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOUIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



rIy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W NMPUMEHEHUH, A TAKKE O XUMHUYECKHX PEAKLMIX, UX CYLUHOCTH M
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsgercs B Kypcax 10 um 11 knaccos
AIIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTUYECKUNA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBA3M XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM U IPAKTHYECKOU
NESATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXKEHUS K IIpolieccy
TBOpPUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNA XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MHGOpPMALUIO U
IPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4y. B 1enom copepxkanue yueOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 00yYaromMUXCs MHPOBO33PEHUYECKON OCHOBBI ISl MTOHUMAaHHUS
¢unocodckux uieH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTaHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPHUPOJHBIX SBJICHUNA MyTEM OSKCHEpPUMEHTa W
pelIeHHs] MPOTHBOPEYMII MEXIy HOBBIMH (DakKTaMU U  TEOPETUUECKUMHU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpolseM cOepeKeHUsI SFHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnnane pemieHus 3agad  BOCHUTAHUS, PA3BUTUS U COLMAIMA3ALUU
oOy4Jaromuxcsd NPHUHATBIE NPOrPaMMOM IO XUMHU MOJAXOJbl K OINPEACIICHUIO
COJCpKaHUS M TOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMupoBaHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JACWCTBUH, HMEOMMX O0a30BO€ 3HAUYECHUE MJIs
pa3NUYHBIX BHUJAOB JESATENBHOCTU: pEUIeHUs MpoOsieM, MOUCKa, aHajau3a W
00paboTK MHPOPMALIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIE0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOT'O OOIIETro
o0Opa30BaHus, TaK U Ha YPOBHE CPEJIHEr0 OOLIEro 0Opa3oBaHus, IPHU ONPEACICHUH
COJIEP)KATEJIbHOM XapaKTepUCTUKHU LEJeHd HU3y4YeHHs IMpeaMeTa HarlpaBIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUECKON
NESTENLHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOM TOYKHM 3pEHHUS] TaKOM MOJXOJ K ONpPENENECHUIO LEeNed N3y4deHHs
IPEIMETA SABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CorynacHO JaHHOM TOYKE 3PEHMS TJIABHBIMHU LIEJIAMH H3YyYEHHsS IPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMHUpPOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUH KaK  BaKHeuen
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHMMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBIICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKLMi, HEOOXOAMMBIX [UIsl MNpUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIMX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HH;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ atumM, conepkaTesibHasi XapaKTepUCTHKA LEJIed U 3a1a4 U3y4EHHUs
IIpeIMETa B IPOrpaMMe 110 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojJaBaHu  XUMHM B OoOJibllIed  CTENEHM OTHAETCA  MpeAroYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
IOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIAJCIONIEro He
HaOOpOM 3HaHUM, a (YHKUUOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHUSMU aKTHBHOI'O MOJIYYEHHs] 3HAHUN U MPUMEHEHHS UX B pealbHOU KU3HU
JUTSl peLIEHUsI TPAKTUYECKUX 3a]1a4.

B cBf3M C 3TUM 0OpU U3yYEHUM NpeaMeTa «XHMHsS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LU U 33Ja4H, KakK:

ajanTtanus 00yJaromMXcsl K yCJIOBUSIM TUHAMHYHO Pa3BHUBAOILErOCs MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsiX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMmupoBaHue 'y O0OyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETCHIIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UIsl Pa3IU4HbIX BHJIOB
NEeATENbHOCTH: PElIeHUs MpoOJeM, MOUCKA, aHaiIu3a U 00pabOTKU MH(OpMaLuH,
HEOOXOJMMBIX JUIsl NMPUOOPETEHUs ONbITa AEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKkKe I OLEHKH C MO3ULUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETAaTh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BaTh
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS TMOMCKA M aHajau3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJIF01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTAaHHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HAIPABICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUHM TJIOOAIBHBIX MpoOIeM
PaIMOHAIIBHOTO MPUPOIONIOIB30BAHUS, TTOTIOTHEHHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepekHOTro
OTHOIICHUS K TPHPOAC M CBOEMY 3I0pPOBBIO, a Tak)Ke INMPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
0a30BOTr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
CpeaHero ooIero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B Heeno), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHndecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenunenuil A. M. bytieposa, e€ ocHOBHBIE Mon0KeHUsA. CTpyKTypHbIEe (POPMYIIbI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHHs BEIIECTB M HX MNPEBPAIICHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYeCKUX BEIIECTB M MaTephHallaMd Ha HUX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOJIIOICHHUE H
OMMCAHUE JEMOHCTPAMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakiuu 3aMelieHus] U TOpPEHMs), HAXOXKJIEHUE B TMPHUPOJE, MOJIYyYEHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUIEH U IPONWIECH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTallUM, OKHUCIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psia. ALleTUIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHYECKHUE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NoLyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTHueckass CBS3b MEXIY YIUVIEBOJOPOAAMH, MNPHHAMISKAIIMMHU K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbple HMCTOYHUKH YIVIEBOAOPOAOB. lIpupoaHslii ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HaKOMJIEHHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Hepts» u  «Yroas», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA
Y U3yYEHUE €TO CBOMCTB.

PacuérHble 3amaun.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

Kuciaopoaconep:xanue oprannieckue coenHeHHus

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3nueckue M XMMHYECKHE CBOWCTBA (peaklUuMh C aKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHue), NpUMEHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTraHU3M YEJI0BEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peakuus Ha MHOTOAaTOMHBIE crnUpThl). JleiicTBue Ha
opraHusM 4esnoBeka. [[puMeHeHue riuepruHa U 3TUIEHTITUKOJIS.

deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpaerunbl U kemouwvl. DopManbIaerui, —alneTalbIeruja:  CTPOCHUE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJig Kjacca KUCIOT, peakius dTepuuKaiim), noiyyeHue u NpuMeHEeHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KakK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['miaponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas

POJIb )KUPOB.



YrmeBoael:  cocTaB, KilacCH(UKANMs ~ YriaeBoAoB  (MOHO-, TU- U
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XMMHUYECKHE CBOMCTBAa (B3aUMOJCICTBUE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunres. PpykTo3a Kak H30MeP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUe Kpaxmania U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNEe, HAONIOJCHHE W OIMHCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJA
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneilicTBue kpaxmajia € HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTa PEaKIIMU MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIMH).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe mimimHa). buonorudeckoe
3HaYCHUE aMUHOKUCIOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpAICHUN:
HaOII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalusi OEIKOB MpU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJUMEPHU3AIIUU, CPETHSS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (DaKT, rUIoTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KjIacCUu(pUKanus, NEPUOJIUIHOCTb, HAOII0EHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IIEKTPOHHASI KOH(PUTYPAIUsI aTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [leproamyeckon cCUCTEMBI
xuMudeckux sneMeHToB Jl. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEUW CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAas CBSI3b. BHIBI XUMHYECKOW CBA3U
(KoBaJIeHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJEHTHON XWMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomopomHas cBsi3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJEKYJIIpHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMUECKON PEIIETKU.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIINX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas  peaknus.  Knaccudukanumss  XMMHUYECKHUX — peakiuid B
HEOPraHWYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IIPU XUMUUECKUX PEAKLIHSX.

CKopocTh peaknuu, e€ 3aBUCUMOCTh OT pas3nu4HbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIMUSIOIINE HAa COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINY.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
nemoHcTpauus Tabnun «llepuoanueckas cucremMa xuMmuueckux snemMeHToB [I. .
MenzeneeBay, U3ydyeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE U
OTMHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONMPEIEIEHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHJIUKATOpa, pEaKkIMH HOHHOTO OOMEHa),
IIPOBEICHUE NPAKTUYECKON paboThl «BiausiHue pa3InyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

PacuérHble 3anaum.

Pacu€éTtel 1O ypaBHEHMSM XMMHYECKHX pEaKUHU, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IOHATHS «MAaccOBas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux sneMeHtoB J[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOJa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnE Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHUI.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
aToMOB MeTtajuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PsAJT HAIIPSKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYE€HUS BEIIECTB M HUX IMPEBpPAIICHUM:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIEC PEAKI[UU Ha KATUOHBI METAIIIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEIUIHMHBL [loOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MAaTEPUAJIOB: BAXHEUIINE CTPOUTEIIbHBIC
Marepuanabl, KOHCTPYKIHMOHHBIE MATEpPHalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHUSIT U 30pOBBE YEIIOBEKA: MPaBWJIA HCMOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCcKorl XuMuu B 11 Kiacce OCyIIECTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHSTHUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KiaccuPuKaius, MepUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBA, (PM3NYECKHE BEMUYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIEHHOCTh, METaJUTyprusi, POU3BOJCTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaJIOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OoOy4YarolmuUMHCsL TporpaMM CpeaHero oOiero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJMEeTHbIM H MOpeaMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIBHOCTHBIM IOJAXOJ0OM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o011ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpa)XAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTPEIECIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYalomuxcsi PyKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMU, MPUCYIIMMH ILEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMHS» JOCTHTalTCs B
€AMHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJieaJaMU POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMKW W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIICHHUS JIMYHOCTH
00y4Jaromuxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
oOyyYaromuxcs 1Mo peaanu3alnui IPUHATHIX B OOILIECTBE [IEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPHU CO3IAHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TMO3HABATEJbHBIX 3ajay, BBHIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU JAEATEINbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOrO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUIMTEIbHBIX ~ HAOJIOAEHUN, KpPOIMOTIUBBIX  HAKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/a YUEHBIX U MPAKTUKOB,;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TIOJYYEHHU M TMOCIEIYIOLIEM
aHanu3e MH(OpMAIUMU O MEePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYeCTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAThb CBOE MOBEICHUE U IOCTYIIKM CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOr0 MOBEJCHHS B CUTYalUsIX, YTPOXKAIOIINUX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NESTENBbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME B PEUICHWM NPAKTHYECKUX 3a7ad
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBOKCHHS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJB30BaHUS JIOCTHIKEHHM XUMHHM IS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEI OKPYNKaOUIEH
NPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOIATONMPHUSATHBIE IKOJIOTHYECCKUE
MOCJICICTBUSA MPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NeSATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
bopMHpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHud MpobJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHU JJISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOW pOJIM B
CO3JIJaHUU HOBOW 0a3bl MaTepUaIbHON KYJBTYPHBI, PEIICHUN TI100abHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, HHEPIETUUECCKOM, MUIIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, O0OCCTICUCHUH YCIOBHUI
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUS CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HCMOJIb30BaTh



MOJTy9aeMbIC 3HAHUS JIJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSAIINX B HEM U3MEHECHUI, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIIFOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbDI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (aKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCCAOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COITMAIbHOM KOMITETEHIIUU 00YyYaroINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJLHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ICATEILHOCTH C TOCTABJICHHBIMHU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMUI MNPHUEMBI JTIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHATUW U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHITUS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTPUBAEMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (opMmyjia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHHUS BEHIECTB M XUMHUUYECKHUX
peaKLHnii;

bopMyIHpOBATH 1SN U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HHCTPYMEHTA
MMO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHKS THIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
00001IEHUS U BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEIbHOCTH, MPOSBIISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IU4YHBIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MaTEepHETa), aHaIM3upoBaTh WH(M)OPMAIUIO PA3IMYHBIX BHIOB W (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS yYEeOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

npuOOpeTaTh OMBIT KCHOJIB30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTUMAIBHYIO  GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpejAcTBa Npu pabdoTe ¢
XUMUYECKONM uH(poOpMaleil: NpUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJISATHOCTH.

OBj1ajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOi TEMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
W3Y94aeMbIX BEIIECTB, pean3allid y4eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCICAOBAHHMM MyTEM COTJIACOBAHUS TO3UIIUNA B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblidi ajropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHAIIM3a
¥ CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBICHUUN



npupoAsl, B  (QOPMUPOBAHMM MBINUIEHHS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U JKOJOrM4eCKM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3[0OPOBBIO M NPUPOAHOMN
cpexe;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIME TOHATUA (XMMHUYECKHH JJIEMEHT, aToM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTYpHasi (opmyina (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBbIN CKeleT, (YyHKIMOHANbHAS TpYIa,
paauKai, U30Mepusi, H30MEpPbI, TOMOJOTUYECKHI Psii, TOMOJOTH, YIJIEBOJOPOMIbI,
KHCIIOPOJ, U Aa30TCOJEpKAIINE COEAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranudeckux BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE IOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XHUMHYECKHX
SBNICHUH, (AKTOJOTHYECKHE CBEIECHUS O CBOWCTBAX, COCTaBE, IOIYYCHHHU U
0€30I1acHOM HCIOJb30BaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBaTh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
ONMCAHMM COCTaBa, CTPOCHHUS U MPEBPAILIECHUI OPraHUYECKUX COCAMHEHUM;

Cc()OpMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ] OpPraHMYECKUX BELIECTB JUISl WILTIOCTPALUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OPraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yrJIeBOJOPOABI, KHUCJIOPOA U a30TCOAEpKalllne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPONMWIIECH, AalleTHUJIEH,
ATWICHIJIMKOb, TIHIEPUH, (eHOoN, (HopMalbAeTul], aleTalbIerua, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCJI0TA, CTEapUHOBAs KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmasi, LeTi0103a, TIHIINH);

C()OPMUPOBAHHOCTh YMEHMSI ONPENENSATh BUJbl XMUMHUYECKOH CBs3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIC U KPAaTHBIE);



c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUSI
opranndeckux BemectB A. M. byTtiepoBa ayis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XUMHUYECKHE CBONCTBA TUIUYHBIX MPEIACTABUTENICH Ppa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIECTB (METaH, 3TaH, ITWJICH, MPOMUJIEH, alleTUJICH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, 3TaHOJ], JTHUJICHIJIMKOJb,
TIIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbUHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUUYECKYHO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CoIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJII0/IeHNE, U3MEPEHNE, DKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIA TPUHATUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHMEM, a TAaKXKE TpaBHIa OOpaIieHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCHEPUMEHT (TIPEBPALIEHUS OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJyYeHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HArpeBaHUU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIAaMHU TEXHHMKH O€30MacHOCTH TIpU OOpaIlllEHUH C
BEIIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABIATh PE3YJIbTAThI
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOIHON Cpelibl, 0CO3HABaTh
OMAaCHOCTh BO3JCHCTBUS HA >KMBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOoHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHHS WX BPEAHOTO BO3JCUCTBHS HAa OpPraHU3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX TIMO3HAHUS BEIIECTB U
XAMUYECKUX SIBJICHHM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiins mis 3amucn XUMUYECKHX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOEHMS Kypca «OOmas W HeopraHuydeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JJIsl peIlICHUs] TPAKTUUECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAHMM, KOTOpash  BKIIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHATHS (XUMHUYECKHM 3JEMEHT, aToM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KpUCTAJUIMYECKasl PEIIETKa,
TUMNBl ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOIUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ DPAaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuil 3akoH [[. M. Menneneena,
3aKOH COXPaHEHHUSA MAcCChl BEIIECTB, 3aKOH COXPAHCHUs U MPEBPAILCHUS SHEPTUU
NpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SBIICHHH, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM HCTIOJIb30BAHUH BOXKHEHIITNX HEOPTaHUYCCKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YETIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMMCAHUN HEOPTaHUYECKHUX BEIIECTB U UX NIPEBPALICHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XMUMHYECKYI0 CHMBOJIUKY JUIS
cocTtaBiieHuss (GOpMyJ BELIECTB M  YPAaBHEHMM  XMMHUYECKHUX  pEaKIuH,
cucrematndeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTACTHHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHMCIBIA ra3, aMMHAK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAs COMIA, TUPUT U JIPyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJA XUMHYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAs], BOJOPOJHAs) B COEAUHEHUAX, THUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pACTBOPaX HEOPTaHUYECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiaEHHOMY KIacCy/TpyIine
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
W. MenneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumuueckux siemeHToB JI. M. MenneneeBa, WCHONb3ys NOHATHS «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XUMHUYECKUE PEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEMJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUU COCTABJISTh YpPaBHEHHUS DPEAKUUNA pPA3TUUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHBI COCTAaB pPAa3JUYHbIX HEOPTraHUYECKUX BEILIECTB, pPACIO3HABATh
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT pa3uyHbIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicTeus (mpuniun Jle llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JeXKalIMe B OCHOBE IMPOMBIIIICHHOTO MOJIYYEHUS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHHIUIAX U
HKOJIOTUUECKUX MTPOoOIeMax XMMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MIPU XUMUYECKUX PEaKIHMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OTBITOB;

chOpMHUPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEeHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OMpENIENICHUE Cpelbl PacTBOPOB BEHIECTB C TMOMOIIBK  YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIu,
peaklud MOHHOrO OOMEHa, KAaYeCTBEHHbIE pEeaklMH Ha cyibdaT-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0e30macHOCTU TPpU OOpaIlleHUH ¢ BEIIECTBAMU U JaOOPaTOPHBIM 000PYI0BaHUEM,
MPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peaKiuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMIO, TMOJyYaeMyr W3 pPa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
KOMMYHUKaIK, HTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOIHON Cpelibl, 0CO3HABaTh
OMAacCHOCTh BO3JICHCTBUS HA )KMBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrHocoObl YMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 0OYYaroIUXCS ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbBSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUS BEIICCTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amicn XUMUYSCKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIe yIiI€BOAOPOALI — AJKAHBI 2
99 HemnpenenpHbIe yriieBOIOPOIBI: aTKEHBI, 5 1
' aJIKaJJUCHBI, aJIKMHBI
2.3 ApomMaTHYEeCKUE YTIIEBOOPOIbI 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 3 1
' ux rnepepaboTka
Hroro mo pazneny 13
Pasnen 3. Kucsiopoacoaep:xkainiue oprannieckue coeJuHeHUs
3.1 Crupter. @enon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

CrnoxHble 3¢upbl
3.3 VrineBoasl 3 2



Wtoro no pazneny

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku
Uroro no pazgeny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

51 [Tnactmaccel. Kayuyku. Bomokna

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

13

34



11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeEMa XUMHUYECKHUX
anemeHnToB /I. 1. Menaeneesa

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BEIIECTB

1.3 XUMUYECKUE peakiuu
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIIECTB

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

3.1 XuMHUSA U KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne ara u¢poBbie
n/n Tema ypoxa Bcero Konrpoaprbte  Ipaxririeckie fll3y'leﬂl/lﬂ gﬁ]?:ll;OBaTeHLHLIe
padoThI padoThI pecypenI

[IpenmeT opraHndecKkor XuMuH, €€ 1

BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpOEHUS OPraHUYECKUX

coenuaeHuii A. M. Bytneposa, eé 1

OCHOBHBIC TTOJIOKEHUS

[IpencraBnenue o KIaccuuKauu

opraHuyeckux BemiecTs. Homenknarypa 1

(cuctemaTuyeckas) U TpUBUAIbHBIC

Ha3BaHUS OPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTUYECKUH PST

Mertan u 3TaH — npocTeuime 1

MIPeICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

DTUJIECH U IPOMUICH — MpoCTeiine 1

MpEeACTaBUTENN AIKEHOB

[Ipaktrueckas padorta Ne 1. «Ilomydenue 1 1

ATHJICHA U U3yUYEHUE €TO CBOMCTBY

Ankanuensl. bytaauen-1,3 u

MetminOyTanueH-1,3. [lonyuyenne 1

CUHTETUYECKOTO KayuyKa U pEe3HHbI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN psil. ALETHIIEH —
MIPOCTEUIINN NTPEICTABUTEND AKUHOB
Boluncnenus no ypaBHEHUIO XUMHUYECKON
peakuuu

Apenbl: 6eH301 U ToiyoJl. TOKCUYHOCTh
apeHoB

I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAUIEKAIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHbIE He(TAHbIE
ras3sl, HeTh ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:
MIPUPOIHBIH ra3 U NOMyTHbIE HEPTIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
Kontponbnas paboTa mo pasaeny
«YTIIEBOAOPOIBD

[IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI 1 3TaHoJ. BosopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIIUKONIb U
TJILEPUH

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE
Anbreruasl: popManbaerua 1
aneTanbaeru. ALleTOH

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHUCJIOTBhI: MypaBbHHAasl U YKCyCHast

[IpakTrueckas pabota Ne 2. «CBoiicTBa



23

24

25

26

27

28

29

30

31

32

pacTBopa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
IpeaACTaBUTCIIU BBICIHIUX Kap6OHOBBIX
KHUCIIOT

ana KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CrnosxHbie 3(UpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
3¢upoB

Kupsl: TuIPOIN3, MPUMEHEHHE,
OuooruYecKas poib KHUPOB

VYrneBoabl: cocTaB, KjlacCUPUKaIUS.
Baxneiime npeacTaBuTeNn: TI0K03a,
¢bpykTo3a, caxapos3a

Kpaxmai u nemironosa kak NpupoHbie
MOJINMEPBI

KonrtponbHas pabota no pazaeny
«Kucnopoaconepxaiine opraHuuecKue
coenuHeHUs»/ Beepoccuiickas
IpoBepoyHas pabora

OOm1ast XapaKTepUCTHKA a30TCOAEPIKALIIX
OpPTraHUYECKUX COCTUHEHUN /
Bcepoccuiickas mpoBepouHas padbota
AMUHBI: METUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpraHMYECKHUE COCTUHEHUS, UX
Ouosnorudeckoe 3Hadenue. [lentuapr.
benku kak mpupogHbIe



BBICOKOMOJICKYJISIPHBIC COCIMHCHU A

OCHOBHBIE TTOHSTHS XUMHHI

33
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[ImacTMaccel, KaydyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHus: o0pa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaius aTOMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
CUCTEMa XMMUYECKUX 31eMeHTOB /[, U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHMYECKHUX JIEMEHTOB U UX COEIMHEHUM 10
rpynnam u nepuogam. 3HaueHue
TIEPUOINIECKOTO 3aKOHA U CHCTEMBI
xumudeckux dyemenToB [[.M. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BanieHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
CreneHb okucieHus. BelecTBa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUSA

[TonsiTHEe O IUCTIEPCHBIX CUCTEMAX.

HctuHHbBIE U KOMIOUIHBIE PACTBOPHI. 1
MaccoBas 1015 BelecTBa B pacTBOpe



10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

CkopocTb peakuuu. OOpaTumMble peakiuu.
XUMHUYECKOE PABHOBECUE

[IpakTrueckas padorta Ne 1. «Biausaue
pa3IMYHbIX (haKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

OnektponuTrueckas aucconnanws. [lonstue
0 BojtopoHOM Tokasarene (pH) pacTBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHWYECKUX U HEOPTAaHUYECKUX BEIIECTB

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJei

Kontposnbnas paboTa mo pazaeny
«TCOpeTI/I‘-IeCKI/Ie OCHOBBI XUMUN)

Meraubl, ux nosioxxenue B [lepuoanueckoit
CHUCTEME XMMHUUYECKUX 31eMeHTOB /J[. 1.
MenieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMEe PU3NICCKUE CBOMCTBA
METaJJIOB
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16

17

18

19
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25

26

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH psf
HaIIpsHKEHUN METaJlIOB

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«Mertamby»"

HeMmeTtamisl, uX monoXkeHHue B
[Tepronuueckoit cucteMe XMMUYECKUX
snemenToB . 1. MeunneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nYeCKre CBOKWCTBA HEMETAIIIOB.
AJIOTpONHs HEMETAJUIOB (Ha puMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIOT€HOB, CEPhI U UX
COCTUHEHUN

XuMHUecKue cBOICTBa a30T1a, Gpochopa u ux
COCTUHEHUN

XUMHUYECKUE CBOICTBA yIiaepoa, KpEMHUS U
UX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX

COCIUHEHUN

O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 10



27

28

29

30

31

32

33
34

teme «HemeTtaniaey. Beruncnenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

Kontposbaas padoTa no reMam «MeTasuib»
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xumuu B 00ecrieueHNN BKOHOFH‘ICCKOf/'I,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3sBUTHU MCIUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO MOJIYYSHHUS
BaYKHEHIIINX BEIIECTB

Yenosek B MHPE BEIIECCTB U MaTCpPHUAIOB

XHMUS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeiHero o01ero od0pa3oBanus

TeOpCTI/I‘lCCKI/Ie OCHOBBI OpFaHI/I‘leCKOﬁ XHUMHUHU

CchopMupoBaHHOCTh MPEACTABICHUH O XHMHYECKOH COCTaBIISAOLICH
€CTECTBCHHOHAYYHOM KAapTUHBI MHpA, pOJU XMMHHM B II03HAHUU
SBJIGHUN TPUPOJbI, B (POPMHUPOBAHMH MBIIUIEHUS U KYJbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOH T'PaMOTHOCTH, HEOOXOIUMOMN st
peleHusl TPAKTUYECKUX 337ady U HKOJOTHYECKH OOOCHOBAHHOTO

OTHONICHUS K CBOEMY 3/10POBBIO U MIPUPOIHOI cpesie

Bnagenue cucteMoil XUMHUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralo1ne MOHSITUS (Momekyma, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCICHHUS, XHUMHUYECKas CBS3b,
MOIlb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YTIEPOAHBIN CKeJeT,
byHKIMOHATBHAS ~ Tpynma,  pagukal,  W30MEpUs,  H30MEpHI,
TOMOJIOTUYECKHH PsAZl, TOMOJIOTH, VYTIJICBOJOPOIBI, KHCIOPOI- |
a30TCoJIepKaIMe COCTUHEHHUS, OMOJIOTMYECKH AaKTHBHBIE BEILECTBA
(yrneBompl, XKUpBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS OpraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMHH, (DAKTOIOTHUECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TOJIYYECHUH U OE30MacHOM
UCIONb30BAaHUN  BAXHEMIIMX HEOPraHMYEeCKHMX U  OpPTraHUYecKuX

BELIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YeI0BEeKa

ChopmupoBaHHOCT, yMEHHMH BBISBISATh XapaKTEepHbIE MPU3IHAKU
MOHSATUH,  YCTaHABIMBATH WX  B3aUMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIIME TOHSTHS TpPH OINHUCAHUM COCTaBa, CTPOCHUS U

HpCBpaH_[eHI/Iﬁ OpraHu4YCCKUX CO€UHEHUI

c(hOpPMUPOBAHHOCTh YMEHUU HCIIOJIB30BATh XUMUYECKYI0 CHMBOJIHKY
JUISS COCTAaBJICHUS MOJICKYJIIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMya OpraHUYeCKHX BEIIECTB H ypaBHEHUH
XUMHYECKHUX PEAKIINH, N3TOTABIUBATH MOCIH MOJIEKYJ OPTaHUIECKUX
BEIIECTB JI WUTFOCTPALMU WX XHUMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUA



1.5

1.5

1.6

2.1

2.2

2.3

2.4

3.1

ChopmupoBaHHOCT, ~ yMEHHH  yCTaHaBIMBATh  MPUHAIJICKHOCTD
W3yYEHHBIX OPTaHMYECKHX BEIIECTB IO MUX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Tpynme) coeauHeHuW (YrJIeBOIOPOIbI,
KHCIIOPOJT M a30TCOJEPIKAIUE COCAMHEHUS, BBICOKOMOJIEKYIISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHHWS IO  CHUCTEMAaTHYECKOM

Homenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOU CBSI3HU B

OpraHUYECKUX COEAMHEHMSX (OJUHAPHBIE U KPaTHbIE)

ChopMmupoBaHHOCT,  YMEHHUSI TMPUMEHSTH: TOJOXKEHUS  TEOpUu
CTpoeHMsI oprannyeckux BemecTB A.M. BytnepoBa i o0bscHeHUs
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

yFJ'IeBOI[OpOI[LI. KI/ICJ'IOpOI[COI[ep)KaH_II/IC u a30TcoAcCpKaliue

OpraHNu4Y€CKUC COCANHCHU . BBICOKOMOHGKYJ'IHPHBIC COCIUMHCHUA

CdhopmupoBaHHOCT, YMEHUW TNPUBOAUTH TpPUBUATBHBIC Ha3BaHUS
OT/ENIbHBIX OPTraHMYECKUX BEIIECTB (ITHICH, MPOIMICH, alleTHIICH,
STUICHTIUKOJb, TIWLEPUH, (eHod, ¢GopManbaerua, amneTalbIeru,
MypaBbUHAs KHUCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIOTAa,
CTeapuHOBasl KHUCJIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUIII03a,
TJIAIIHAH)

ChopmupoBaHHOCT, YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢U3MYEeCKMe W XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTAaBUTEIECH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
NpOMWIeH, aleTwineH, OytamueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJ, ATAHOJ, ATUJICHTIUKOJb, TJIMICPUH, (EHOJI, aleTalbIerHI,
MypaBbHMHAsA M YKCyCHasi KHCJIOTBI, TJIFOKO3a, KpaxMaj, IEeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

CdopMUpPOBAaHHOCTh yYMEHUSI WIUTIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXKJIy  TUIHYHBIMH  MPEACTABUTEIIIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX

peaxiuii ¢ UCTONIb30BAHUEM CTPYKTYPHBIX (popMyT

CdhopmupoBaHHOCTH yMEHUs XapaKTepu30BaTh UCTOYHUKHU
YTIIEBOJOPOIAHOTO ChIpbs (He(Th, MPUPOIHBIN ra3, yroib), CIOCOObI UX

nepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKH
XUMHUA U KU3Hb. PacuéTel

CdopMupOBaHHOCTH YMEHUN BIAJETh CUCTEMOW 3HAHHK 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMMO3HAHHA, UCIIOJB3YEMBIX B XUMUHN NIPU U3YUCHUHN



3.2

3.3

3.4

3.5

3.6

11 KVIACC

Kon
NpoBePsSIeMOro

BEIIECTB M XHUMMYECKHUX SIBICHUM (Ha6J’IIOI[eHI/Ie, HU3MEpPCHUC,
OKCIICPUMCHT, MO,I[GJ'II/IpOBaHI/Ie), HCIIO0JIB30BATh CHCTCMHBIC
XUMHWYCCKUEC 3HAHUA IJId TPUHATUA pGIHeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyAllUAX, CBSI3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

CdhopmupoBaHHOCT, yMEHHI COONMIOJATh TpaBHIA TOJIB30BaHUS
XUMHUYECKON TMOCynoil U 1abopaTOpHBIM OOOPYIOBaHHMEM, a TakKKe
mpaBuiia oOpalleHusi C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU

1O BBIIIOJIHCHUIO na60paT0pHr,1x XUMHWYECKUX OIIBITOB

CdopMHUpOBaHHOCTh YMEHUH IUIAHUPOBATH M BBITOIHITH XUMHYECCKUAN
AKCIIEPUMEHT (IIPEBPAIICHUSI OPTaHUYECKHUX BEIIECTB IPH HATPEBAHHH,
MOJIyYeHHE 3TUJICHA U U3yYCHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU
OpPraHMYECKHUX BEIIECTB, JAEHATypauus OCJIKOB IpU HarpeBaHuw,
[[BETHBIC pPEaKIUU OEIKOB) B COOTBETCTBHU C IPAaBHIAMHU TEXHUKHU
0e30MacHOCTH Mpu OOpalleHUH C BEIIeCTBAaMU U J1IaOOPaTOPHBIM
o0opyi0BaHUEM; [IPEACTABIIATH pe3yJIbTaThI XAMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu YypaBHEHMH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB

ChopmupoBaHHOCTH YMEHHI MPOBOAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO BEIIECTBA WIIH
MPOJIyKTa PEAKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO

N3 UCXOAHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

CdhopmupoBaHHOCTH YMEHUI KPUTHUYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(OpMAINIO, TMONy4aeMyl M3 pPa3HBIX HCTOYHHUKOB

(cpenctBa maccoBoii nHdopmanuu, cetb UHTEpHET U ApyTrHe)

CchopMupoBaHHOCTh yYMEHHUH COOJIOAATh MpaBHJAa SKOJIOTUYECKH
1enecoo0pa3Horo TMoBeIEHUs B ObITY U TPYJIOBOW NEATEIbHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0pPOBbS M OKpYXKaroled NPUPOJHOU
Cpedbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUS HA KHUBBIE OPTaHU3MBI
OIpe/ieIEHHBIX OpraHWYEeCKHX BEIIECTB, OHUMAasl CMBICI MOKa3aTess
I[TAK (npenenbHO AOMYyCTUMOM  KOHIEHTpAlUH), TMOSICHATH Ha
pUMEpax CrocoObl YMEHBIIEHHUSI W MPEJOTBPALICHHS WX BPEIHOTO

BO3JCHCTBUSA Ha OpraHu3m 4C€JI0BCKa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrpaMMBbI CpeiHero o01ero odpasoBanus



pe3yJabTara
1

11

1.2

1.3

14

1.5

1.6

TeopeTnyeckue OCHOBbI XUMUHU

Brnagenne cucreMoi XMMHYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATHA  (XMMHUYECKUH  SJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJa, BaJI€HTHOCTb, AJIEKTPOOTPHUILIATEIILHOCTh, CTEIEHb
OKHCJICHMSI, XMMHUYECKasl CBA3b, MOJIb, MOJISIpHAasT Macca, MOJIIPHBIN
00bEM, KpUCTAIMUECKas pemeéTka, THIbI XUMHYECKUX peakiui
(OKUCIIUTENbHO-BOCCTAHOBUTEINIBHBIE, 3K30- W SHIOTEPMHUYECKHE,
peaxkii MOHHOTO OOMEHa), pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NEKTPOIUTUYECKAs  JUCCOLMALINS, OKHUCIUTEIb, BOCCTAaHOBMTEINb,
CKOPOCTh XMMHUYECKOW PEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TE€OpHs 3JIEKTPONIMTHUYECKON aucconuanuu, [lepnomuueckuii
3akoH J[.W. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3bIK XUMHH, (PAKTOIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IIOJYYEHUH U OE€30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOW MAEATEIbHOCTU

YCJIOBCKa

ChopMupoBaHHOCTh YMEHUN BBISABISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATHSA TP ONHCAHUM CTPOEHUSI W CBOWCTB HEOPTraHUYECKHX
BEIIECTB M HX MPEBPAICHUHN; BBIABIATH B3aUMOCBS3b XHUMHUECKHX
3HaHUU c MOHITHSIMU u MpeICTaBICHUSIMH JIPYTHX

€CTCCTBEHHOHAYYHBIX IIPEIMCTOB

Bianenne OCHOBHBIMH METOJIaMH HAYYHOTO TIIO3HAHHUS BEIIECTB M
XUMUYECKUX SIBJICHUN (HaONIoJeHue, U3MEpPEHUE, SKCIEPUMEHT,

MO,Z[CJII/IpOBaHI/IC)

CdopMHpOBaHHOCTh yYMEHMH ONPENENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHMMUYECKUX DJIIEMEHTOB B COCIMHEHUAX Pa3IMYHOIO
cocTaBa, BHJ  XUMHUYECKOW  CBSi3M  (KOBaJeHTHasl,  HOHHaf,
MeTajinyeckasi, BOAOPOHAs) B COCIMHEHUSIX, TUI KPUCTAIIINYECKON
pEemETKY KOHKPETHOI'O BEIeCTBAa (aTOMHAsl, MOJEKYJIIpHas, MOHHAs,
MeTaJTuyecKasi)

ChopMupoBaHHOCTh YMEHUH ONpEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpaX HEOPraHUYECKUX COETHMHEHUI

ChopMupOBaHHOCTH ~ YMEHHsI  KJIACCU(HUIMPOBATH  XUMHUYECKHE

peaKuyu Mo pa3NUYHbIM MpHU3HAKaM (YHCITy M COCTaBy pearupyronux

BEIIECTB, TEIUIOBOMY J(deKTy peakiuu, HW3MEHEHUI0 CTeneHen



1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

OKHUCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pCaKknuy, y4acTuro

KaTaJI3aTopa)

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBIISATh ypaBHEHUS  PEAKIUN
PA3JINYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPAaBHEHUS pPEaKkLHN
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIUH HIyT
JI0 KOHIIa

ChopMupoBaHHOCTh YMEHUI MPOBOIUTH PEAKLUHU, OATBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3NMYHBIX HEOPraHUYECKHUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIECTB

CpopMHUpPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OaaHca 3TUX pCaKLII/Iﬁ

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKOM pCaKknuu OT PA3JIMIHBIX (I)aKTOpOB

ChopmupoBaHHOCTE yMEHHI  OOBSACHATH  XapakTep CMEIICHUS
XMMHYECKOTO PAaBHOBECHUSI B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuaun Jle [latensbe)
OOmast © HeOpraHUYECKask XUMHUSI

CopMHUpPOBAaHHOCTh YMEHHH pacKpbiBaTh cMbICH [lepuogudeckoro
3aK0OHa J.N. Menaeneena u JIEMOHCTPHUPOBATh €ero
CUCTEeMATH3HUPYIONIYI0, OOBSCHUTEIBHYIO U  MPOTHOCTUYCCKYIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHUYECKHUX »dJieMeHTOB 1—4 mnepuoaoB Ilepumoanueckoi
cUCTeMbl XxuMuueckux »diemeHToB J[.M. MeHneneeBa, HCHOIB3Ys
MOHATHS  «S-, P-, O-3JIEKTPOHHBIE OpPOUTAIM», «IHEPrETUUCCKHE
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMCTB
XUMUYECKHX DJIEMEHTOB M MX COEAMHEHUH IO MepuojaM U Tpymiam

[Tepnoanueckoii cucremsl XuMudeckux ieMeHToB /.M. MenaeneeBa

ChopMHUpPOBAaHHOCTh, YMEHHH XapaKTepu3oBaTh (OIMUCHIBATH) 0OIINe
XUMHYECKHE CBOMCTBA HEOPTAHWMYECKUX BEIIECTB PA3TUIHBIX KJIAcCOB,
MOJITBEPKIATh  CYIIECTBOBAHWE  TEHETUYECKOW  CBS3M  MEXIY
HEOPTraHWYECKHMMH  BEIIECTBAMH  C  [OMOINBI0  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKquI

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  NPUHAAJEKHOCTh

HEOPraHMYECKHUX BEILIECTB MO MX COCTaBy K OINpeNeIEHHOMY KIaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) COCJIMHEHU (HpOCTLIe BCIICCTBA — MCTalJIbl U HEMCTAJJIbI,

OKCH/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupoBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYIO CHUMBOJIUKY
Ui cocTaBlieHHss (OpMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblil ras,
YIJIEKHCIBbI ra3, aMMMaK, ramiéHas W3BeCTb, HeraméHas H3BECTb,

MUTHEBAS COJIa, TUPUT U IPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OIMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIISCTB Pa3IMYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TEHETUYCCKOW  CBS3M  MEKIY
HEOPraHMYECKHMMH  BEIIECTBAMH  C  [OMOIIBI0  ypaBHEHUHU

COOTBCTCTBYIOIIUX XUMHUYCCKHUX peaKuHﬁ

CdopmupoBaHHOCT YMEHMI MIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
JKCIIEPUMEHT (pa3jioKeHHE TEepOKCUIa BOAOpPOJAa B MPUCYTCTBUU
KaTaJIn3aTOpa, ONIpPEIEICHUE CPeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHMBEPCAJIbHOTO HHAMKATOpPa, BIMSHHUE pa3IM4YHbIX (PAKTOPOB Ha
CKOPOCTh ~XMMMYECKON peakIHMH, peakluud HOHHOrO OOMeEHa,
KauecTBEHHbIE peakluu Ha cyJbdar-, KapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DPELIEHUE 3KCIEPUMEHTAIbHBIX 3aJad II0 TeMaM
«Metamnb» u «HemeTanabl») B COOTBETCTBUU C MPAaBUIAMU TEXHHUKHU
0e30MacHOCTH TpU OOpalleHUH C BeLIECTBAMH U JabOPaTOPHBIM
00opyA0BaHUEM; MIPEACTABIIATh pE3yNbTaTh XUMHUYECKOTO
JKCIepuMeHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX

peaKuHﬁ u (bOpMYJ'II/IpOBaTB BBIBOJZIbI HA OCHOBC 3TUX PEC3YyJIbTATOB

ChopmupoBaHHOCTE yYMEHHI COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMHYECKOH TOCYyJ0H M NabopaTOpHBIM OOOpYJOBAaHUEM, a TaKKe
npaBuiIa oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIMSMHU

110 BBINIOJTHCHUIO na6opaT0pHHx XUMHNYECKUX OIIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTEepU30BaTh XAMUYECKHUE
IIPOLIECCHI, JIEXKAIIME B OCHOBE IPOMBIIIJICHHOTO IOJIYYEHUs CEpPHOMU
KHCIIOTHI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTH MpEACTaBICHUN 00
OoOIIMX HAyYHBIX MPHUHIMIAX M  JKOJOTHYECKHX  MpolieMax

XUMHYECKOTO MPOU3BOJCTBA
XUMHS U KU3Hb. PacuyéTel

CpopMHUpPOBAHHOCTh TPEJICTABICHUM O XWMHUYECKOW COCTaBJISIONIEH

eCTCCTBCHHOHayQHOﬁ KapTuUHbl MHpa, PO XUMHU B TIO3HAHUH



3.2

3.3

3.4

3.5

SABJICHUH NOpPUPOAbI, B (OPMUPOBAHUHM MBIIUIEHUS M KyJIbTYpBI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TMPAKTUYECKUX 3a7ad U OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpefie

ChopMupoBaHHOCTD YMEHUU KPUTHUYECKH aHaJIU3UpPOBATh
XMMUYECKYI0 HMH(OpMaIMio, INOIy4aeMyK H3 Ppa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHH COONMIOJATh TIPaBHIA JKOJIOTHYCCKU
1eJIeco00pa3HOro MOBENEHHUsT B OBITY W TPYAOBOHM NEATEIHLHOCTH B
LEISIX COXPAHEHHUs CBOETO 3JI0POBbS U OKPYKAKOIIEH MPUPOTHOU
cpensl

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OpPraHU3MBI
ONPEAENEHHBIX BEIIECTB, MOHMMAs cMbIci nokaszatens 11K, noscHsITh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPEIHOTO

BOSI[GﬁCTBHH Ha OpraHu3M 4€JIOBCKa

ChopMupoBaHHOCTD YMEHHU IIPOBOJUTH BBIYUCIICHUS c
UCIIOJIB30BAHUEM IIOHATHS «MAaccoBas JOJA BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHMH Ta30B IPU XUMHUYECKUX PEAKIMSIX, MAacChl
BEIIECTBA WU 00BbEMA ra3oB II0 U3BECTHOMY KOJIMYECTBY BEILLIECTBA,
Macce WM 00BEMY OJHOIO M3 YYacTBYIOLIMX B PEAKLUU BEILECTB,
TEII0BOro 3¢ (eKra peakluyu Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl

BCIICCTB, MMPEBPALICHUA U COXPAaHCHUA SHEPTHUU



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
1

11

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘ICCKOﬁ XUMHNHN

Hpe,Z[MCT OpFaHHqCCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHC, Pa3BUTHC W 3HAYCHUC B
IMOJIYUYCHHUH HOBBLIX BCIICCTB WU MATCPHAJIOB. TGOPI/ISI CTPOCHUA OPraHUYCCKHUX

coenunennit A.M. bytnepoBa, €€ OCHOBHBIE MOJOKECHHS

CrpykTypHble (HOpPMYIBl OPraHUYECKHX BEMIECTB. [ OMOJIOTHS, W30MEpHs.
XuMHYECKass CBSI3b B OPraHUYECKUX COEAUMHEHUSIX — OJIMHAPHBIE WM KpaTHbIE

CBA3H. Hpe,HCTaBJ'ICHI/Ie (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHN4Y€CKUX BEIICCTB

HOMCHKJ'IaTypa OpTraHUYCCKUX COE€JUHECHUI (CI/ICTCMaTI/I‘{eCKaﬂ) U TPUBHAJIBHBIC

Ha3BaHUs BOKHEHUIIINX MPEICTaBUTENICH KIIACCOB OPTaHUYECKHX BEIECCTB
YrieBoaopoibl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psia. MeTaH U 9TaH — npocTenimme
MIPEJICTAaBUTENIN aJIKaHOB: (U3MUECKHMEe M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U I‘OpeHI/ISI), HaxXOKIACHUC B IPHUPOAC, IMOJTYYCHHUEC U IPUMCHCHUC

AJIKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTHMUECKMH psAld. DTWIEH U NPONWIEH —
NPOCTEUIINE TPEACTABUTENIN AIKCHOB: (U3MYECKHE W XUMHUYECKHE CBOICTBa
(peakuMyM THAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUApPATALMU, OKHCIEHUS U

HOJ'II/IMepI/ISaL[I/II/I), IMOJIYYCHUC U ITPUMCHCHHUC

Ankanuensl: Oytaamen-1,3 u wMetwnOyramueH-1,3: cTpoeHHE, BaKHEHIITHE
XUMHYECKHE CBOWCTBA (peakius mojauMmepusanun). [lomydeHne CHHTETHYECKOTO

Kay4dyKa U Pe3UHBI

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJOTHYCCKUN psi. AIECTHICH —
MPOCTEHIINI TIPEJICTAaBUTENIb AJKHHOB: COCTaB, CTpOeHHE, (u3udeckne u
XUMUYECKHUE CBOMCTBA (peaKIMy TUAPUPOBAHNUS, TaIOT€HUPOBAHUS, TUIpaTalliHy,

TOpPEHHUsI ), TOyuYeHUE U IPUMEHEHHE

Apenbl. benszon: coctaB, crpoeHue, (uU3MYECKHMEe M XUMHYECKHE CBOMCTBA
(peakuuu raJloreHMpOBaHMs U HUTPOBAHUS ), OJIy4YeHHE U TpuMeHenue. Tomyor:
COCTaB, CTpO€HHe, (u3Mueckrue M  XHMHYECKHE CBOWCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA W HUTPOBaHUS), MOJIYYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBs3b MEXAY YIVIEBOJOPOAAMH, NPHUHAMIEKAIIUMHU K

Pa3IMYHBIM Ki1acCaM

[Ipupoanbie HCTOYHUKH YTIIEBOAOPO0B. [IpupoaHblii ra3 u monyTHbIE HEPTIHBIE



3.1

3.2

3.3

3.4

3.5

3.6

4.1

ra3el. Hetp u €€ mpoucxoxaenue. CrnocoObl mepepaboTKu He(TH: MEeperoHkKa,
KPEKUHT (TepMUUYECKHM, KaTaTUTHYECKUil), mupoius. [IpoaykTel mepepaboTKu
HepTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITYy. KameHHBI yroiap u

MIPOAYKTHI €r0 nepepadboTKu
Kucnopoaconepskaiiye opraHHuecKue CoOeTMHEHUS

[IpenenbHble OAHOATOMHBIE COUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NIECKHE
U XMMHMYECKME  CBOWcTBAa  (peakuMM C  aKTUBHBIMH  METaJjulaMu,
rajJloOr€HOBOJIOPOJIaMH, TOpPEHHe), MpHUMeHeHHe. BonopolHble CBSA3U MEXITY
MOJIEKYJIaMH CIUPTOB. J[eICTBME METAHOJA W 3TAHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHoOroaToMHbI€ CITUPTHL. DTUIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKUE U
XMMUYECKHe CBOHCTBa (B3aUMOJEHMCTBHE €O  INEJIOYHBIMM  MeTalaMH,
KayecTBEHHasl Peaklus Ha MHOIOAaTOMHble CIUpPTHI). [leiicTBue Ha OpraHusm

YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEprUHA U OTUJICHITIUKOJIA

®deHoNl:  CTpoeHWE MOJEKyJdbl, (HU3NYEeCKue ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts ¢enomna. [lpumenenne penomna

AJ'IBZ[GFI/IJII)I 1 KE€TOHBI. q)OpMaHI)ILGFI/IJI, aleTaJIbACTuJa: CTPOCHHUC, (i)I/ISI/I‘ICCKI/Ie n
XHUMHUYECKHE CBOMCTBA (peaKLu/m OKHCJICHHMA M BOCCTAaHOBJICHHA, KAQUYCCTBCHHBIC

peaKI_II/II/I), MOJIYYCHHUEC U ITPUMCHCHUC

OHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAast UM YKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3HUECKUEe U XMMUYECKHE CBOICTBa (CBOMCTBa, o0IMe s
Kjlacca KHCJOT, peakius JTepuduKanuu), TMOJyYyeHHe U IpUMEHEHHE.
CreapuHOBas U OJIEMHOBAsl KUCJIOTHl KaK IPEICTAaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIelcTBHUe

Crnoxable 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [HIpONH3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonoruueckas poib
AKHUPOB

VYraeBoasl: cocTaB, KilaccU(UKAIUSA yIIeBOJOB (MOHO-, - M IMOJUCAXapUIbl).
I'moko3a — mnpocTedmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
¢bu3znyeckre U XMMHUYECKUe CBOMCTBa (B3auMozeiicTaue ¢ runpokcuaom meau(ll),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBneHwue,
OpOKeHHE TIIOKO3bl), HAXOXJIEHHE B IMPHUPOJE, MPUMEHEHHe, Ouoiioruueckas
ponb. ®otocunres. Ppykroza kak nzomep rioko3bl. Kpaxman u nemnonos3a Kak
npupoaHble noiauMepbl. CTpoeHHE KpaxMmana U LeTofo3bl. DPu3ndyeckue u

XMMHUYECKHE CBOIMCTBA KpaxMmaia (TMIpojIn3, KaUeCTBEHHAas peaKkius ¢ HOJ0M)
A3oTconepikaliie OpraHn4eckue CoeAMHEHNS

AMUHOKHCIIOTH Kak amM(OTepHbIe OpraHuYeckue coenuHeHus. Duzmueckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCIIOT (Ha mpumMepe FJ'II/II_[I/IHa). buonoruueckoe



4.2

5.1

5.2

3HaAUCHHE aMMHOKHUCIOT. [lenTuapl

benku kak mpuUpoOIHBIE BBICOKOMOJEKYIJApHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OeiakoB. XHWMHUYECKHE CBONCTBA OEJKOB:

TUAPOJIH3, ICHATYpalisl, KaYeCTBECHHBIC PEaKIU Ha OeIKU
BricokoMoOneKyIsIpHBIE COEAUHEHHUS

OCHOBHBIE TIOHATHSA XHMHHU BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/'IZ MOHOMED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJMMEpU3allun, CPCAHASA MOJICKYJIAPHAA
macca. OCHOBHEBIC MCTOAbl CHHTC3a BbICOKOMOJICKYJISIPHBIX COCOUHCHHN —
IMoJIMMEpHU3alnA U IMOJIUKOHACHCA A

3KCHepI/IMCHTaJ'H>HBIC MCTOAbI H3YYUYCHUS BCHICCTB HU HUX npeBpameHI/Iﬁ:

O3HAaKOMJICHUE C 06pa3uaMH IMPUPOJHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HOJ’Iy‘-ICHI/Ie CUHTCTHUYCCKOI'O KayuyKa U pE3UHbL

11 KVIACC

Kon

1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMblﬁ IJIEMEHT COA€CPKaHUSA

TeOpeTI/ILI€CKI/Ie OCHOBBI XMMHH

XuUMHUYECKUH 371eMeHT. AToM. SIpo aToma, M30TOIBI. DJIEKTPOHHAs 000JI0YKA.
DHEpreTHYeCKUe yPOBHHM, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d-3IEMEHTHI.
OcoOeHHOCTH pacIpeielieHus] JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBLIX ‘leTHpéX MepruoaoB. SJ'ICKTpOHHaSI KOH(pHpraI_[I/IH aTOMOB

Ilepnonnueckuit 3akoH u [lepuoguyeckas cucreMa XUMHYECKUX d1eMeHToB J1.1.
MenneneeBa. CBsA3b NepUOAMYECKOTO 3akoHa H Ilepmoanueckoil cUCTEMBbI
xuMuueckux asnemeHtoB J[.M. MenpeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHMUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX MMU TPOCTHIX M CJIOXKHBIX BEHIECTB IO TpyNIaM U TMepUoam.

3HadeHue NEpUOANICCKOI0 3aKOHAa B pa3BUTUN HAYKU

Crpoenune BemecTBa. XUMHUYECKas CBs3b. BHABI XUMHUYECKOW  CBS3U
(koBaJieHTHasi HEMOJISIpHAsE M TMOJspHas, HOHHAs, MeTandeckas). OHBI:
KaTHOHBI U aHWOHBI. MeXxaHu3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUECKON CBSA3U

(0OMeHHBIN M TOHOPHO-aKLIENITOPHEIN). BonopoaHas cBs3b

BaneHTHOCTB. DeKTpoOoTpUIIATENbHOCTh. CTENEHb OKUCICHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THUMBl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa

BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX

cucremax. McrtuHHBIE U KOJUIOWJAHBIC PaCTBOPLI. MaccoBas J0JI1 BCHICCTBA B



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

3.1

3.2

pacTBope

KJ'IaCCI/I(bI/IKaI_II/I}I HCOPTaHNYCCKUX COCJIUHECHUM. HOMCHKJ'IaTypa HCOPTraHNYCCKUX

BEILIECTB

Xumuyeckass — peakuus.  Knaccudukamuss — XUMHUECKMX — peakiuii B
HEOPraHWYECKOM M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MAacChl BEILECTB,

3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUU IPU XUMHUECKUX PEeaKIMIX
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OOpatumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOUIME Ha

COCTOsIHME XuMu4eckoro pasHosecus. [Ipuanun Jle [larense

OnektponuThdeckas nucconmanus. CunpHble W cimalble dekTponnThl. Cpena
BOJHBIX PpaCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaJIBHaﬂ, eJI049Had. PCaKI_[I/II/I HOHHOTI'O

oOMmeHa
OKHUCIIUTENLHO-BOCCTAHOBUTEIILHBIC PEAKIIUU
Heopranuueckas xumus

Hemerannel. [Tonoxenune HemeramioB B [lepuognueckoil cucreMe XMMHYECKHX
anemenToB JI.MI. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBA HEMETAIJIOB. AJUTOTPOIHS HEMETAIIOB (Ha IPUMEPE KUCIOPOIa, CEPHI,
docdopa u yraeponaa)

XUMHUYECKHUE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHUIOB,
KHCJIOPOJICO/ICPXKAIIMX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHuil). [IpuMeHeHwue

Ba)XKHEHIINX HEMETAJJIOB U UX CO€IUHEHUN

Merambl. Tlonoxenue wmertamioB B Ilepuogudeckoil cuUCTEME XHUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JOYEK
aToMoB MetaiuioB. O0mme pusndeckre cBoiicTBa MeTaioB. CrlaBbl METaJIOB.

3JICKTpOXHMH‘-ICCKPIfI paa HaHp}I)KCHI/Iﬁ METAJIJIOB

XUMHUYECKHE CBOMCTBA BAXKHEUIMX METAIJIOB (HATpWd, Kalul, KaJbIIHA,
MarHui, aJllOMUHUH, ITUHK, XpOM, JKele30, MeIb) U HMX coeauHeHui. OO0mme

CHoCcOObI MOTy4YeHUs] MeTaJUIO0B. [IprMeHeHre MeTaioB B OBITY M TEXHHUKE

I'eneTnueckas cBI3b HCOPTraHUMYCCKUX BCUICCTB, IIPUHAMJICIKAINNUX K PA3JIMIHBIM

KJIaccaM
XUMHUS U KU3HD

Ponp xumMum B oOecriedeHUM HSKOJOTHYECKOW, DHEPreTHYECKON M THUIICBOMN
0€30MacHOCTH, Pa3BUTUU MeIUIMHBI. [[OHATHE O HAay4YHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHNYCCKUX peaKLII/Iﬁ

HpCHCTaBHeHI/IH 00 O6IJ_II/IX HAYYHBIX IMPUHIHUIIAX MPOMBIIJICHHOTO IOJYUCHUA



3.3

BaXHEHIINX BelecTB. YemoBeK B MUpE BELIECTB M MATEPUANIOB: BaKHEHIINE
CTPOMTENbHBIE MaTepualbl, KOHCTPYKLUHOHHbIE MaTepHalbl, KPacKH, CTEKJIO,
KepaMHKa, MaTepHaJIbl JJis JJICKTPOHHKH, HAaHOMATEpHUAJbl, OPraHMYECKHE U

MUHEpaJIbHBIEC YI00pEeHUs

XumMus u 3A0pPOBLC HYCJIIOBCKA: TIIpaBUJIa HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenaparos, IpaBujia 0€30I1aCHOT0 UCIIOJIb30BaHMS npemnapaTron OBITOBOM XUMHUH

B HOBCGHH@BHOﬁ KHU3HHU



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






