


HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XUMHUH Ha yPOBHE CpeqHEro odmero ooOpasoBaHus papadoTaHa Ha OCHOBE
DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpazoannu B Poccuiickoit @enepaunmny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHs (penepalibHOH 00pa30oBaTENbHON MPOTPaMMbl CPEIHETO
obmero obpasosanusi (POIl COQO), mpencraBneHHsix B DenepansbHOM TrOCYIapCTBEHHOM
obpazoBatenpHOM crannapre COQO, ¢ yuérom Konuenuuu npenonaBaHusi yueOHOro mpeamera
«Xumusi» B 00pazoBaTeIbHBIX OpraHu3anusx Poccuiickoii @enepariiu, peaan3yomux OCHOBHbBIE
oOpazoBaTesIbHbIE MPOrpaMMBbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruy pa3BUTHSI BOCIIMTAHUS B
Poccwiickoit @enepanun Ha nepuon 1o 2025 roga» (Pacnopspxenne [Ipasurenscrsa PP ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe MpOorpaMMbl IO XUMHUH, K OMPEAENIEHUIO O0IIel CTpaTeruu
00y4eHHsl, BOCIIUTAHHS M PA3BUTHS OOYHAIOIIMUXCS CPENCTBAMH Y4eOHOTrO npeamera « XuMHsD»
s 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIEeNTya bHbIe nonokeHust @I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeNIeH, COAepIKaHus, pe3yIbTaToB 00yueHHUs! U TPeOOBaHUI K YPOBHIO
MOJTOTOBKHU BBIITyCKHUKOB.

Xumuueckoe 0o0pa3oBaHHe, TMOJy4aeMO€ BBITYCKHHUKaMH  001ieoOpa3oBaTeabHON
OpraHu3alLlM, SBISIETCS HEOThEMJIEMOH 4acThl0 HX oOpasoBaHHOCTH. OHO  CIYKUT
3aBEPIIAOIINM 3TAloOM peajH3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUYEBBIX
LIEHHOCTEH, MPUCYIIHNX LEJIOCTHOH CHCTEME XUMHUYECKOT0 00pa3oBaHusl. DTH IIEHHOCTH KaCaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, (OPMHUPOBAHUS MHPOBO33PEHHS M OOIIEH KyJIbTYPBl YEJOBEKa, a
TaKXXe 5KOJOrMYeCKH OOOCHOBAHHOTO OTHOLIEHMsI K CBOEMY 3/0POBBI0 U NMPHPOIHOH Cpene.
Peanmusyercst xumudeckoe oOpa3oBaHHe OOyYalOIIUXCS HA YPOBHE CpEAHEro o0Imero
0o0pa3zoBaHUsI CPEACTBAMHU Y4eOHOTO mpenMeTa « XUMUSY, COIepiKaHUue U MOCTPOEHHE KOTOPOro
OTpenesIeHbl B TPOrpaMMe MO XUMHHU C yU€TOM CrIeun(pUKd HAyKd XUMUH, €€ 3HAYCHUs B
MO3HAHUHM TPUPOABI U B MaTEPUAIBbHOHN JKM3HM OOIIECTBA, a TaKXKe C YYETOM OOIHUX Lened u
NPUHLHIOB, XapaKTePH3YIOIIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpenHero oOmero
oOpazoBanust B Poccuiickoit @enepannu.

XUMHSI KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK UTpaeT 0coOyI0 pOJib B COBPEMEHHON
LUBIIM3ALH, B CO3AaHUN HOBOH 0a3bl MaTepHaibHOH KyJibTypbl. OHa BHOCHUT CBOW BKJAI B
(dopMHupOBaHKUE PALIIOHAIBHOTO HAYYHOTO MBIILIEHHS, B CO3JAHHUE LEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroLIeM MUPE KaK O eAMHCTBE MPUPOIBI U YEJIOBEKA, KOTOpoe (OPMHUPYETCS B XUMHUHU Ha
OCHOBE ITOHMMAHHs BEIIECTBEHHOIO COCTaBa OKPYJKAIOIIErO0 MHpPA, OCO3HAHMS B3aMMOCBSI3U
MEXIY CTPOSHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JIACTSMHU PUMEHEHUSI.

TecHO B3aUMOIEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HAYKaMHU, XMMHSI CTajla HEOTbEMIIEMOIH
YaCcTbI0 MHUPOBOW KyJBTYpBI, HEOOXOIMMBIM YCJIOBHEM YCIELUTHOTO TPYJAa U JKH3HH KaKIOTO
yreHa oOmectBa. CoBpeMeHHass XWUMHS KaKk HayKa CO3WAATENbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBJeHa Ha peUIeHHe TJI00ambHBIX MpobiieM yCTOHYMBOTO —Pa3BUTHS
YeJIOBEYECTBA — CHIPbEBOM, IHEPTETUYECKOH, MUIIIEBOMH, SKOJIOTHIECKOM OE30MacHOCTH U OXPaHbI
3/I0pOBBSI.

B cootBercTBHM ¢ OOmMMH LENSIMH M NPUHLUINAMH CpenHero oomero obpa3oBaHuUs
conep:kanue npeamera « Xumus» (10—11 knaccel, 6a30BbIi yPOBEHb N3YUEHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarOIIUXCs, HEOOXOIMMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEITHOrO BKIIOYEHHUs B JKH3Hb COLIUYMA,
MPOIOJIKEHUST O0PA30BaHMS B PA3JIMYHBIX O0JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEHA.

CocraBmsroliuMu  nipeaMeTa «XUMUS» SABISIIOTCS 0a3oBble Kypehl — «OpraHudeckas
xuMus» 1 «O01mast 1 HeOpraHM4YeCcKasi XUMUS), OCHOBHBIM KOMIIOHEHTOM COZEPIKaHUSI KOTOPBIX



SIBJISTEOTCST OCHOBBI 0A30BOM HAYKH: CUCTEMa 3HAHUHN MO HEOPraHMYECKOH XUMHH (C BKIIFOUEHHEM
3HaHUH K3 O0MLIEH XUMUH) 1 OpraHUYecKoi Xxumun. POpMHUPOBaHNE TAHHON CUCTEMbI 3HAHHUH MTPH
U3yUYEHHUH TpeaMeTa 00eCreunBaeT BO3MOKHOCTb PACCMOTPEHHUST BCET0 MHOT000pas3usl BEIIECTB
Ha OCHOBE OOILIMX MOHSATHUH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepskanusi Kypco — «Opranudeckast xumusi» u «O0mas 1 HeopraHudecKas
XUMHsD» c(hOpMUpOBaHa B MPOrpaMMe IO XUMHH Ha OCHOBE CHCTEMHOTO IMOIXOAa K M3YYECHHUIO
yuebHOro marepuana u OOYyCIOBJIE€Ha HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHHMHA Ha
ONpeAeNEHHbIX TEOPETHUUECKUX YPOBHSX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BelecTBa
paccMaTpUBaOTCSl Ha YPOBHE KJIaCCUYECKON TEOpHUU CTPOEHHUS OPraHMYeCKUX COEAUHEHMH, a
TAK)X€ HA YPOBHE CTEPEOXUMUYECKHUX W 3JEKTPOHHBIX MpPENCTaBIEHUIl O CTPOEHUHU BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce€ BELIECTBAX MAKOTCS B Pa3BUTUU — OT YIVIEBOIOPOIOB IO
CJIOKHBIX OHOJIOTHUYECKH aKTHUBHBIX COEOUHEHHH. B Kypce opraHmuecKod XUMHHM TOJYYaroT
pasBuTHe CHOPMHUPOBAHHBIE HAa yPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs MEPBOHAYABHBIC
NPEACTABICHUS O XUMHUYECKOH CBS3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBONCTB BEILECTB OT UX CTPOCHMUS], O XUMUYECKON PEeaKL1U.

ITon HOBBIM yIJIOM 3peHHUsI B mpeaMere «XUMHs» 0a30BOr0 ypOBHsS PacCMaTpPUBACTCS
U3yUYEHHBII HA YPOBHE OCHOBHOro o0mero o0pa3oBaHUS TEOPETHUYECKHH Marepual u
(bakTONOTHUECKUE CBEACHHS O BEINECTBAX M XMMHYECKOW peakuuu. Tak, B HaCTHOCTH, B Kypce
«O0mas 1 HeopraHU4YecKas XUMHsD» OOYYArOIIMMCS MPENOCTABISETCS BO3MOXXHOCTh OCO3HATh
3HaUeHHE MEPUOTUYECKOr0 3aKOHA C OOINETEOPEeTUYECKUX M METOAOJOTMYECKHX MO3ULIUH,
rinyO)ke TMOHATH HMCTOPHUYECKOE HM3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT obobmaromed mo
OOBSICHSIIOIIEH U MTPOTHOZUPYIOIEH.

Enunas cucrema 3HaHMI O BAXKHEHWINHUX BELIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUH, a TaKXKe O XUMHUYECKUX PEaKLMsX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKaHUsI
nononHsercas B kypcax 10 wm 11 kjaccoB sieMeHTaMHM  COAEP KaHUS, HWMEIOLIUMHU
KyJbTYPOJOTHYECKH M MPHUKIAJAHON XapakTep. OJTH 3HAHHUA CHOCOOCTBYIOT TTOHUMAHHUIO
B3aMMOCBSI3M XHMHUU C JPYTMMHM HayKaMM, pPacKpblBalOT €€ poJib B II03HABATENbHOM W
NPAKTUYECKON NeATENIbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCHHTAHHIO YBAXKEHHS K IPOLIECCY
TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX NMPUIIOKEHUH XMMHH, TOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOIMECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICJIUBATh MH(POPMALMIO ¥ TPUMEHATh €€ Ul TONOJHEHUS 3HAHUH, PeIIeHUs
MHTEJJIEKTYaJbHbIX U SKCIIEPUMEHTAIBHBIX HCCIEA0BaTEIbCKUX 3anad. B nenom copepxkaHue
yuebHOro npeamera « XUMHEs» JaHHOTO YPOBHS U3Y4YEHHsI OPUEHTUPOBAHO Ha (opMupoBaHue y
00y4arImuxcss MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUS (PUIOCO(YCKUX HUAEH, TaKHX Kak:
MaTepHajbHOE €JUHCTBO HEOPTaHUYECKOrO M OPraHUYeCKOro MHpa, OOYCIIOBIEHHOCTb CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb IPUPOJHBIX SIBJIECHUM MyTEM SKCIIEpUMEHTa
U pPELIeHHUs NMPOTUBOPEUHH MOy HOBBIMH (DaKTaMH M TEOPETHUYECKHMH IPEANOCBUIKAMH,
OCO3HaHMWE POJIM XUMHUHU B PEIIEHHH 3KOJOTMYECKUX MpoOyieM, a Takke mpodieM cOepeskeHus
SHEPreTUYeCKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX TEXHOJOTHI U MaTepUaJIoOB.

B nnane peurenns 3a1a4 BOCIUTAHMS, PA3BUTHS U COLMATIM3AINUN OOYYAIOIINXCS TPUHSATHIC
IIpOrpaMMOM MO XUMHMM TOAXOAbI K ONPENENEHUI0 COAEpKaHWs U IOCTPOEHUs mpeaMeTa
NpeayCcMaTpUBaOT (POPMHUPOBAHNE YHUBEPCAIbHBIX yUeOHBIX NEHCTBUH, MMEIuX 0a3oBoe
3HaY€HWE JUI PA3JUYHBIX BUIOB JEATENIHOCTH. pelIeHus NpoOieM, MOMCKA, aHaiInu3a M|
oOpaboTku wuH(poOpManMK, HEOOXOOUMBIX IJIsI NPUOOPETEHHs] ONbITa NPAKTHYECKOH U
HCCJIEZIOBATENbCKON NeATENbHOCTH, 3aHUMAIOIeH BaXKHOE MECTO B IO3HAHUH XUMUU.



B npakTuke npenonaBaHus XUMUU KaK HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi, TaK U
Ha ypOBHE CpeiHero odmero 00pa3oBaHus, PH ONPENEICHUH CONEPKATeIbHON XapaKTePUCTUKU
Hejaeil M3ydeHHWs] TPEIMETa HalpaBJICHHMEM TIEPBOCTENEHHON 3HAYMMOCTH TPAaJUIMOHHO
npusHaércs (POPMUPOBAHME OCHOB XWUMHUYECKOW HAyKW Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, TPAKTUIECKOHN NEATETbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOI
KynbTypbl. C METOOMYECKOM TOUKH 3PEHUs TaKOH MOAXOA K OMNPEIACICHHUIO LeNied H3y4eHUs
MpeaMeTa SIBJISIETCS BIIOJIHE OMPaBAAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMH IENIIMH H3Y4YeHHs] mpeaMeTa «XUMHUsS» Ha
6azosom yposHe (10 —11 kJ1.) SABASFOTCA:

e (QopmMupoBaHHE CHCTEMbl XWMHUYECKUX 3HAHUHA KaK BaKHEWIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAyUYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIeXKAT KJIFOUEBBIE TOHSTHS,
(dyHIaMeHTabHbIE 3aKOHbI M TEOPUH XHUMHH, OCBOEHHUE SI3bIKA HAYKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHHE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHUEe U Pa3BUTHE MPEACTABIECHUN O HAYYHBIX METONAX MO3HAHUS BEINECTB U
XUMHUYECKUX peaknuii, HeOOXOMUMBIX ISl MMPHOOPETEHUs] YMEHUH OpUEHTUPOBATHCS B
MUPE BEIIECTB U XUMHUYECKHX SIBJICHHUH, UMEIOIUX MECTO B MPUPOJE, B MPAKTUIECKON U
MOBCEHEBHOM JKU3HU,

® pasBUTHE YMEHHH © CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOAeHNEM TNpaBWil 0€301MacHOro
oOpaleHus C BEIeCTBAMU.

Hapsiny ¢ 3tum, comep:karesibHasi XapakTEpUCTUKA LENel U 3a1ad U3y4YeHHs MpeaMeTa B
porpaMMe 1Mo XMMHUHN YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH MTPHOPUTETAMH B
cucteMme cpeanero odiero odpasosanus. CeromHsi B MpenoaBaHUN XUMHUU B OOJIbIIEH CTENEHU
OTHAETCS PEANOYTEHIE MPAKTHUECKON KOMIIOHEHTE COZIepKaHusl OOyYeHHsI, OPHEHTUPOBAHHOMN
Ha TIOATOTOBKY BBIMYCKHHKa 00IIeo0pa3oBaTeNbHON OpraHM3alMH, BIAACIOIIEro He Habopom
3HaHWH, a (PYyHKIMOHANBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHUSMH AKTHBHOTO
MOJTyYEHUS 3HAHUH U IPUMEHEHHSI UX B PeaTbHOMN KU3HU JUIsl PELISHHS] TPAKTUYECKUX 33714,

B cBsa3u ¢ oTMM mpu M3y4eHHHM mnpeaMera «XHUMEs JAOMUHHUPYIONIEE 3HAYCHUE
MPUOOPETAIOT TaKUE IeJT U 3a4a4H, KaK:

amanTtanuys OOy4aroIuXCsl K YCIOBUSAM TUHAMUYHO Pa3BUBAIOINErOCs MUPa, (POPMUPOBAHUE
UHTEJUICKTYaJbHO pA3BUTOH JIMUHOCTH, TOTOBOM K CaMOOOPa30BAHHIO, COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY TMPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALIUSAX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

dopMupoBanre y OOYYaOIIMXCS KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHITHIA),
UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JJIsl PA3JIMYHBIX BUAOB ACSTEIILHOCTH. pPelleHus mpodiem,
nowcka, aHamm3a u o00paboTkm HWHPOpPMAIMH, HEOOXOOUMBIX i TPHOOPETEHHUs OIbITa
NEeSITEIbHOCTH, KOTOpasi 3aHUMAeT Ba)XHOE MECTO B MO3HAHUM XMMHH, a TAKXKE JJIsI OLEHKH C
MO3UIUIA 3KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHX MPOLIECCOB
Ha OpraHu3M 4esloBeKa U IPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATENILHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00yHaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBHUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHbIE NH(POPMALIMOHHBIE
TEXHOJIOTUU JIJIsl TOMCKA U aHaJIn3a y4eOHOM U Hay4YHO-TIOMYJIAPHOW HH()OPMALKH XUMUYECKOTO
CONEPKAHUS,



(dbopMUPOBaHKE U PA3BUTHE Y OOYUYAOIINXCS aCCOLUATHBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOJFOJIaTENbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOOMMBI, B
YaCTHOCTHU, IIPH TINIAHUPOBAHUU U MPOBEACHUN XUMHUYCCKOT'O SKCIICPUMEHTA,

BOCTIUTAaHUE y 00yHarOIUXCs yOKIEHHOCTH B 'YMaHUCTUYECKOW HAMPABJICHHOCTH X MU,
€€ BaKHOI pONM B pelIeHHH IJO0ANBHBIX NMPOOJIEM PaLMOHAIBHOIO MPHPOIONOIb30BAHYS,
MOTOJHEHHSI SHEPreTHUYECKHX PEeCypCOB M COXPAaHEHHs MPUPOJHOrO PaBHOBECHSI, OCO3HAHHS
HEOOXOAMMOCTH OEPeKHOTrO OTHOLIEHHSI K IPUPOJIE U CBOEMY 3[I0POBBIO, & TAKKe MPUOOpETEeHHsI
OnbITa UCIIOJIB30BAHUA TTOJTYUCHHBIX 3HAHUI AJI TIPUHATUA TPaMOTHBIX peH_IeHI/Iﬁ B CUTyallUsX,
CBA3aHHBIX C XUMHWYCCKHUMU SAIBJICHUAMU.

B yueOHoM miane cpemHero oOuiero oOpa3oBaHusi mpenaMer « XuMus» 0a30BOrO YPOBHS
BXOOUT B COCTaB HpeI[MeTHOfI obnactu ((ECTGCTBGHHO-HayLIHbIe NPpEAMETBD,.

OOI11ee 4MCIO YacOB, OTBEAEHHBIX Ui M3y4YeHUS] XMMUH, Ha 0a30BOM ypOBHE CpPEIHEro
oOrmmero obpazosanms, coctasisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kiacce
— 34 gaca (1 gac B HezeHO).



COAEP/)KAHUE OBYUEHUA
10 KJIACC
OPITAHUYECKAA XUMUA

TeopeTnuyeckne 0CHOBbI OPraHU4eCKOil XUMHH

IIpenmer opraHnueckoil XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYEHHE B IMOJIy4YE€HUU
HOBBIX BEIECTB U MaTepualioB. Teopus CTpoeHUs opraHndeckux coenuHeHuil A. M. bytieposa,
€€ OCHOBHbIE TOJOXKeHUs. CTpyKTypHble (OPMYJIBI OPTaHHYECKHX BELIECTB. | OMOJOrHs,
n3oMepust. XUMHUY€ecKasi CBsI3b B OPraHUUECKUX COEANHEHMSIX — OJMHAPHBIE U KpaTHbIE CBSI3U.

[Ipencrasnenue o knaccupuKaluy OpraHMYECKNX BemecTs. HoMeHkIaTypa opranmyeckux
COeAMHEHUH (CHCTeMaTHIeCKas) M TPUBUAJIbHbIE HA3BAHUS BAKHEHIITNX MTPEICTABUTENEH KIIACCOB
OpPraHUYECKUX BEILECTB.

DKCcrnepUMeHTalbHbIE METO/bl M3Y4YEeHUsl BELIECTB U MX MPEBpAllleHUi: O3HAKOMIIEHHUE C
oOpasmaMu OpraHMYECKHX BEINEeCTB U MaTepHajlaMd Ha WX OCHOBE, MOJEIHUPOBAHHE MOJIEKYJI
OpPTaHUYECKUX BEINeCTB, HAONIONEHWE W ONHCAaHWE JAEMOHCTPALMOHHBIX OIBITOB  II0
NPEBPALICHUIO OPTrAaHUYECKHUX BELECTB IIPH HArPeBaHUU (TLIaBlIeHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI. COCTaB M CTPOEHHUE, IOMOJOTMYecCKMH psii. MeTaH u 3TaH — MpocTeilIne
NPEACTABUTEIN ANKAHOB: (PU3NYECKHE U XUMHUECKUE CBOWCTBA (PEaKIH 3aMELIECHHsI 1 TOPEHHS),
HaxOoXJIeHUe B IPUPOJiE, MOTyUYeHUEe U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psA. DTUIIEH U MPOMNWIEH — MPOCTeNLIne
NPEACTABUTENN AJKEHOB. (PU3MYeCKHe U XUMHUYECKHE CBOWCTBA (peakUud THAPHPOBAHUS,
rajJOreHUPOBAHUS, THAPATALINH, OKHCICHHS U MOJIMMEPU3ALINH ), IOJyYCHHE U TPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u mermnOyramuen-1,3: cTpoeHHe, Ba)KHEHMIINE XUMHUYECKHE
cBolicTBa (peakuus nojuMepuzaunu). [lonydeHne CHHTETHUECKOro KaydyKa U Pe3HHBL

AJNKHWHBI. COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKMH psii. ALeTuieH —
NPOCTEHIINN MPENCTABUTENb AKUHOB. COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peaxyy THAPUPOBAHNS, TAIOTEHUPOBAHNS, THAPATALIUHN, TOPEHHUS), TOJTyUeHHE U IPUMEHEHNE.

Apenbl. benzon: cocraB, cTpoeHue, (pu3MUecKHe W XMMHUYECKHE CBOWCTBA (peakmHuu
raJOreHUpOBaHUsI W HHUTPOBAHUs), TMOJNYYEHHE W TPHUMEHEHHe. [0nyon: cocmaes, cmpoenie,
uzuueckue u Xumuyeckue ceoOUCmMea (peakyuu 2ano2eHupPosanUs U HUMpPOGAHUs), NOIYyYenue u
npumenenue. TOKCHUYHOCTH apeHOB. [l'eHeTuueckas CBsI3b MEXIy YIJE€BOJOPOAAMH,
MPUHAJIEKAIIMMU K Pa3JIMYHbIM KJ1accaM.

IIpuponHble NCTOYHHUKH YIIIeBONOPOAOB. IIpuponHbIi ra3 u NomyTHbIE HEPTSAHBIE ra3bl
HedTs u € mpoucxoxxaenue. Criocodbl nepepadoTku HeTH: IEPEroHKa, KPEKHHT (TEPMHUECKHU,
KaTanmuTHueckuii), mmponus. IlpomykTel mepepaboTku HedTH, UX TNPUMEHEHHE B
NPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroyib ¥ MPOAYKTHI €r0 nmepepaboTKu.

DKCrnepUMeHTaNbHbIE METO/bl M3Y4YEeHUsl BELIECTB U MX IPEBpAIleHUI: O3HAKOMIIEHHUE C
oOpasmamMu miacTMacc, KaydyykoB U pe3uHsl, koyutekunu «Hedte» n «Yroae», MoneanpoBaHue
MOJIEKYJ VyTJEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX, IPOBENCHHE NPAKTHYECKOH paboThI:
MOJIy4eHHUE STUJIEHA U U3YYEHHUE €rO CBONCTB.

Pacuérnble 3anavn.




BblucneHnss Mo ypaBHEHHIO XHUMHYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOTHOTO BEIECTBA WM MPOAYKTA PEAKIIUH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OTHOTO
U3 UCXOHBIX BELIECTB WM MPOIYKTOB PEAKLIUH).

Kucjopoacoaep:kamue opraHuueckue coeANHEHHS

[IpenenbHble ONHOATOMHBIE CIHUPTBL. METaHOA W S3TAHON. CTpPOeHHe, (U3HYecKHe WU
XUMHYECKHE CBOHCTBAa (peaklMU C aKTUBHBIMH METaJUIAMH, TaJiOr€HOBOJOPOJAMH, TOpPEHHUE),
npuMeHeHne. BomopoaHbIe CBSA3M MEXIy MOJIEKYJIaMu CIUpTOB. [leificTBre MeTaHona U 3TaHoNa
Ha OpTaHM3M YeJIOBEKa.

MHOroaToMHbI€ CHHUPTBHL IDTWIECHTJHKOIb W TJIHLEPUH. CTPOEHHUe, (U3HUecKHe u
XUMHYECKHE CBOIMCTBA (B3aNUMOJEICTBIE CO MIEJTOYHBIMA METAIIJIAMH, KAYeCTBEHHAs PEaKIUsl Ha
MHOTOATOMHBIE CIUPTHI). JIeWCTBHE Ha OpraHu3M 4deJjoBeka. lIpuMeHeHMe TriHUepHHa U
STHJIEHTIHKOJISL.

®DeHou: CcTpOeHNe MOJIEKYIIbI, (PU3NIECKHe U XUMUYeCKHe cBOiicTBa. TOKCHYHOCTD (peHona.
[Tpumenenue peHomna.

Anpnerunbsl U kemownsi. DoOpManbaerui, AaLeTaNbIerwi. CTPOoeHue, (U3NYeCKHe U
XUMHYECKHE CBOHCTBa (pEeakUUW OKHCICHHS U BOCCTAHOBJICHHS, Kad€CTBEHHBbIC DPEAKLIUH),
NOJIy4€HUE U TPUMEHEHHE.

OnHOOCHOBHBIE NpenesbHble KapOOHOBBIE KUCIOTEL. MypaBbHHAS M YKCYCHAs! KUCIOTHI:
CTpoeHue, PU3NUeCKue U XUMHUECKHe CBOHCTBA (CBONCTBA, OOIIHe I KJIacca KUCIOT, PeaKIus
sTepudpuKaniK), TOJIydeHHe u mnpuMeHeHue. (CrTeapuHOBass U OJIEMHOBAsS KHUCJIOTBI Kak
NPEACTABUTEINN BBICIINX KaPOOHOBBIX KHUCIIOT. MblTa Kak COJIM BBICIINX KaPOOHOBBIX KHUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3QUpbl KaK NMPOU3BOAHBIE KAPOOHOBBIX KHCJIOT. I MAPOMU3 CIOXKHBIX 3(QUPOB.
Kupst. I'maponus xxupos. [Ipumenenne xxupos. buonorudeckast poJb xKUPOB.

YrneBonbl: COCTaB, KJaCCU(PUKALIUS YTIEeBOAOB (MOHO-, IU- U noucaxapuasl). [ mroko3a —
NPOCTEHIINH MOHOCAXapHa: OCOOEHHOCTH CTPOEHUST MOJIEKYJbl, (PH3UYECKHE M XMUMHUYECKHE
cBolicTBa (B3anmopaeticTaue ¢ ruapokcunom meau(1l), okucneHne aMMuadHbIM PaCTBOPOM OKCHIA
cepeOpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIACHHE B MPHUPOAE, TNPHUMEHEHUE,
ouosorudeckas pojib. @otocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3BL.

Kpaxman n memmonos3a kak npupoaHsle nmonuMepbl. CTpOeHHE KpaxMasa U LEJUTFOJIO3bL
Du3nuecKkue 1 XMMUYEeCKHe CBOWCTBA KpaxMaja (TUAPONIN3, KAUeCTBEHHASI PEAKLIUS C HOIOM).

DKCIepUMEHTAIbHbIE METOAbl HM3YYEHMs BEIIECTB M HMX IMPEBPAILEHHiA: NPOBEICHHUE,
HAOMIOIEHHE W ONHCaHHE JAEMOHCTPALMOHHBIX OIBITOB. TOPEHHE CIIHPTOB, KadeCTBEHHBIE
peakuuyu OJHOATOMHBIX CIUPTOB (OKHCHIeHHE 3TaHona okcupoM wmenu(ll)), MHOroaromMHbBIX
crupToB (B3auMonelicteue rmuepuHa ¢ ruapokcuaom meau(ll)), ampmerunoB (OKUCIEHUE
aMMHa4YHbIM pacTBOpoM okcupa cepedpa(l) u runpokcunom menu(Il), B3anmonenicTBre KpaxmMana
C MOZIOM), TIPOBEJICHHNE MPAKTUIECKOH pabOThI: CBOHCTBA PAaCTBOPA YKCYCHON KHUCIIOTBHL

PacuértHble 3anaun.

BblucneHnss mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00b&Ma, KOIMYECTBA
HCXOJTHOTO BEIECTBA WM MPOAYKTA PEAKI[UH MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OTHOTO
U3 UCXOHBIX BELIECTB WIN MPOIYKTOB PEAKLIUH).

AzoTcopepikalne OpraHuuIecKue COSeNNHEHHS.

AMHHOKHCIIOTBI KaK aM(OTEepHBIE OPraHUYECKHE COeNMHEHUs. DPH3NUeCKUe U XUMHUUECKHE
CBOWCTBA aMHHOKHCIIOT (Ha MNpUMepe TIJHnuHA). buonormueckoe 3HaUYE€HUE AMHHOKHCIOT.
IlenTunsr



benkn kax mpUpOIHBIE BBICOKOMOJIEKYJSIPHBIE COenMHEHUs. llepBuyHast, BTOpHYHAs U
TPeTUYHAsI CTPYKTypa OenkoB. XHUMHYECKHE CBOHCTBA O€JIKOB: THAPOJIN3, [EHATypaLHs,
KAa4eCTBEHHBIE PEAKIINH Ha OEJKHL.

DKCreprMEHTAbHbIE METOAbl M3YYEHHUS BELIECTB M WX INpeBpalleHuil: HaOmoaeHue U
ONHCaHWE JIEMOHCTPALMOHHBIX ONBITOB. JACHATypauuss OEJIKOB MpPH HArpeBaHWH, LIBETHBIE
peaxiuu OeJIKoB.

BbicokomosieKyIsIpHbIE COeHHEHHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COENWHEHHH: MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALNH, CPenHss MoyekyysipHas macca. OCHOBHbIE
METO/IBI CUHTE3a BBICOKOMOJIEKYJSIPHBIX COSIUHEHHUH — MOJIMMEPU3aLIUs H IOJTMKOHICHCALUS.

DKCIepUMEHTAIbHbIE METOJbl M3YUYEeHUsI BEIECTB W UX MPEBPALIEHHI: O3HAKOMIIEHHE C
00pasuaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MesxnpeameTHble CBSI3H.

Peanusanus MeXNpeIMETHBIX CBA3€H NMPU W3y4eHUH OpraHnydeckoid xumuu B 10 kjacce
OCYILIECTBIISIETCS 4epe3 HCIONb30BAaHUE Kak OOLINX eCTeCTBEHHO-HAYYHBIX IMOHSITHH, TaKk U
MIOHSTHH, SBISIFOIINXCSI CHCTEMHBIMH JIJIsl OTJEJIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmne ecTecTBEHHO-HAy4HbIE TOHSTHS. SIBICHHE, HAYYHBIA (pakT, TrUmoresa, 3aKoH,
TEOpUs, aHajM3, CHUHTe3, KJIacCU(pHUKALWs, TMEePUOANYHOCTh, HAONIOACHNE, HW3MEpPEHHe,
SKCIIEPUMEHT, MOIEITUPOBAHHE.

Dusnka: Marepus, JHEPTHUS, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD,
BEILECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKHIE BEIMYMHBI U €IMHULIBI HX
U3MEPEHUsI.

buonorusi: knerka, opranmsm, Ouocdepa, oOMeH BelecTB B opraHusme, (POTOCHHTE3,
OMONOrNYeCKH aKTUBHBIE BelecTBa (OeKu, yriaeBoabl, JKUPbI, PEPMEHTHI).

I'eorpadusi: MuUHEpaBI, TOPHBIE MOPOIBL, TOJE3HBIE HCKOMAEMBbIE, TOILIIHBO, PECYPCHI.

TexHoJOorusA: MHUIIEBbIE TPOAYKTHI, OCHOBBI PALIHOHAIBLHOTO MMUTAHHS, MOIOIIHNE CPENCTBA,
JIEKapCTBEHHBIE 1 KOCMETUYECKHE MPEerapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBILIAA U HEOPTAHNYECKAA XUMUA

TeopeTnyeckue 0OCHOBBI XMMHUU

Xumuueckuii sneMeHT. AToM. Sapo aroma, H30TONBL DJEKTPOHHAs 00O0JIOUKa.
DHepreTuyecKre ypOBHU, OAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemenTsl. OcoOeHHOCTH
pacripeneneHus 3JIEKTPOHOB 0 OpOUTANIIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnexTpoHHAs KOHQUTYpaLUsi aTOMOB.

Ilepuognueckuii 3axkon u Ilepumoguueckas cucremMa XumMu4deckux sieMmentos [[. M.
Menpeneesa. CBsi3p nepuoanyveckoro 3akoHa u Ilepuonuueckoil cHCTEMbI XHMHUYECKUX
snementoB JI. 1. MeHneneeBa ¢ COBpeMEHHOIN Teopuell CTpPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUsI CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBHIX U CIOXKHBIX BEIIECTB
0 rpynnaM U nepuogaM. 3HaueHue NepUuoIMUecKOro 3aK0OHa B pa3BUTUU HAYKU.

Ctpoenne BemecTBa. XHMHYECKast CBsi3b. Buabl XUMHUYECKOH CBsI3M (KOBaJEHTHAs
HETOoJsIpHast U TIOJISIpHAs, WOHHAs, MeTaJuindeckas). MexaHu3mbl 0Opa3oBaHUsl KOBAJEHTHOU



XUMUYECKOU CBsI3M (OOMEHHBIH U TOHOPHO-aKIeNnTOpHbIH). BomoponHnast cBsi3b. BaneHTHOCTS.
DnekTpooTpULaTeNnbHOCTh. CTeneHb OkucaeHusl. MIoHbI: KaTHOHBI 1 aHHOHBL

Bemmectsa MOJIEKYJIAPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIMbl KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMNCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKH.

ITonsTue o aucnepcHeIx cuctemax. MIcTUHHbBIE U KOJUIOUMAHBIE pacTBOphl. MaccoBas 10s
BELIlECTBA B PaCTBOpE.

Knaccudukauns Heopranniecknx coeqnHeHnil. HoMeHK1aTypa HEOpraHM4eCK1X BEIECTB.
I'eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAJIEKALINX K PA3JIMUHBIM KJIaCcCaM.

Xummueckas: peakuus. Kiaccupukanuss XUMHUECKHUX PpEAKLUi B HEOPraHMYECKOH U
OpraHUYEeCcKON XUMHUHU. 3aKOH COXPAHEHHs] MacChl BELECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPryuu NpU XUMHUYECKUX PEAKLIUAX.

CkopocTb peakumu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (akTopoB. OOpaTuMble peakLnu.
XumMuyeckoe paBHOBecHe. DakTOphl, BIHSIOLIME HAa COCTOSHHE XHMHMUYECKOTO pPaBHOBECHS.
ITpunauwmn Jle Ilatense.

OnexTponuTnyeckas aucconuauus. CunbHble U ciaalble 3nekTponuTel. Cpena BOIHBIX
PacTBOPOB BELIECTB: KUCasl, HEUTpaJbHAas, IeJI0YHasl.

OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMH.

OKCcrnepUMeHTalbHbIE METO/Abl M3yUEHHUs BELIeCTB M WX MpEeBpallleHuil: JAeMOHCTpaLus
tabmu «Ilepuonnueckass cucreMa xumudeckux snemeHToB JI. M. Menneneepa», u3ydyeHHe
Mozenell KPUCTAIMYECKUX PeIIETOK, HAONMIOeHHE M ONMUCAHHWE JAEMOHCTPALMOHHBIX U
7a0OpaTOPHBIX OMBITOB (Pa3jOXKEHHE NEePOKCHAA BOIOPOAA B NPUCYTCTBUH KaTaH3aTOPa,
orpezesieHue Cpellbl pacTBOPOB BELIECTB C MOMOILIbI0 YHHUBEPCAJIbHOTO WHAMKATOpA, PEaKLUuu
HOHHOTO OOMeEHa), NMPOBEINCHHE MPAKTUYEeCKOH paborel «BnusiHME pa3nuyHbIX (PAKTOPOB HA
CKOPOCTb XUMHUYECKON PEaKLI.

PacuértHble 3anaun.

Pacuétbl o ypaBHEHUSIM XUMUYECKUX PEaKLHii, B TOM YHUCJIE TEPMOXUMUYECKUE PACUEThI,
pacuéThl C UCTIOIb30BAHUEM MOHATHUS «MACCOBasl 1OJIsI BELLECTBAY.

Heopranuueckass xumust

Hewmerannel. [Tonoxxenue Hemerasuios B [lepuonndeckoil cucteMe XMMHUUECKHUX 3JIEMEHTOB
J. 1. MeHneneeBa U OCOOEHHOCTH CTpOEHHUsT aTOMOB. Du3M4YeCKHe CBOMCTBA HEMETAJLIOB.
AnoTponusi HeMeTaJUIoB (Ha puMepe KUuciopoaa, cepsl, pocdopa u yriepona).

XuMUYecKre CBONCTBA BaKHEHIIMX HEMETaJuloB (TaJloreHOB, cepbl, azora, (ocdopa,
yriepoaa 1 KpeMHHsI) U X COeIUHEHUN (OKCHAOB, KUCIOPOICOIEPIKAIUX KHCIIOT, BOAOPOIHBIX
COETUHEHUH).

IIpumeHnenne BaXXHENIINX HEMETAJUIOB U UX COCIUHEHU.

Mertannsl. [lonoxenune meramios B llepuoanyueckoil CuCTeMe XMMHUYECKUX 3J1€MEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0OYeK aTOMOB MeTayioB. OOrmme
¢usnueckue cpoiicTBa MerayuioB. CrulaBbl METAJIOB. DIEKTPOXUMHUECKUN PsIIl HANpsUKEHUH
METAJIJIOB.

XUMUYeCKHe CBOMCTBA BAKHEWINUX METAJJIOB (HATPUH, KajWii, KaJblWid, MarHui,
ATIOMHUHHM, IUHK, XPOM, KeJie30, Melb) U UX COSHMHECHHUIA.

OOmme ciocoOrl mony4eHust MeTaJuIoB. [IprMeHeHe METaJuIOB B OBITY U TEXHHKE.

OKCnepUMEeHTalbHbIE METOAbl M3Y4YeHMs] BELIeCTB M MX IMpeBpallleHuil: H3ydeHue
KOJUTEKIIMH «MeTaJutbl U CIIaBbl», 00Pa30B HEMETAJIIOB, PELICHNE SKCIIEPUMEHTAIBHBIX 33/ad,
HAOMIOIEHHE W ONHMCaHWEe JEMOHCTPALMOHHBIX M JaOOpPAaTOPHBIX OIBITOB (B3aUMOIEHCTBHE



TUAPOKCH/IA AIFOMUHUS C PACTBOPAMH KHUCJIOT U IIEJIOYEH, Ka4eCTBEHHbIEC PEAKLUN HA KATHOHBI
METAJIJIOB).

Pacuérnble 3ana4n.

Pacuérer Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJMUECTBY BEIECTBA, Macce
WM 00BbEMY OTHOTO M3 YYAaCTBYIOIINX B PEAKLIH BEIECTB, pACUEThI MacChl (00bEMA, KOTMIECTBA
BEIECTBA) MPOIYKTOB PEAKIIMH, €CITH OTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponb xumun B o0ecrieueHnH 3KOJOrHYECKOH, SHEPreTHUECKOH 1 MUIIEBOH Oe30MacHOCTH,
pa3BUTHU MeIULUHBL 1IoHATHE O HAYyYHBIX METOAAX MO3HAHUS BEUIECTB U XUMUUYECKUX PEaKLIMH.

[Ipencrasnenust 06 OOIMX HAYYHBIX MPUHLMIIAX IPOMBILIIIEHHOTO MOJYYeHHsT BAKHEHIITNX
BELIECTB.

YenoBek B MHpE BEUIECTB U MAaTEPHANOB. BaXXHEHIIME CTPOUTEIbHBIE MaTEpHUAJIbL,
KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPAaCKU, CTEKJIO, KE€paMHKa, MAaTepHajbl Ul 3JIEKTPOHUKH,
HAHOMATEPHaJIbl, OPraHMYECKIE U MIUHEPAJIbHBIE yIOOpEHMS.

XUMHsT U 30pPOBbE 4YEJIOBEKA: MPABWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENapaTos,
npaBuiIa OE30MaCHOTO MCIIONBb30BAHMS MTPENapaToB OBITOBOH XUMHH B TOBCEIHEBHOMN JKU3HU.

MesxnpeameTHble CBSI3H.

Peanmmnzauust MeXIpeIMETHBIX CBsI3el MpH M3yueHUH OOIIel U HEOPraHWYeCKOH XUMHH B
11 xmacce ocyIIecTBII€TCS Yepe3 UCMOMb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHSTHUMH, SIBISIOIINUXCS CUCTEMHBIMH IJI1 OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOu1me ecTecTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIN (DaKT, THTIOTE3a, 3aKOH, TEOPHS, AaHAIIH3,
CHHTE3, KjaccupuKauus, TNEePUOANYHOCTb, HAONIOAEHHE, HKCIEPUMEHT, MOIEIUPOBAHHE,
U3MEpPEHHNE, SIBJICHUE.

®dusuka: MaTepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, HOH, W30TOII,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUI YPOBEHb, BEILIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSIHHE BEIEeCTBAa, (PHU3NUECKHUE BEIMYMHBI U €IUHULIBI HX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, SKOCHUCTeMa, Ouochepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE MOPOJIBL, TOJE3HBIE HCKOMAeMBbIe, TOILIIHBO, PECYPCHI.

TexHOMOrNsA: XUMHUYECKast IPOMBIIIIEHHOCTb, METAJLTyPrus, IPOU3BOACTBO CTPOUTENBHBIX

MaTEPUaJIoB, CEJIbCKOXO3SICTBEHHOE MPpOU3BOACTBO, MMUIICBasa MNPOMBIINIJIEHHOCTD,
@apMaHeBTquCKaﬂ MNPOMBIIIJICHHOCTD, MPOU3BOACTBO KOCMETHUYIECCKUX npemnaparos,
MPOU3BOACTBO KOHCTPYKIHOHHBIX MaTEPUaJioB, SJICKTPOHHAaA MNPOMBIINIJIEHHOCTD,

HaHOTCXHOJIOTHU.



IVNTAHWUPYEMBIE PE3VJIbTATBI OCBOEHHWA IIPOITPAMMBI 110 XUMHHU HA
FA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30BAHUMA

JIMUHOCTHBIE PE3YJBbTATHI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOSHHUS OOyYaIOIUMUCS
NporpaMM CpenHero oodmero obpa3zoBaHHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-mMeTonu4yeckoli OCHOBOW il pa3pabOTKU IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS
IPOTrPaMM CPEAHEro 00Imero o0pa3oBaHus ABISETCA CUCTEMHO-AESITEIbHOCTHBIHN MOIXO.

B cootBercTBMM € CHUCTEMHO-AESTENBHOCTHBIM MOAXOAOM B CTPYKTYyp€ JHMYHOCTHBIX
PE3yJIBTATOB OCBOCHUS MPeaMeTa « XMMHIs» Ha YPOBHE CpeqHero o0mero o0pa3oBaHus BbIIEICHBI
CJenyOLe COCTABISIOIINE:

OCO3HAHWE OOYYAIOIIMMHUCS POCCUHCKON TIpa*KTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHHUIO,

HAJIMYMe MOTHBALMU K O0YYEHHIO;

LIEJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKACHHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEH M UCTOPHUECKUX TPaauIuii 0a30BOH HAyKH XUMHH,

TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIUXCs PYKOBOACTBOBATBCS B CBOEH NEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPUCYLIMMH LEJIOCTHOM CHCTEME XUMHYECKOIo
obpazoBaHus,

HAJIMYME TPABOCO3HAHUS HKOJIOTMYECKOH KyJNbTYpPhl M CIOCOOHOCTH CTaBHTb LEIH U
CTPOUTb >KU3HEHHbIE IJIAHBL

JIMYHOCTHBIE Pe3yJIbTAThl OCBOSHHS MPEIMETa « X UMHSD» TOCTUTAOTCS B €IUHCTBE YUeOHOH
U BOCIMTATEJbHON JESATENbHOCTH B COOTBETCTBUU C I'YMaHHUCTHUYECKUMHU, COLMOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH W HAEaJaMHU POCCHICKOro TIpa’XIaHCKOro OOINecTBa,
NPUHATBIMU B OOINECTBE HOPMaMH W IPAaBHJIAMU MOBEISHHs, CIOCOOCTBYIOIIMMHU MpoIieccam
CaMOMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYYaIOLITHXCSI.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHUS INMpeaMera « XUMUsD) OTPakarT cHOPMHUPOBAHHOCTH
OTIbITA [TO3HABATEIBHOHN 1 MPAKTHIECKOH AEATEIbHOCTH 00YUYArOIIUXCSI TIO PeATU3ALMH TPUHSATHIX
B O0IIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUS

OCO3HAaHMS OOYHAIOLTUMHICS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY Y MPABOMOPSAKY;

MPEICTaBJIeHNUs O COLMAJIbHBIX HOpMax M MpPaBHJIaX MEXJINYHOCTHBIX OTHOIUIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NESTEIbHOCTH NPU CO3AaHUU YUEOHBIX MPOEKTOB,
peleHny y4eOHBIX 1 MTO3HABATENbHBIX 33144, BBIITOJIHEHUH X UMHYECKUX 3KCIIEPHIMEHTOB;

CHOCOOHOCTH TIOHUMATh U MMPUHUMATh MOTHUBBI, HAMEPEHHSL, JIOTHKY U apTYMEHTBI APYTUX
NIPU aHATIN3€ Pa3IMYHBIX BUAOB YUeOHOH NesTebHOCTH,

2) NaTPUOTHYECKOI0 BOCIIUTAHUSI

LIEHHOCTHOIO OTHOLIEHHS] K HCTOPUYECKOMY M HAay4HOMY HAaCJEeIMI0 OTe4YeCTBEHHOMN
XUMUH,

YB)KEHHUsI K TPOLECCY TBOPYECTBA B OOJACTH TEOPHHM M IMPAKTHYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO AOCTIDKEHHUS] HAYKU €CThb Pe3yJbTaT JJIMTEIbHBIX HaONIONEHUM,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUE€HbIX U IPAKTUKOB,



UHTEpeCa M TIO03HABATENbHBIX MOTHBOB B IIOJYYEHUH | TIOCJIEAYIOIIEM aHAJIH3e
HH(POPMALIUHU O TIEPENOBBIX JOCTH)KEHUSIX COBPEMEHHOMN OT€YeCTBEHHON X UMUH,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, ITHYECKOTO TTOBECHMS,

CHOCOOHOCTH OLIEHUBATh CUTYALIUH, CBSI3aHHBIE C XMMUYECKUMH SIBJICHUSIMH, U IPUHUMATD
OCO3HAaHHBIE PELICHHs], OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

TOTOBHOCTH OLICHMBAThb CBOE IOBEICHHWE M TOCTYNKM CBOMX TOBAapHUINEH C MO3MLMUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEACTBUN 3TUX MOCTYIKOB;

4) popMupoOBaHUS KYJbTYPBbI 310POBbSI:

MOHUMAHWSI LIEHHOCTEH 310poBOrO M 0Oe30macHoro obOpasa >KU3HH, HEOOXOOUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (PHU3NIECKOMY U IICUXUIECKOMY 37JOPOBBIO;

coOnroeHnst mpaBwyl OE30MaCHOTO OOpalleHus] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HH U B TPYAOBOH NESITENIbHOCTH,

NOHMMAHUS LEHHOCTH TPAaBWJI HWHIWBUAYAJIbHOTO U KOJUIEKTUBHOTO O€30macHOro
MOBEICHMS B CUTYaLIUSX, YTPOXKAIOLINX 3A0POBBIO U JKU3HH JIFOJEH;

OCO3HAHMS TOCIENCTBUI M HENPUSTHS BPEIHBIX NPUBBIUEK (yIOTPEOJEHHUS! aKOTOIs,
HApKOTHKOB, KYPEHHS);

5) TpynoBoro BocuTaHusi:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIEeNOBATEIbCKONW IEATENBHOCTH,
OOIIEeCTBEHHO IMOJIE3HOM, TBOPUECKOH U IPYTHX BUIAX NESITEIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE Y4YacTHE B PELICHUH NPAKTUYECKHX 3a7ad COLMAIbHON
HANPaBJIEHHOCTH (B PAMKaX CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HM3YUEHHUIO Mpodeccuil pasiMdHOrO poja, B TOM YHUCIE Ha
OCHOBE MTPUMEHEHHSI TPEIMETHBIX 3HAHHUI 1O XUMUH,

YBKEHU K TPYAY, JIFOISIM TPyAa U pe3ysIbTaTaM TPYAOBOH AESATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHINBUAYAIBHON TpaeKTOpun 00pa3oBanusi, Oy ayLiei
npodeccuu U peann3alui COOCTBEHHBIX )KU3HEHHBIX IUIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U OTPeOHOCTEH 00111ecTBa,

6) 3K0JIOrHYeCKOro BOCIIMTAHUS:

SKOJIOTUYECKU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKH3HHU Ha 3eMmiie;

MOHUMAaHHUS TJI00ATBHOTO XapakTepa SKOJIOTHUECKUX MPOoOsIeM, BIUSHUS SKOHOMHUYECKHX
MPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMAIbHOM Cpenpbl,

OCO3HaHMSI HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHIKEHUH XUMHHU JIJIsI PELIEHHUsT BOTIPOCOB
PaLMOHATIBHOTO PHUPOIONIOIBb30BAHUS,

AKTUBHOTO HEMpPUATHUS NEHCTBUH, NMPUHOCAILIMX BPeN OKPY’KaroleH MPUPOIHOH cpene,
YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPENTPUHUMAEMBIX
JNENCTBUN U MPEAOTBPALIATh UX,

HAJIMYUSL PA3BUTOTO HKOJIOTUYECKOTO MBILIUICHUS, SKOJOTHYECKOH KYJIbTYPBl, OIBITA
IEATEIbHOCTH HKOJIOTUYECKON  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOACTBOBATBCSA HMH B
NO3HABATENIbHOW, KOMMYHHKATHBHON M COLIMATIBHOMN MPAaKTHKE, CTOCOOHOCTH U YMEHHS aKTHBHO
MPOTUBOCTOSTH UAECOJIOTNH XxeModobuwy;

7) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHON NMPAKTHKY,



NOHUMAaHHA CHeUU(pUKA XMUMHHM KaK HayKH, OCO3HaHUS €€ poiau B (HOpMUPOBAHHUH
PAaLMOHATIBHOTO HAYYHOT'O MBILIUICHHUS, CO3MAHUH LIEIOCTHOTO TPEACTABICHUSI 00 OKPYKaroIeM
MHpe KaKk O €JUHCTBE MPUPOABl M UYEJOBEKA, B IMO3HAHWU NPHUPOAHBIX 3aKOHOMEPHOCTEH U
peweHny npodIeM COXpaHEHHsI TPUPOJHOTO PABHOBECHS,

yOexnEHHOCTH B 0COOOH 3HAYMMOCTH XUMHH JJIsl COBPEMEHHOW LMBHWJIM3ALMU. B €€
I'YMAaHHUCTHYECKOW HANpPaBICHHOCTH W BAKHOW POJHM B CO3JAHMM HOBOH 0a3bl MaTepHaIbHON
KYJBTYpPBI, PEIIEHUH II00ATbHBIX MPOOJIEM yCTOMUHNBOrO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOW,
SHEPreTUYEeCKOH, NHINeBOW W HKOJOTHYECKOH Oe30macHOCTH, B Pa3BUTHH  MEIULIUHBI,
o0ecre4eHnn YCIIOBH YCIEIHOTO TPYAa U HKOJIOTUIECKH KOM(OPTHON JKU3HU KAKAOTO HWiIEeHA
o01ecTna;

€CTeCTBEHHO-HAyYHOW T'PAMOTHOCTH. TIOHUMAaHHMA CYIIHOCTH METOJIOB MO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJB30BATh MOJyYaeMble 3HAHUS IS
aHanmu3a U OOBSICHEHHUs SIBICHHH OKPYXKAIOIIEro MHUpPa M MPOUCXOASINUX B HEM H3MEHEHUH,
YMEHHS 1eNaTb 0OOCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LIEJIBIO TOJTyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITETIbHO UCTIOIB30BATh XUMUYECKHUE 3HAHUS ISl PEILeHHs podieM
B PEAJIbHBIX JKU3HEHHBIX CUTYALHSIX;

UHTEpeca K MO3HAHUIO M UCCIIEAOBATENIbCKON ASITETbHOCTH,

TOTOBHOCTH U CIMOCOOHOCTH K HENpPephIBHOMY OOpa30BaHUI0 M CaMOOOPA3OBAHMIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUH 1O XHMHUH B COOTBETCTBHHM C JKU3HEHHBIMHU
noTPeOHOCTSIMU,

UHTepeca K OCOOEHHOCTSIM TPyAa B Pa3IMIHBIX cepax nmpodhecCHOHATBHON AeSITEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOGHHs y4eOHOro mpeamera «XHUMHUS» Ha YpPOBHE
cpenHero obmiero 00pa3oBaHuUs BKIIOYAIOT:

3HA4YUMbIe I (POPMHUPOBAHHSI MHUPOBO33PEHHsT OOYHAIOLIMXCS MEKIHCLHUILTHAPHBIC
(MeXIIpeaMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOLINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHPA
U crieliu()UKy METOAOB MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELIECTRO,
SHEPTrusi, sSIBJICHUE, MPOLIECC, CHCTeMa, HAYYHbIH (DaKT, MPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCIIEAOBaHUE, HAOIOICHNE, N3MEPEHHUE, SKCIIEPUMEHT U Ipyrue),

yHUBepcalibHble ~ yueOHble  gaeiicTBus  (TIO3HABAaTENbHbIE,  KOMMYHHKATHBHBIE,
peryimsTuBHbIe), obecneunBarome (GopMHpOBaHHWE (PYHKIHMOHAIBHOM TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH O0YYarOIUXCSL;

CHOCOOHOCTh  OOYHYaIOLIMXCS  HCIONB30BaTh ~ OCBOEHHBIE  MEKAHCLUIUIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS M YHHBEpCajbHble ydeOHble NOEHCTBUSI B TMO3HABATENbHOW H
COLIMAIbHON MPAKTHKE.

MeranpenMeTHble Pe3yJibTaThl OTPAKAIOT OBJIAAEHHE YHUBEPCAIbHBIMH y4eOHBIMU
MO3HABATEIbHBIMHU, KOMMYHHUKATUBHBIMHU U PETyJIITUBHBIMHU [EHCTBUSIMH.

OBJajeHNne YHHBEPCATIBHBIMH Y4e0HBIMH M03HABATEIbHBIMH 1€HCTBHIMM:

1) 0a3oBbIe JorHYecKHe JeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJIM3MPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHuBarh;

OTpeneNsiTh LedH IEATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS,
COOTHOCHUTD PEe3yJIbTAThI AESITEIBHOCTH C IOCTABJICHHBIMH LIEJISIMUY;



UCTIOJIb30BaTh IPH OCBOCHWH 3HAHUN MPHEMBI JIOTUYECKOTO MBIIUJICHNUST — BBIACNATH
XapaKkTepHbIE TPU3HAKK TOHATUH W YCTAaHABJIMBAaTh WX B3AaUMOCBSI3b, HCIIOJIB30BAThH
COOTBETCTBYIOLINE MOHATHS AJIs1 OOBSCHEHHSI OTJENbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIACCU(UKALINH BEIIECTB M XUMHUYECKUX PEaKLHi;

yCTaHABJIMBATH MPUYHHHO-CIICCTBEHHBIE CBSI3U MEXKAY M3Y4aeMbIMH SIBJICHHUSIMU,

CTPOUTB JIOTHYECKHUE PACCYKIEHUs (HHAYKTUBHBIC, AETYKTHBHBIE, 10 aHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYJIUPOBATh BBIBOIBI U
3aKITFOYCHHS,

NPUMEHSTHh B TPOLIECCE MO3HAHUS, MCIONb3YEMble B XUMHHU CHMBOJIMYECKHE (3HAKOBBIE)
MOZIeNH, MPeoOpPa30BBIBATE MOAEIbHBIE MPEICTABICHUS] — XUMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA,
XUMHYecKast (OopMysa, YpaBHEHHE XHMMHYECKOH peakuud — TpPHU pPeleHHuH Yy4eOHBIX
MO3HABATENbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh HaA3BAHHbBIC MOJICJIbHBIE ITPECTABICHHS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BELIECTB U XUMHUYECKUX PEAKIIHMA.

2) 0a30BbIe HCCJIEA0BATEILCKHE JeHCTBHS:

BJIaZIETh OCHOBAMH METOOB HAYYHOT'O MIO3HAHUS BELIECTB U XUMHUECKUX PEaAKLIN;

dopmyaHpoBaTh LENH M 3aJaYd  HCCIECJOBAHMS, HCIOJNb30BaTh ITOCTABJICHHbIE U
CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B KAY€CTBE WHCTPYMEHTA TMO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS THITOTE3BI 110 MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY KIEHHIA;

BJIaJIETh HABBIKAMH CaMOCTOSITEJIbHOTO IUIAHHUPOBAHHUS M TPOBEIACHHS YUYEHHYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOAATh 32 XOJOM IPOLIECCa, CAMOCTOSITENBHO
NPOTHO3UPOBAThL €ro pe3ynbraT, (OopMyIupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
IOCTOBEPHOCTH PE3YJIBTATOB UCCIIECAOBAHUS, COCTABISTH OOOCHOBAHHBIN OTUET O MPONENIAHHON
pabore;

npuobpeTaTh OMBIT YYSHHYECKOH HCCIeNOBATENIbCKOH WM TMPOEKTHOW AESTeNbHOCTH,
NPOSIBJIAT  CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIbBHOMY IIOMCKY METOAOB PpeEIICHUs
NPAKTUYECKUX 33724, IPUMEHEHUIO PAa3JIMUYHBIX METOJOB ITO3HAHMUSI.

3) padora ¢ undopmanueii:

OPUEHTHUPOBATbCSI B PA3JIMYHBIX HCTOYHHUKAX uWHPopMaunuu (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHYECKOTO COAEpIKaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HHTepHeTa),
AHAM3UPOBATh HHPOPMALIHIO PA3TUYHBIX BUAOB U (POPM MPENCTABICHUS, KPUTHIECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HETPOTHBOPEUNBOCTb;

¢dbopMyaHpOBaTh 3aMpOChl U TNPUMEHATh PA3MYHBIE METOABI NPU IOHCKE M OTOOpe
uH(pOpMaLK, HEOOXOAUMOMN IJISl BBITTOJIHEHH YUeOHBIX 33124 ONPEAEIEHHOTO TUTIA,

npUOOpETaTh OMBIT UCMOJIB30BAHUS MH()OPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH U
PA3JINYHBIX TIOUCKOBBIX CUCTEM,;

CaMOCTOSITENIHO BBIOMPATh ONTHMANBbHYIO (POpMY mpencTaBieHuss HHPOpMauuu (CXeMBbI,
rpad Ky, quarpaMMel, TAOIULIBL, PUCYHKH U IPyTHE),

UCTIONIb30BaTh HAy4YHBIH SI3bIK B KAueCTBE CpencTBa mpu paboTe ¢ XUMHUYECKOH
uHpOpMaLMel: NPUMEHITh MEXKIpeaMeTHble ((pHu3nueckue W MaTeMaTU4YeCKHe) 3HAaKH U
CHUMBOJIBL, (POpMYJTEI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCTIOJIb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-CHMBOJIHUECKHE CPENICTBA HATTISAHOCTH.

OBJjianeHne YHHBEPCAJIBHBIMH KOMMYHUKATHBHBIMH Je€HCTBHSIMH:

3aaBaTh BOIMPOCHI IO CYINECTBY OOCY’KAaeMOH Te€Mbl B XOA€ AMAJIOra /WA AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYyJIHUPOBaTH CBOM NPEAJIOKEHHS] OTHOCHUTENIBHO  BBITIOJHEHUS
MPEIJIOKEHHON 3a1a4u;



BBICTYIIATh C MPE3CHTALMEeNd Pe3ybTaTOB IO3HABATENBLHOW NEATENBHOCTH, MONTYyYEHHBIX
CaMOCTOSITENIbHO WJIM  COBMECTHO CO CBEPCTHHKAMHM TPH  BBIOJHEHUH XHMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOH pabOoThl IO HMCCIENOBAHUIO CBOWMCTB H3y4aeMbIX BELIECTB,
peanm3anmu y4eOHOTO MpoeKTa U (POPMyJIHMPOBATH BBIBOABI IO PE3YJIbTATAM IMPOBEIEHHBIX
UCCIIEIOBAHUN MyTEM COTJIACOBAHMS MO3UIMN B XO/1€ OOCYKIeHUsI 1 0OMEHa MHEHHSIMH.

OBJjiaeHNe YHUBEPCAJIBHBIMH PeryJIATHBHBIMH A€l CTBHSAMU:

CaMOCTOSITENIPHO IITAHUPOBATh U OCYILIECTBIISATH CBOK ITO3HABATENBHYIO NESITEIBHOCTD,
ompernensas € Hear U 3a7add, KOHTPOJMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraéMblii arOPUTM IEHCTBUN MPHU BBITIOJHEHUH y4EOHBIX M HCCIIEAOBATENbCKUX 3ajad,
BeIOMpaTh Hanbosee 3(pPEKTUBHBIN CITOCOO MX PELICHHS C YYETOM IOJyYEHHs] HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUYECKUX PEAKLUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AEATENIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEJAMETHBIE PE3YJIBTATHI

10 KJIACC

IIpenmeTHble pe3ybTaThl OCBOSHUsI Kypca «OpraHudeckasi XUMHUs» OTPaskaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUH O XUMHYECKOHN COCTABIISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpPA, POJIU XMMUU B TIO3HAHUH SIBJICHUH MPHUPOIBI, B (POPMUPOBAHUHN MBILLUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIbHOW TPAMOTHOCTH, HEOOXOOMMOHN Uil peIieHus
NPAaKTUYECKUX 3a7a4 M JKOJOIHMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3IOPOBBIO U
MIPUPOAHOMN Cpene;

BJIQJICHUE CHUCTEMON XHUMUYECKMX 3HAHUM, KOTOpas BKJIKYAET. OCHOBOMNOJATaroLIne
MOHATHS (XUMHUECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs! 000JI0UKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
3JNEKTPOOTPHUIIATEIBHOCTb, XHUMHYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaméHHasi), MOJb, MOJSIpHasT Macca, MOJSIPHBIAE OOBEM, YIJIEPOAHBIH  CKEJET,
(byHKUMOHANBHAS TPYMIA, PaguKaj, H30MEpHUs, U30MEPbl, T'OMOJOTMYECKHH psA, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOA U a30TCOAEpKAIIUE COSANHEHUs, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHNST), TEOPHU U 3aKOHBI (TEOPHUSI CTPOSHUSI OPTaHUUECKUX
BemecTe A. M. bByTiepoBa, 3akOH COXpPaHEHHMs MAacChl BEINECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHs, JIEKAIMUE B OCHOBE NMOHMMAaHUs
NPUYMHHOCTH U CUCTEMHOCTU XUMHYECKUX SIBJICHUH, (PaKTOJOTHUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYSHUN U O€30ITaCHOM HCIIOIBb30BAHNHN BAKHEHITNX OPTaHUYECKUX BELIECTB B OBITY
Y IPAKTUYECKON AESITENbHOCTH YEJIOBEKa,

cpOpPMHPOBAHHOCTb YMEHHH BBISBIISATh XapaKTEPHbIE MMPU3HAKH MOHATHUH, YCTAHABIUBATh
UX B3aMMOCBsI3b, HCIIOJIb30BATh COOTBETCTBYIOLNE MOHATHUS IPU OMUCAHUMN COCTaBa, CTPOEHUS U
MPEBPALLECHUI OPTaHUYECKUX COSANHECHUN,

cpOPMHPOBAHHOCTh YMEHHMI HCIIOIB30BATh XUMHUYECKYIO CHMBOJIMKY IUII COCTABIJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOH) POpPMYyNT OPraHUYECKUX BELIECTB
U YPAaBHEHUN XMMHMYECKUX PEaKLUH, M3TOTABINBATh MOMAEIN MOJEKYJ OPraHUYECKHUX BEIIECTB
JUTs1 WILTKOCTPALIMU UX XUMHYECKOrO U MPOCTPAHCTBEHHOIO CTPOEHUS,

c(pOPMHPOBAHHOCTh YMEHHI YCTAHABINBATD NMPUHAJIE)KHOCTD U3YUE€HHBIX OPTaHUYECKHUX
BEIIECTB IO HUX COCTaBy M CTPOSHHIO K OIPENeNEHHOMY KJIACCY/TPyIIe COCOMHEHUH
(YyrneBomopodpl, KHCIOPOA W a30TCOAEpPIKAIUE COENUHEHHs, BbICOKOMOJICKYJIIPHBIE
COEAMHEHUs), aBaTh MM Has3BaHMsA NO cucrematudeckoii HomeHknarype (IUPAC), a takke



NPUBOIUTE TPUBHMAJIbHBIE HA3BAaHHUS OTAEIbHBIX OPTaHUYECKHX BELIECTB (STHIIEH, MPOIHJIEH,
alleTUJICH, STHJICHIJIMKONb, IIMLEpuH, (eHon, (opmanpaernyn, aneranbaerui, MypaBbUHAs
KHCJIOTA, YKCYyCHAsl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAsI KUCIOTA, IIFOK03a, PpPyKTO3a,
KpaxMaJl, HeJUTI0JI03a, TIHLIHH),

c(pOPMHPOBAHHOCTh YMEHHUSI OMNPEAETSITh BHUIbIl XUMHUYECKOW CBSI3M B OPraHUYECKHX
COEAMHEHUSX (OOMHAPHBIE U KPATHBIE),

c(pOPMHPOBAHHOCTh YMEHHSI NMPHUMEHSATh MOJOXKEHUS TEOPUH CTPOCHHUS OPTaHUYECKHX
BemecTe A. M. Byrieposa nnst 0ObsICHEHHsI 3aBHCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS;, 3aKOH COXPAHEHHSI MACChI BEIL[ECTB;

c(pOPMHPOBAHHOCTh yMEHHUH XapakTepHU30BaThb COCTaB, CTpPOEHHe, (HU3MUECKHue U
XUMHYECKHE CBOHCTBA THIUYHBIX MPEACTABUTENEH PA3JIMYHBIX KJIACCOB OPraHUYECKIX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, MNPONMWJIeH, aueTwieH, Oyrtaamen-1,3, merunOyramuen-1,3, OeHsou,
METAHOJI, 3TAHOJI, STHJICHTJINKOJb, TJIUIEPHH, (PEHOJ, aleTalbAeru/l, MypaBbUHAsE U YKCYCHas
KHCJIOTBI, TJIIOKO3a, KpaxMaJs, LeJUIr0JIo3a, AaMHHOYKCYCHas KHCJIOTa), WJUTIOCTPUPOBATH
TEHETHUYECKYIO CBS3b MEXIy HUMH YPABHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEaKLHil ¢
UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTePU30BaThb HCTOYHHUKH YTJIEBOIOPOIHOTO CBIPHS
(HedTh, MPUPOAHBIA Ta3, yroyib), CHOCOOBI MX MEpepadOTKH M NPAKTHUECKOE NPUMEHEHHE
NPOAYKTOB NepepadOTKH,

c(pOPMHPOBAHHOCTh YMEHHUI NPOBOAMTH BBIYUCIEHHUS IO XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJTHMYECTBA ICXOHOTO BELIECTBA HITH MPOIYKTA PEAKLIUH 1O H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OTHOTO U3 HCXOIHBIX BEIIECTB HJIU MPOAYKTOB PEAKLIIH);

c(hOPMUPOBAHHOCTh YMEHHI BJIaIeTh CHCTEMOM 3HAHUH 00 OCHOBHBIX METOAAaX HAYYHOTO
NO3HAHUS, HCIIONB3yeMbIX B XHUMHH TP M3YYCHHU BEIECTB M XHUMHYECKHX SIBJICHUH
(HabmroneHne, W3MepeHHe, OHKCIEPUMEHT, MOJACIHUPOBAHNE), HCIOJIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS ISl IPUHSTHS PEIICHN B KOHKPETHBIX JKU3HEHHBIX CUTYALHSIX, CBSI3aHHBIX
C BELIECTBAMH U UX NMPUMEHEHHEM,

c(OPMHUPOBAHHOCTh YMEHHI COOIONATh MPaBUjIa MOJb30BAHUS XUMUYECKOU MOCYI0N U
n1abopaTOPHBIM OOOPYIOBAHUEM, a TAKXKE MPaBUJIa OOPALIEHHS C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH T10 BBIOJIHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIIBITOB,;

cpOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb W BBINOJHATh XUMHUYECKUH SKCIIEPHUMEHT
(mpeBpalueHusl OPraHuvYeCKUX BEINECTB NPU HATPEBAHHMHM, MOJYYCHHE HTHICHA M M3YYCHHE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIINU OPTAaHUYECKUX BEIIECTB, IeHATypalus OEIKOB PH HArPEBaHUHY,
[[BETHBIC PEAKLIUU OCJIKOB) B COOTBETCTBUH C MPABUJIAMH TEXHUKH O€30MaCHOCTH MPH 00paIeHuu
¢ BemecTBaMH H J1abOpaTOpHBIM O0OpPYIOBaHHMEM, NPEACTABIATH PE3yJbTaThl XUMHUYECKOTO
JKCIiepuMeHTa B (popMe 3amlmcH YpPaBHEHHUH COOTBETCTBYIOLIMX peakuuil u (HOpMyJIHpOBATH
BBIBO/IBI HA OCHOBE 3THX PE€3yJIbTATOB,;

c(pOPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAJIM3MPOBATH XHUMHYECKYI HH(pOpMaLuio,
MOJIy4aeMYI0 U3 Pa3HbIX NCTOYHHUKOB (CpencTBa MaccoBoit nupopmanny, MHETEpHET U Opyrux);

cOPpMHPOBAHHOCTh yMEHHMH COOJFOAATh TMpaBHJIa HSKOJOTHYECKH LEJIeCO00pa3HOro
noBefieHnss B OBITY M TPYHAOBOH IESITENBPHOCTH B LEISAX COXPAHEHUS CBOErO 3I0POBbS U
OKpY’KaroIlel MPUPOIHON Cpeabl, OCO3HABATh OMACHOCTh BO3MEHCTBHS HA JKUBBIE OPTaHU3MBI
OTIpeNeNIEHHBIX OPraHMYeCKUX BELIeCTB, MOHMMAs cmbicn mnokasartens IIJK, mosicasaTs Ha
npUMepax CriocoObl YMEHBIIEHUST U MPENOTBPAIICHUS] UX BPEIHOTO BO3IEHCTBHSI Ha OPTaHU3M
YeJIOBEKa;



s 00OyHaromMXcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3IO0POBbSI. YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX TOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XMMUYECKHX SIBICHUIA,

IJIS1 CIIETIBIX U CJIA0OBUASIIINX OOYHAIOIINXCS: YMEHHE UCIIONb30BATh PeNbe()HO-TOUEUHYIO
cucreMy o0o3HaueHui JI. bpaiist s 3anucu XuMHIecKux GopMy.I.

11 KJIACC

[IpenmeTtHble pe3yabTaThl OCBOEHUS Kypca «O01mas u HeopraHudeckasi XUMHEsD) OTPasKakoT;

c(hOPMHUPOBAHHOCTH MPEACTABICHUN: O X HUMHYECKOH COCTABJISIFOIIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJH XVMHH B TIO3HAHWUU SIBJICHUN TPUPOJLL, B (DOPMHPOBAHUK MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €& (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOW Il pPeleHUs
MPAKTHYECKUX 3a7a4 W 3KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U
MIPUPOAHOMN Cpene;

BJIQJICHUE CHUCTEMON XHWMHYECKMX 3HAHUN, KOTOpPas BKJIOYAET. OCHOBOIOJArarolue
MOHSITUS (XUMUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d- IEKTPOHHBIE OPOUTAIIN aATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OOBEM, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKUCJICHUsI, XHUMHYECKass CBs3b (KOBAJCHTHAs, HWOHHAs, METAJUIMYECKasi, BOIOPOAHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XUMHUYECKHX  PEaKLUHid, pacTBOp,  3JIEKTPOJHTHIL,
HEJIEKTPOJIUTHI, SJICKTPOIUTHYECKAsT IUCCOLUALNSA, OKUCIHUTENb, BOCCTAHOBHUTEJNb, CKOPOCTH
XUMHUYECKON pEeaKInK, XUMUYECKOe PABHOBECHUE); TEOPUH H 3aKOHBI (TEOPHSI JJIEKTPOTHTHYECKOM
auccounanuu, nepuoandeckuii 3akoH . M. Menneneesa, 3ak0H COXpaHEHUsI MacChl BELIECTB,
3aKOH COXPAaHEHUs W TPEBPAIICHHS SHEPTHH MPU XUMHUYECKUX PEAKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PCHUECKHE 3HAHUS, JIEKAL[MEe B OCHOBE MOHUMAHUs
MPUYUHHOCTU W CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (DAKTOJOTHYECKIE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJYYEHUH W 0OEe30MacHOM HCIOJIb30BAHUH BAKHEHINNX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH eATETPHOCTH YeJIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUH BBISBIISATh XaPaKTEPHBIC MPU3HAKU TOHATUH, yCTaAHABINBATD
X B3aUMOCBSI3b, UCIIONB30BATh COOTBETCTBYIOIIHUE TMOHSTHS MPHU OMUCAHUM HEOPTaHUYECKUX
BELIECTB U UX MPEBPALICHUN,

c(OPMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHYECKYIO CHMBOJIUKY IJIsI COCTABIICHUS
dbopMyJT BEIIECTB M YPAaBHEHUN XUMHUYECKHUX PEAaKIUH, CHCTEMAaTHYECKYI0 HOMEHKJATypPy
(IUPAC) u TpuBHajbHBIC HA3BaHUS OTHCNBbHBIX HEOPTaHUYECKUX BeMEeCTB (yrapHbIH Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi W3BECTb, HEram€Hash W3BECTb, MUTbEBAsl COJA, NMUPHUT H
apyrue);

c(hOPMHUPOBAHHOCTh YMEHUH ONMPEAEISTh BAJIEHTHOCTh M CTEMEHb OKUCICHHUS XUMUYECKIX
3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOrO COCTABA, BUJ XMMHUYECKOH CBsI3U (KOBAJICHTHAsI, HOHHAS,
METaJIJTMYeCKasi, BOJOPOHASI) B COSAMHEHMSIX, THUI KPUCTAJIMYECKON PEIETKU KOHKPETHOTO
BellecTBa (aTOMHAsi, MOJIEKYJISIpHAs, WOHHAs, METAJUIMYEeCKas), XapakTep CpPeAbl B BOIHBIX
pacTBOpPax HEOPTaHUYECKUX COETMHEHUH;

c(OPMUPOBAHHOCTh YMEHUH YCTAaHABJIMBATH MPUHAMJICKHOCTh HEOPTAHUIECKUX BEIIECTB
MO MX COCTaBY K OINpeneN&éHHOMY KJIacCy/TpyIme COeqUHEHHH (MPOCThIe BEIIeCTBA — METAJUTBI U
HEMETAJUTbl, OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, aM(OTepPHbIE THAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuomudyeckoro 3akona JI. W
MeHzaeneeBa M IEMOHCTPUPOBATH €0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTENIBHYID U
MPOTHOCTHUYECKYIO () YHKIINY,



c(OPMHPOBAHHOCTh YMEHUH  XapakTepU3OBaThb SJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3J1eMEHTOB 1—4 nepuonos Ilepuoanyeckoi cucTeMbl XUMUYECKUX dieMeHToB J1. 1.
MeHnneneeBa, HCIONb3Ysl MOHATHUS «S-, P-, d-3JIEKTPOHHBIE OpPOUTANNY, «IHEPreTHYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHYECKHUX 3JIEMEHTOB M HX
COEAMHEHMH Mo nepuoaam U rpynnam llepuoandeckoi cucTeMbl XUMHYECKUX 3j1emMeHToB 1. U.
Menpeneera,

cpOpMHPOBAHHOCTb YMEHUH XapaKTeprU30BaTh (OMUCHIBATE) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEINECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATH CYIIECTBOBAHME M€HETHYECKOH
CBSI3W MEXIy HEOPTraHMYECKHMMH BELIECTBAMH C IIOMOINBI0 YPaBHEHHH COOTBETCTBYIOLIHX
XUMHUYECKUX PEAKLU;

cpOPMHPOBAHHOCTh YMEHHS KJIACCHQULUPOBATh XMUMHUYECKHE PEAKLUU IO PA3JIUIHBIM
npu3HaKaM (YUCTy W COCTaBy pEeardpyrolinx BEHIeCTB, TeMIoBOMY 3((eKTy peaxiuu,
U3MEHEHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIACTHIO KaTaJIN3aTopa);

cpOPMHPOBAHHOCTb YMEHHH COCTABIISATh YPABHEHHS PEAKIUN PAa3IMYHBIX THIIOB, MOJHBIE
U COKpaI&HHbIE YPABHEHUS PeaKUMi MOHHOro OOMEHa, YUUTBIBASl YCIOBHS, MPH KOTOPBIX 3TH
peaKkuuy UAyT A0 KOHLA,

c(pOPMHPOBAHHOCTh YMEHHUI NPOBOAUTH PEAKLUH, MOATBEPKIAIOIINE KadeCTBEHHBIN
COCTaB pAa3MYHBIX HEOPraHWMYECKUX BEILIECTB, pPACIO3HABATH ONBITHBIM NyTEM HOHBI,
NPUCYTCTBYIOLIHNE B BOIHBIX PACTBOPAX HEOPTraHUYECKHUX BEILECTB;

cpOPMHPOBAHHOCTh YMEHHI PaCKpPbIBATh CYIIHOCTh OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii IOCPEACTBOM COCTABIICHHS JIEKTPOHHOTrO OajlaHCa 3TUX PEaKIHi;

cpOpPMHPOBAHHOCTb YMEHHH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIUU OT
pa3NMYHbIX (PAKTOPOB, XapPAKTEP CMEIIEHHs] XUMHUYECKOTrO PAaBHOBECHS B 3aBUCHMOCTH OT
BHEIIHero Bo3aeiicTus (mpuHuui Jle [larense);

cpOpMHPOBAHHOCTb YMEHHH XapPaKTEPHU30BATh XUMHUECKHE MPOLIECCHI, JIEIKAIHE B OCHOBE
NPOMBIIIJICHHOTO TIOJIYYE€HUS] CEPHOM KHCIIOTHI, aMMHakKa, a Takke C(pOpMHPOBAHHOCTh
npeacTaBiIeHui 00 OOIMMX HAayYHBIX MPUHIOMIIAX U HKOJOTHUECKHX MPoOJieMax XHUMHUYECKOTO
NPOM3BOJICTBA;

c(pOPMHPOBAHHOCTh YMEHHI MPOBOAWUTH BBIMHUCICHUS C HCIIOJB30BAHUEM IOHSATHUS
«MaccoBasi JOJsI BEINECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B MPHU XHUMHYECKHX
peaKkMsIX, MacChl BEIIECTBA UIH 00BEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe HITH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOroO 3¢ ¢deKTa peakinu Ha OCHOBE
3aKOHOB COXPAHEHHS] MAaCChI BEIIECTB, MPEBPAILICHUS 1 COXPAHEHUS SHEPTHH;

c(hOPMUPOBAHHOCTh YMEHHI COOIONATh MPaBUjIa MOJb30BAHUS XUMUYECKOU MOCYI0N U
nabopaTOpHBIM O0OPYIOBAHUEM, a TAKXKE MPABHUJIA OOPAIEHHUS C BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMH T10 BBIIIOJIHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIIBITOB,;

c(pOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb W BBINOJHATH XUMHYECKUH SKCIEPHUMEHT
(pa3iokeHHMe TEpPOKCHOAa BOAOPOAA B MPHUCYTCTBUM KaTaJlM3aTOpa, OINpENesieHHe Cpenbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHANKATOPA, BIUSHUE PA3JIMYHbIX (PakTopoB
HA CKOPOCTb XMMHUYECKOH peakiuH, PEeakIUd HOHHOIO OOMEHa, KaueCTBEHHBIE PEaKIHH Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3amad no temam «Merame» u «Hemeramnbl») B COOTBETCTBHM C MpPAaBUJIAMH TEXHHKH
6e3omacHOCTH MpH OOpaIeHNH ¢ BeLecTBaMH 1 JabopaTOPHBIM 00OPYIOBAHUEM, MPENCTABISATh
pe3yJibTaThl XUMHUYECKOrO SKCIEepHMEHTa B (OpMe 3amiCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GOPMYJIHUPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,



c(pOPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI HH(pOpMaLuio,
MOJIy4aeMYH0 U3 Pa3HbIX HCTOYHHUKOB (CPEeICTBa MACCOBON KOMMYHHMKALUUHU, IHTEpHET U APYTHX ),

cpOpMUPOBAHHOCTh YMEHUH COONIOAATh NPABIJIA SKOJOTHYECKH ILeJecoo0pa3Horo
noBefieHnss B OBITY M TPYHAOBOH IESITENBPHOCTH B LEJISAX COXPAHEHUS CBOErO 3I0POBbS U
OKPY>Karolled MPUPOJHON Cpeabl, OCO3HABATH ONMACHOCTb BO3JECHCTBMS HA JKUBBIE OPraHU3MBbI
OTIpPeNeNIEHHBIX BEINEeCTB, MOHUMas cMbICH nokazatens I1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIEHUs U NPEAOTBPALIECHUsI UX BPEAHOIO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA,

sl OOy4arOIINXCsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI. YMEHHE NPHUMEHSTh
3HaHUS 00 OCHOBHBIX TOCTYITHBIX METO/IaX IMO3HAHUS BEIECTB M XMMUYECKHX SIBJICHUIA;

IJIS1 CIIETIBIX U CJIA0OBUASIIINX OOYHArOIIUXCs: YMEHHE UCIIONb30BATh Pelibe() HO-TOUEIHYIO
cucreMy o0o3HaueHui JI. bpaiiist s 3anucu XuMH4IecKux GopMy.I.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyectBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoabubie | IIpakTHueckue
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
Pasnen 1. TeopeTnueckue 0CHOBbI OPraHM4Y€CKOH XHMHUH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHSI OPraHUYEeCKUX COeIUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesoaopoabl
2.1 IIpenenbHbie YyraeBOAOPOALI — aJKAHBI 2
29 HenpenenbHble yrieBoaopoabl: alKeHbl, 6 |
' AJIKaIUEHBI, aJTKUHBI
23 ApoMaTH4eCcKue yriaeBoAOPOabI 2
24 IIpupoaHble HCTOYHUKH YIIIEBOAOPOIOB U 3 !
' ux nepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xkamue opraHu4ecKue coeIHHEHUsI
3.1 Crnuptsl. @enon 3
39 Anpnerunsl. KapOOHOBBIE KHCIIOTBL 7 |
' CrnosxHbie 3GHUpbI
33 Yriesoasl 3 1




Hroro no pazneny 13
Pasnen 4. AzoTcoaep:kamue opraHu4ecKue coeIHHeHUs

4.1 AMUHBI. AMUHOKHCTTOTBI. beakn 3
Hroro no pazneny 3
Pazgen S. BbicokoMoJIeKyJIsIpHBbIE COeINHEHHUS

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

ITPOT'PAMME




11 KVIACC

KoanuyectBo uacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudposbIe
Ne n/m Konrpoabusie | IIpakTnueckue (mup )
NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. Teoperuueckue 0CHOBbI XUMUH
Ctpoenue atomoB. Ilepuonuyeckuii 3akoH
1.1 u Ileproauueckas cucteMa X UMHYECKHUX 3
anemeHToB J[. 1. MeHneneesa
12 Ctpoennue BemmecTBa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHUECKHUE peaKLun 6 1 1
Hroro no pazneny 13
Paspnen 2. Heoprannueckas xumust
2.1 MeTtaniel 1
2.2 Hemerannbl 1 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumusi 1 )KU3Hb
3.1 XuMusi ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoxa Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl

IIpenmer opraHn4yeckon Xumuu, eé
BO3HMKHOBEHHE, PA3BUTHE U 3HAUYCHHE

Teopust CTpOEHUsI OPraHUYECKUX

2 coenuHenuit A. M. bytieposa, eé 1
OCHOBHBIE MOJIOKEHUS
IIpencraBnenue o kiaccupuKau

3 OpraHU4ecKux BemecTs. Homenknatypa |
(cucremarudeckast) ¥ TPUBHAJIbHbBIE
HAa3BaHUsl OPraHUYECKUX BEILECTB

4 AJTKaHBI: COCTaB U CTPOEHUE, |
TOMOJIOTUYECKUH P

5 Meran 1 5TaH — NpOCTEeNIINE |
MIPEACTABUTENN AJIKAHOB

6 AJIKeHBI: COCTaB U CTPOEHHUE, CBONCTBA 1

7 OTUieH U NPOINUJIeH — MpocTeNiIne !
MIPEACTABUTENN AJIKEHOB

g [IpaxTrueckas padora Ne 1. «ITonmyuenne | |
STHUJIEHA U U3YYEHUE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u

9 metundytaauen-1,3. [lonyuenne 1

CUHTETUYECKOIO Kay4yKa U PE3UHBI




AJIKUHBI, COCTaB U OCOOEHHOCTH
CTpOGHI/Iﬂ, I"OMOJ'IOFI/ILIGCKI/Iﬁ pf[,[[.

10 N
ALETHJIEH — MPOCTEUIINIA
MpeICTaBUTENDb AJTKUHOB

1 Brraucnenus no ypaBHEHUIO XUMUYECKON
peaxkuuu

12 Apenbl: 6eH301 1 Toyos. TOKCHYHOCTD
apeHOB

13 I'enernueckas cBsi3b yIII€BOJOPOAOB,
MPUHAJISKALINX K Pa3IMYHBIM KJlaccam
IIpupoaHbie HCTOYHUKH YIJI€BOAOPOIOB:

14 NPUPOIHBIN ra3 1 MOMyTHBIE HE(PTSIHBIE
rasbl, He(Tb 1 IPOAYKTHI €€ mepepadoTKu
IIpupoaHble HCTOYHUKH YIJI€BOJOPOIOB!

15 NPUPOIHBIH ra3 v MOMyTHBIE HE(PTSIHBIE
rasbl, He(Tb 1 IPOAYKTHI €€ mepepadoTKu

16 KonrponbHas pabota 1o pazaeny
«YTnesogopoab»

17 IIpenenbHble OHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHONI. BogoponHas cBA3b

18 MHoOroaToMHble CIIUPTHI: ATUJIEHTJIUKOJIb
U TJIULEpPUH
DeHO: CTPOCHHUE MOJIEKYIIH,

19 dusnyeckne U XUMHUECKHE CBOICTBA,
IpUMEHEHNE

20 Anpnerunsl: popManbaerun u

aneraigpaerun. Auerod




OnHOOCHOBHBIE MTpeaeNbHbIe KApOOHOBBIE

21 KHCJIOTHI: MypaBbUHAs U YKCYCHasl

2 IIpaxTrueckas padora Ne 2. «CBoiicTBa
pPacTBOpa YKCYCHOM KHUCJIOTBI»
CreapuHoBas U OJIEMHOBAsI KUCJIOThI, KaK

23 NPEACTABUTENN BBICIINX KAPOOHOBBIX
KHCJIOT

iy MpbLiia KaK COJM BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE AEHCTBHE
CrnosxHble 3(hUPBI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ HIPOIHN3 CIOKHBIX
s¢upoB

26 Kupsl: runponus, npuMeHeHue,
Ouonornyeckas pob KHPOB
VYTneBoabl: COCTaB, KiacCH(pHUKAIUSL.

27 BaxxHeiine npencTaBUTeNn: TIOKO34,
bpykTo3a, caxaposa

)8 Kpaxman u nennronosa kak IpUpogHbIe
MOJIUMEPBI
KonrponbHas paboTta 1o pazaeny

29 «Kucnopoacoaep:kaine opraHu4eCKue
COEIUHEHUS»

30 AMWHBI. METHJIAMUH W aHWJIUH
AMUHOKHCIIOTHI KaKk aM(OoTepHbIe

31 OPraHUYECKUE COCANHEHUS, X
Ounonornyeckoe 3HaueHue. Ilentuab

37 benku kak mpupoaHble

BBICOKOMOIJICKYJIAPHBIC COCAMHCHNA




13 OcHOBHbIE OHATUS XUMHUH !
BBICOKOMOJIEKYJIIPHBIX COeAUHEHUN
OcCHOBHbIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHU. 1
IInactmaccel, kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KouTpoabHbie
padoThI

IIpakTH4eckne
padoThI

HMara
H3Y4YeHHsA

DJIeKTPOHHbIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYeCKHUl 23JIEMEHT. ATOM.
DnexTpoHHAs: KOHPUTypanHs aTOMOB

Ilepuoanueckuii 3axoH u Ilepunoandeckas
CHUCTEMa XUMHUYECKHUX 351eMeHTOB []. 1.
Menneneesa, UX CBA3b C COBPEMEHHON
TEOpPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COSAMHEHHIN
IO IpynnaM U nepuoaaM. 3HaueHue
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux anemenToB /[ M. Menneneesa
B Pa3BUTUU HAYKU

Crtpoenue BemiecTBa. XUMHUYECKasH CBSI3b,

€& BUJIbI; MEXaHM3Mbl OOpa30BaHHUS
KOBAJICHTHOH CBsI3U. BonoponHas CBsi3b

BaneHTHOCTb. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucienusi. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOEHHUS

IlonaTHE O AUCNIEPCHBIX CUCTEMAX.
HctunHbBIE U KOJUIOUHBIE PACTBOPBIL.
MaccoBasi 10y BEIECTBA B PaCTBOPE




Knaccuukanus u HOMEHKIaTypa
HEOPTraHWYECKUX COCANHEHU.
I'eneTnyeckas CBsi3b HEOPTaHUYECKUX
BELIECTB, PA3JIMYHBIX KJIACCOB

Knaccuukanus XUMHYECKHUX Peakiuii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMHUH.
3aKOH COXpPaHEHUs] MACChI BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALlECHNs SHEPIUU IPH
XUMHYECKHUX PEaKLUAX

Ckopoctb peakunu. OOpaTUMbIE PEaKIIH.
XUMHUYECKOE PABHOBECUE

10

IIpakrrueckas padora Ne 1. «Bnusiaue
Pa3IMYHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peaKLum»

11

DNeKTPONUTHYIECKAs TUCCOLIHALIYSL.
[Tonsitue o BomoponHoM nokasaree (pH)
pactBopa. Peakiiun nonsHoro oomMena.
I'maponus opraHuyeckux u
HEOPTraHMYECKUX BEIIECTB

12

OKHUCINUTENBHO-BOCCTAHOBUTENbHBIC
peakuuu. [TonsTre 00 3a€eKTpOTH3e
pacIIaBOB M PaCTBOPOB COJIEH

13

KoHnTponpHas paboTa 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUI»

14

1\/IGT21.]'I.]'II>Ij UX IOJIOKCHUEC B
Ilepronnueckoi cucTeMe XUMUYECKUX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH cTpoeHust aToMoB. Obmue
¢u3nveckne CBONCTBA METAIJIOB




15

Crnnasbl METaIOB. DNEKTPOXUMUYECKUIT
PO HANPSKEHUH METaJIIOB

16

XumMudeckue CBONCTBA BAXKHEHIITHAX
METaJIJIOB (HATPUH, KaJIHid, KaJIbLIUH,
MarHui, aFOMUHUN) U UX COETMHEHHI

17

XUMHUYECKHE CBOMCTBA XPOMA, MEAU U UX
COENUHEHUN

18

XuUMHUUecKHe CBOMCTBA [IUHKA, sKeJie3a U UX
COENUHEHUN

19

IIpaktrueckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIbHBIX 33a4 110 TeMe
«Mertamnb»"

20

HeMeTaJ'IJ'IbI, UX IMOJIOKCHUEC B
Ileprnonnueckoi cuCTeMe XUMUYECKUX
anemenToB J[. 1. MeHneneesa u
0COOEHHOCTH CTPOSHHST aTOMOB

21

dusnyeckre CBOWCTBA HEMETAJLIOB.
AJJIOTpOMNHSI HEMETAILIOB (Ha MpUMepe
KHUCTIopona, cepsl, hocdopa u yriepona)

22

XHUMHYECKHE CBOWCTBA rAJION€HOB, CEPBI U
HUX COENUHEHUN

23

XuMudeckue CBONCTBa a30Ta, pocdopa u
WX COETUHEHUI

24

XHUMHUYECKHE CBOMCTBA YINEPOaa, KPEMHUS
U UX COEeIUHEHUN

25

IIpuMeHeHne BasKHEMIINX HEMETAJIJIOB U UX
COENMHEHUN




26

O0001eHre U CHCTEMATHU3ALIMS 3HAHHUI 110
Teme «Hemeranne»y. Berauciaenus mo
YPaBHEHUSAM XUMUYECKUX PEAKLUN U
TEPMOXUMHYECKUE PACUETHI

27

IIpakrnueckas padora Ne 3. «Pemenne
SKCINEPUMEHTANBHBIX 33724 110 TEME
"HemeTtanmbt"»

28

KonTponbHast pabora mo temam
«Metamney u «Hemeraibmy

29

Heopranunueckue 1 opranuueckue
kucnotsl. Heoprannueckue u
OpraHUYecKHe OCHOBaHUs

30

AmdoTepHbIe HEOPraHUIECKUE U
OopraHu4eckue coennHeHus. I 'enernueckas
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB

31

Ponp xumuu B obecrieueHun
HKOJIOTHYECKOM, IHEPTreTHIECKON U
MUIIEBOH OE30MaCHOCTH, Pa3BUTHH
MEOULINHBI

32

[IpencraBnenus 06 OOIMMX HAYYHBIX
MPUHIUTIAX MPOMBIIIJIEHHOTO TTOTyYeHHUS
Ba’KHEUIIINX BEIIECTB

33

YetoBek B MUPE BCIICCTB U MAaTCPHUAJIOB

34

XHUMHS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34













