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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XxuMHuM Ha ypOBHE cpegHEro obmiero oOpa3oBaHMs pazpaboTaHa Ha ocHOBe DenepanbHOTO
3akoHa OT 29.12.2012 No 273-®3 «O6 obpazoBanmu B Poccuiickoit @enepariim», TpeOOBaHUNA K pe3yibTaTaMm
ocBoeHHsA (emepambHON 00pa3zoBaTenbHON mporpamMmbel cpenHero obmero obpasoBanmsa (DOII COO),
npecTaBiIeHHBIX B DenepanbHOM rocymapcTBeHHOM oOpasoBaTtenbHoM cranmapte COO, ¢ yuérom Konmemmm
npernojaBaHusl yuyeOHoro mnpeaMera «XuMuUs» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit ®enepannw,
pealn3yoNMX OCHOBHBIE 00pa3oBaTeNbHBIE IPOTPAMMBI, M OCHOBHBIX MOJIOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTanusa B Poccuiickoit @enepanun Ha nepuon no 2025 ronay» (Pacnopsxkenue IlpaButensctBa PD ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOAXOJOB K pa3paboTKe MPOTPaMMBI 10 XHMHH, K OIPEICIICHHIO OOIIeH CTpaTerHu OOy4eHHS,
BOCTIMTAHUS U Pa3BUTHSA 00YUAIOMIUXCS CPEICTBAME y4eOHOTO mpeamera «Xumis» s 10—11 xracco Ha 6a30BOM
YpPOBHE cocTaBWiIM KoHLenTtyanbHble mosoxenuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LieNei, ColepKaHus,
pe3ysIbTaToB 00Y4EHHS ¥ TPEOOBaHUII K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB.

Xumndeckoe oOpa3oBaHWE, ITOMYy9aeMOE BBITYCKHHKaMH 0O0IIe0o0pa3oBaTeIbHONW OpraHU3aluy, SBISETCS
HEOTBEMJIEMOW YacThlo HX oOpasoBaHHOCTH. OHO CIIy)KHT 3aBEpLIAIONIMM OTalloOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOYEBBHIX LEHHOCTEH, NPUCYIIUX LEJOCTHOH CHCTEME XHMHYECKOTO
00pa3oBaHyi. DTH IIEHHOCTH KacaloTCs MO3HaHMS 3aKOHOB HPHUPOBI, (OpMHpPOBAHHS MHPOBO33PEHHS U 0OmIEH
KyJIbTYpBI YEJIOBEKA, a TAK)KE HKOJOTHYECKH 0OOCHOBAaHHOTO OTHOLICHUS K CBOEMY 370POBBIO U NPUPOJHOM cpene.
Peanusyercs xumudeckoe oOpa3oBaHUE OOYYAIONIUXCSA HA YPOBHE CpPEAHEro oO0IIero oOpa3oBaHUs CPEACTBAMU
yueOHOrO mpeaMeTa «XHMUs», COAEPKAHWE U IOCTPOSHHE KOTOPOTO OIPEAEIEHBl B IPOrpaMMe IO XHUMHUHU C
yuéroM crnemuduKd HayKW XMMHH, ¢€ 3HA4CHUs B MO3HAHWU NPHUPOABI M B MaTEepUaIbHON XHM3HM OOILIECTBA, a
TaKke ¢ y4€TOM OOLIMX ILieled M NPHHIMIIOB, XapaKTepU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
o0miero o6pazoBanus B Poccuiickoit deneparyu.

XUMHS KaK 3JIEMEHT CHCTEMbI ECTECTBEHHBIX HAyK HUIPaeT 0COOyI0 pONb B COBPEMEHHOW IMBMIIM3AINH, B
CO3JJaHUM HOBOW 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOH BKJaJ B (hOPMHpOBaHHE PalMOHAILHOTO
HAayYHOTO MBIIUICHHS, B CO3JIaHUE 1IEJIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €MHCTBE MPUPOABI U
YeJloBeKa, KOTopoe (GOpMUpPYETCS B XUMHUH Ha OCHOBE NMOHMMAaHMS BEIIECTBEHHOTO COCTAaBA OKPYXKAIOIETO MHpa,
OCO3HaHHS B3aMMOCBSI3H MEX/y CTPOCHHEM BEIIECTB, X CBOWCTBAMH M BO3MOXKHBIMH 00JIACTSIMH IIPUMEHEHHSL.

TecHo B3aHMOI[eI71CTBy)I C JpyrumMmu €CTCCTBCHHLBIMU HayKaMH, XUMHUA CTajla HEOThEMJIEMON YacThIO
MHPOBOM KyJbTYypbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyAa M OJKM3HHM KaKAOro 4ieHa OoOlecTBa.
CoBpeMeHHasi XMMHUsI Kak HayKa CO3WAaTelbHAas, KaKk HayKa BBICOKMX TEXHOJIOTHI HalpaBlIeHAa Ha peIICHHE
rIO0ABHBIX  MPOOJEM YCTOWYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHCBOM, JHEPreTHUCCKOW, MHUIIECBOM,
9KOJIOTUUECKOHM 0€30I1aCHOCTH M OXPaHbI 3J0POBbSL.

B cooTtBeTcTBHUM ¢ 00IIMMH LENISIMH M IPUHIMIIAMU CPEIHET0 00Iero oOpa3oBaHus COAEpKaHUE TpeIMeTa
«Xumus» (10-11 kmaccel, 6a30BBIi ypOBEHb M3YUEHHS) OPHEHTUPOBAHO NPEHMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO
MOATOTOBKY OOYYarolMXCsl, HEOOXOAMMYIO MM Uil BBIPAaOOTKM MHPOBO33PEHUECKHX OPHUEHTHPOB, YCIEUIHOTO
BKJIIOUCHUS B JKM3Hb COLIMyMa, IIPOJOJDKEHMs O0Opa3oBaHUs B pa3IMYHBIX O0JIAcTsAX, HE CBS3aHHBIX
HETIOCPEJCTBEHHO C XMMHUEH.

CoCTaBISIOINME TpeaMeTa «XUMISD ABISIIOTCA 0a30BBIe Kypchl — «Opranudeckas XxuMmusa» u «OOmas u
HECOpraHn4eCKasd XuMHA», OCHOBHBIM KOMIIOHCHTOM COACPXKAHUA KOTOPBIX ABJIAIOTCA OCHOBBI 06a3oBoii HayKH:
crcTeMa 3HaHUH 10 HEOPraHWUYecKOoil XMMUM (C BKJIIOYEHHEM 3HaHUH W3 OOLIel XMMHM) M OPraHWYeCKOW XUMHHU.
®dopMUpoBaHUE TAaHHOW CUCTEMBI 3HAHWW MPU W3YYCHUU TpeaMeTa o0ecredrBaeT BO3MOXHOCTh PAaCCMOTPEHHS
BCETr0 MHOT000pa3usl BENIECTB HA OCHOBE OOIINX MOHATHIA, 3aKOHOB M TEOPUH XUMHUH.

Crpykrypa copepkaHusi KypcoB — «OpraHumdeckas Xxumus» u «OOmas M HeOpraHWYecKas XUMH»
chopMupoBaHa B MPOTrpaMMe II0 XMMHHM Ha OCHOBE CHCTEMHOTO MOJXOJa K H3y4YeHHIO Y4eOHOro marepuana u
00ycII0BIeHa HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHHWHA HA OMpPENEeNEHHBIX TEOPETHYECKNX YPOBHIX. Tak, B
Kypce OpraHM4ecKOM XHMMHHM BEIIECTBA pPacCMaTPUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPHH CTPOEHHSA
OPTaHWYECKUX COCIMHEHHH, a Tak)Ke Ha YPOBHE CTEPEOXMMHUYECKHX M DJICKTPOHHBIX IPEICTABICHUH O CTPOCHHH
BemiecTB. CBeZieHUsI 00 M3ydaeMbIX B Kypce BEIeCTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJOB JIO CIOMXKHBIX
OMOJIOTHYECKH aKTUBHBIX COCTUHEHUH. B Kypce opraHndeckoil XUMHM MOTy4aroT pa3BUTHE C(HOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOrO o00mero oOpa3oBaHMs I€pBOHAYalbHBIE NPEJICTABICHHS O XHMHUYECKOH  CBs3W,
KJ'[aCCI/Iq)I/IKaHI/IOHHBIX IIpU3HaKax BEOICCTB, 3aBUCHUMOCTHU CBOMCTB BEIIECTB OT HUX CTPOCHUA, O XHUMHUYECKOH
peaKIum.

[Tox HOBBIM yTJIOM 3peHUs B IpeaAMeTe «XHUMUs» 0a30BOT0 YPOBHS pacCMaTpHBACTCsl M3YUYEHHBIH Ha yPOBHE
OCHOBHOTO 00miero o0pa3oBaHHMs TEOPETHYECKUH Marepuan M (DaKTOJIOTMYECKHE CBEICHHMS O BEIIECTBAX H



XAMHYECKOH peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas M HeopraHudeckas XHMHUS» OO0YyJaronuMcs
MPEIOCTAaBIICTCS BO3MOXKHOCTH OCO3HaTh 3HAUYCHHE NEPHOTMYECKOrO 3aKOHA C OOMIETeOpeTHYECKHX U
METOJIOJOTUYECKHX MO3HULIUH, TITy0Xe NOHITh HCTOPHYECKOE U3MEHEeHNe (PyHKIMIT 3TOTo 3aKOHA — OT 00o0IIatoIei
JI0 OOBSICHSIIOIIEH U TPOTHO3HUPYIOILEH.

Envnas cuctema 3HaHUM O Ba)XKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOEHMM, CBOWCTBAX U NPUMEHEHHUH, a
TAaK)K€ 0 XMMHUYECKHX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHMs AOMoJHsAeTcs B Kypcax 10 u 11
KJIACCOB JIEMEHTAMHU COJEPKaHMs, MMEIOUIMMU KyJIbTYPOJOTHYECKUN M TNPHUKIAJHON XapakTep. OTU 3HAHUA
CIOCOOCTBYIOT TIOHIMAHHUIO B3aUMOCBSI3HM XUMHUH C JAPYTUMH HayKaMH, PacKphIBalOT €€ pojb B MMO3HABATEIEHOW U
MPaKTUIECKOH JEATEIEHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAKEHHSI K MPOIECCY TBOPUECTBA B OONACTH
TEOPUH U NPAKTHYECKUX TNPHIOKEHUH XHMHH, TOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBI3aHHBIX C XUMHUECH, KPUTUICCKA OCMBICTHBATh HH(POPMALIUIO U IPUMEHSATH €6
JUISI TIOTIOJIHEHUS 3HAaHUH, PELIEHUS MHTEJUIEKTYaIbHbIX U 3KCIEPUMEHTAIbHBIX HCCIEA0BAaTENbCKUX 3a1a4.B nenom
coJiepkaHue ydeOHoro mpenmera «XHMUS» JAHHOTO YPOBHSI M3YYEHHsS OPHEHTHPOBAaHO Ha (OpPMHUpOBaHHE Y
00y4Jaromuxcsi MHUPOBO33PEHUECKON OCHOBBI Il MOHMMaHMs (ritocodckux Haed, TaKMX KaK: MaTepHajIbHOE
€IMHCTBO HEOPTaHWYCCKOTO ¥ OPTaHUYEeCKOTO MHpPa, OOYCIOBICHHOCTh CBOICTB BEIIECTB HX COCTaBOM U
CTPOEHHUEM, I03HABAEMOCTh IPUPOHBIX SBJICHUN NYTEM SKCIIEPUMEHTA U PELICHUS POTUBOPEUUNA MEXKAY HOBBIMU
(akTaMu ¥ TEOPETUUECKHMH IPEINOChIIKAMU, OCO3HAHHE POJIM XMMHH B PEIICHUH SKOJOTMYECKUX Npoliem, a
TaKXKe MpobieM cOepeKeHIUs YHEPTETHICCKAX PECYPCOB, CHIPHSI, CO3IAHMS HOBBIX TEXHOJIOTHH H MATCPHAIIOB.

B mnane pemenns 3amaq BOCIIHTaHAS, Pa3BUTHA U COLUATU3AIIH 00YUJAIOIIUXCS PHHATHIEC TPOTPaAMMOH 110
XMMHH TOAXOIbl K OMNPEACICHHIO CONAECpPKaHHWs W IIOCTPOCHHUS IpeaMeTa IMpeaycMaTpuBaioT (opMmupoBaHHe
YHUBEPCAJbHBIX y4eOHbIX ACHCTBUI, NMeIOUINX 0a30BOE 3HAYCHUE JUIsl PA3JIMYHBIX BUJIOB JESATEIbHOCTH: PELICHUS
mpoOJeM, ToOUCKa, aHaIi3a U 00paboTKH WHPOPMALNN, HEOOXOIUMBIX IS IIPHOOPETEHUS ONBITa MIPAKTUICCKOM 1
HCCJIEIOBATENIbCKOM AEATEIbHOCTH, 3aHUMAIOLIECH Ba)KHOE MECTO B [IO3HAHUU XUMHUU.

B mpakTHke npenojaBaHHMsS XMMHM KaKk Ha YpOBHE OCHOBHOTO 00miero o0pa3oBaHMs, TaKk M Ha YPOBHE
cpenHero odmero oOpa3oBaHUs, IIPHU OMPEACICHUN COACPIKAaTSIIFHON XapaKTePUCTUKU Iellel M3ydeHHs TpeaMeTa
HaIpaBJICHUEM TIEPBOCTEIICHHONW 3HAYNMOCTH TPATUIIMOHHO NMpU3HAETCA (popMUpOBaHHE OCHOB XHMUYECKOH HayKU
Kak o00JlacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHUECKOH JEATeNbHOCTH 4YelloBeKa W KaK OJIHOTro U3
KOMIIOHEHTOB MUPOBOH KyJIbTyphl. C METOIMUYECKON TOUKH 3PEHUS TaKOH MOIAXO0J K ONPEAEICHUIO eIeH N3ydeHN
MpeaMeTa SIBJISETCS BIOJIHE ONPaBIaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS TIaBHBIMU LEJISIMU M3YYeHHs MpenaMeTa « XuMus» Ha 6a30BoM ypoBHe (10
—11 KJ1.) ABIISAIOTCS:

e (GopMHUPOBaHHE CHCTEMbl XMMHUYECKHMX 3HAHUN KaK BaKHEWIEH COCTaBISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa, B OCHOBE KOTOPOW JIEKAT KIIFOUCBBIC MOHSATHS, (ByHIAMEHTAIBHBIC 3aKOHBI U TEOPUH
XUMHH, OCBOGHHE fA3bIKa HAyKH, YCBOEHHE U IIOHMMaHHE CYIIHOCTH JOCTYIHBIX 0000IIeHnit
MUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHUE ¢ UCTOPUEH UX Pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHWe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX IO3HAHUS BEHICCTB M XMUMHYECKHX
peakuii, HeOOXOTUMBIX LTS MPHOOPETEHUST YMEHUI OPHEHTHUPOBATHCS B MHPE BEHICCTB M XHUMHUYCCKHUX
SIBJICHUH, UMEIOLIMX MECTO B MPUPOJIE, B MPAKTUUECKOMN U OBCEAHEBHOM )KU3HU;

e  pa3BUTHE YMEHHI M CIOCOOOB JCATEIEHOCTH, CBA3aHHBIX C HAOMIOACHUEM U OOBSCHCHHEM XUMHUIECKOTO
IKCIIEPUMEHTA, COOJFOIEHUEM IPABHI OE30IIaCHOTO OOpAIIECHS C BEIIECTBAMH.

Hapsiny ¢ 3TuM, colepskaTenbHas XapakTepUCTHKA LeJIel U 3a7ad U3y4eHHs IpeIMeTa B Iporpamme Io
XAMHH yTOYHEHAa W CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH INPHOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
obpazoBanusi. CerogHs B NpeNojaBaHWM XUMUU B OOJbLIEH CTENEHH OTHAETCsl MPEANIOYTEHHE MPAKTHYECKOH
KOMIIOHEHTE COJepKaHus OOydeHHs, OpHEHTHPOBAHHON Ha IOATOTOBKY BBIIMYCKHHKA 00MIeo0pa3oBaTensHON
OpTraHW3aIlNM, BIAJCIONIETO HE HAO0OpOM 3HAHWH, a (DYHKIMOHATBHOH TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH WU
YMEHUSIMHU aKTUBHOTO MOJIYYE€HUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM MKU3HU JJISl peLIeHUS PAaKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM TpU M3YyYEHUH MpeaMeTa «XUMUs» TOMUHUPYIOINEe 3HAYCHHUE MPHOOPETAIOT TaKUe 1NN U
3a/1a4yy, KaK:

amanTanusg  OOyYalomMXCS K  YCIOBMSAM  JHHAMHYHO  Pa3BHBAIOLIETOCS MHpa, (OPMHPOBAHHUE
MHTEJUIEKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CaM000pa3oBaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIHHOMY
MIPUHITHIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMU M WX
MIPUMEHCHNEM;

dopMupoBarnre 'y OOYyYarOIIUXCSA  KJIFOYCBBIX HABHIKOB  (KJIFOYEBBIX  KOMIICTCHIIWI), HMEIOIIAX
YHHBEpCaJIbHOE 3HaYEHHE ISl Pa3IMYHBIX BUIOB AEATECIBHOCTH: PELICHUS NPO0OJeM, IOMCKa, aHann3a U 00paboTKH
HHPOPMALNH, HEOOXOIMUMBIX Ui TPUOOPETEHHS OIBITA ACATSIFHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B



MO3HAHWU XHMUH, a TAKXKe JJIsI OLICHKH C TMO3UIMN IKOJOrHIeCKOW 0e30MacHOCTH XapaKTepa BIMSHHS BEIECTB U
XMMHYECKHX MPOIIECCOB HA OPraHU3M YeJI0OBeKa U MPHUPOIHYIO CPELy;

pa3BUTHE MO3HABATCIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUYECKUX CIHOCOOHOCTEH OOYYarOIIMXCS:
CIOCOOHOCTH CaMOCTOSTENILHO MPUOOpEeTaTh HOBBIC 3HAHUS 10 XHUMHHA B COOTBETCTBHH C IKH3HCHHBIMHU
MOTPEOHOCTSIMHU, HCIOJb30BaTh COBPEMEHHBIE MH(POPMAIIMOHHbIE TEXHOJIOTHHU JJIsl IOMCKA M aHallu3a yueOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMK XUMHUYECKOTO COJICPIKAHHS

dbopMupoBaHHE ¥  pa3BUTHE Y OOYYAMONMIMXCS AacCOIMATUBHOTO M JIOTUYECKOTO  MBINUICHUS,
HaOJIOIaTeNNFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YACTHOCTH, NpH
TUIAHUPOBAHMU U TMPOBEICHUN XUMUYIECKOTO KCIIEPUMEHTA;

BOCIUTAHKE y 00yJaromuxcs yOe:K IEHHOCTH B TYMAHUCTHUCCKOW HATIPABICHHOCTH XUMHUH, €€ BaXKHOU POIIH
B PEIICHUU II00aJbHBIX MPOOJIEM PAMOHAIBEHOTO MPUPOIONOIH30BAHNUS, IOTIOTHEHHUS SHEPTETUICCKUAX PECYPCOB U
COXpaHEHHsI MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEIKHOTO OTHOILICHUS K MPHPOIE U CBOEMY
3I0pPOBBIO, a TaKKe MPUOOPETEHHs OIbBITA KCIOJIb30BAHUSA MOJIYYCHHBIX 3HAHUN JJIs TNPUHATUS TPAMOTHBIX
PCIICHHI B CUTYaIUAX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSIMHU.

B yueOHOM muiaHe cpemHero odiiero obpa3oBaHus mpeaMeT «XuMus» 0a30BOro YpOBHS BXOAUT B COCTaB
npeaMeTHON 06nacT «EcTecTBEeHHO-HAYYHBIE IPEMETHI.

OOmee YHCIO 4YacoB, OTBEACHHBIX Ui M3YYCHHS XHMHH, Ha 0a30BOM YpPOBHE CpEIHEro oOOIIero
obpazoBanms, coctaBisieT 136 gacos: B 10 kimacce — 68 yaca (2 gaca B Henmenmto), B 11 ximacce — 68 waca (2 gaca B
HEZCITIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

TeopeTnuyeckne 0CHOBbI OPraHMYeCKOil XMMHMH

[Ipemmer opranmueckol XUMHUH: € BOSHUKHOBEHIE, pa3BUTHE M 3HAYCHHE B TOJTYICHUH HOBBIX BEIIECTB U
MaTtepuanoB. Teopus CTpPOEHHUsI oOpraHuueckux coeauHeHuit A. M. byTiepoBa, €€ OCHOBHBIE MOJOXKEHHUS.
CrpykTypHble (DOpPMYIIBI OPraHUYECKUX BeIIecTB. ['omomorus, u3oMepus. XUMHYECKas CBSI3b B OPraHHMYCCKHX
COCIMHEHUIX — ONMHAPHBIC U KPaTHBIC CBS3U.

IIpencraBnerne o KiaccH(UKAIIMH OPTaHMYECKHX BemlecTB. HOMEHKIaTypa OpraHWYECKHX COeIWHCHHN
(cuctemarnyeckasi) U TPUBHAIbHbIE Ha3BaHUs BAXKHEUIITNX MPEICTABUTENICH KIIACCOB OPTaHUUECKHUX BEIIECTB.

OKCIIepUMEHTaNbHBIC METOABl W3y4YCHHS BEIISCTB M HMX MPEBpAIlCHUH: O3HAKOMIICHHE C OOpaslaMu
OpPraHMYECKUX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJCIHPOBAHHEC MOJICKYJ OPTaHWYCCKHX BEIIECTB,
HaOJIFOICHUE U OMMCAHKE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPALICHUI0 OPraHUMYCCKUX BEIICCTB MPU HAIPEBAHHUU
(rumaByieHue, 0OYTIIMBAHUE U TOPCHHE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE MPEACTABUTEIN ANKAHOB:
(bu3nUecKre ¥ XMMUYECKHE CBONCTBA (pEakiy 3aMEICHHs W TOPCHHS), HAXOXKICHUE B MPHUPOJC, MOIYUYCHUE U
IpUMEHCHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHICCKUN psA. DTWICH W HPONIWICH — MPOCTEHINNE MPeICTaBUTEIN
ANKCHOB: (DU3MYECKHEe M XWMHUYCCKHC CBOWCTBA (PEaKUWU THIPUPOBAHUS, TaJIOTCHUPOBAHUS, THIPATAIHH,
OKWCTICHHS U TIOJINMEPHU3AIINH ), IOTyYeHHUE U IPAMCEHEHHE.

Anxanuensl: Oyraguer-1,3 u metmwiOyranueH-1,3: cTpoeHre, BaKHEHITNE XUMAYECKHE CBOUCTBA (peaKius
nonuMmepu3aiun). [lomryueHne CHHTETUYECKOTO KaydyKa U Pe3UHBbI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psiJl. AIIETUIIEH — MPOCTEUIITNI MPEACTABUTEIh
ANKWHOB: COCTaB, CTPOCHHE, (DU3UUECKHE M XUMHUYECKHE CBONCTBA (peaKIWW TUAPUPOBAHHSA, TaJOTCHUPOBAHMUS,
THIIpaTaluy, TOPEHUs ), TIOJTyYeHHe U TPUMEHEHNE.

Apensl. ben3on: coctaB, cTpoeHHe, (QU3MUECKHE W XMMUYECKHE CBOWCTBA (pEeaKLUWU TaloreHHUpPOBAHUSA U
HUTPOBAHUS), TONydeHUE W TPUMEHEHUe. Toayon: cocmas, cmpoenue, uizuuecKue U XUMUYECKUE CEOUCMBA
(peakyuu 2ano2eHUpOBAHUs U HUMPOBAHUsL), NOJyUeHUue U npumeneHue. TOKCHIHOCTh apeHOB. [ eHeTHYecKas CBS3b
MEXTy YIJIEBOJOPOIaMU, MPUHAAIEKAITUMH K Pa3INIHBIM KIIaCCaM.

[IpupogHble UCTOYHWUKH YTICBOAOPOAOB. IlpupomHslii Ta3 W momyTHbIE HedTsHble ra3bl. Hedts u e€
npoucxoxaeHue. CrocoOwl mepepaboTkn HeTH: meperoHKa, KPEeKHHT (TePMUIECKUH, KATATUTHICCKHUIT), TTHPOITH3.
[IpoaykTsl epepaboTku HeHTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIN yroyib ¥ MPOIYKTHI €T0
nepepaboTKy.

OKCIIepUMEHTaNbHBIC METOABl W3y4YCHHS BEIISCTB M WX IPEBpAICHUH: O3HAKOMIICHHE C OOpasnaMu
TUTACTMACC, KAYIyKOB M Pe3WHbI, Koyuiekimn «HedTe» m «YTonb», MomenupoBaHHE MOIEKYN YTIIEBOJOPOJIOB U
TaJIOT€HOPOU3BOIHBIX, TPOBEIEHNE NPAKTHYECKON paOOThI: MOTYICHHE dTHIICHA U N3yUYE€HUE eTO CBOHCTB.

Pacuérnble 3amaun.

BrrurciieHus o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIIMIECTBA MCXOHOTO BEIIECTBA MU
MPOJYKTa PEaKIUH MO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO W3 MCXOJHBIX BEUIECTB WM MPOIYKTOB
peaxium).

Kucaopoacoaep:xauue oprannyeckue coeiMHeHus

IIpenenvHbIe OQHOATOMHBIE CHMPTHL. METaHON W ATAHOJI: CTPOCHHE, (PU3MUECKHEe W XUMHUYECKHE CBOWCTBA

(peakiu ¢ aKTUBHBIMH METaJIaMHM, TaJOT€HOBOJOPOIAMHU, TOPEHHE), MPUMEHEHHE. BomopoaHbIe CBSI3M MEXIY
MOJICKYJIAaMH CITUPTOB. [{eficTBHe MeTaHOJIa U 3TaHOJIa Ha OPTaHU3M YeJI0BeKa.

MHoOroaToMHBIE CHHPTHL. DTHICHIJIMKONb U TIUICPUH: CTPOCHHE, (QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(B3auMOZEHCTBHE CO MIETOYHBIMHE METaJJIaMH, Ka4eCTBEHHAs PEaKilis Ha MHOTOATOMHBIE CITUPTHI). JleficTBue Ha
OpraHusM 4enoBeka. [I[puMeHeHre TIUIepHHA 1 STHICHT KOS

®DeHO: CTPOCHUE MOJCKYJBI, (U3MYecKne M XMMUYecKue cBoiicTBa. TokcmuHOCTH (heHoNa. IIpumeHeHue
(dhenona.



Anprerunsl U kemoHvl. POpMaNBAETHI, alleTAIBICTHA: CTPOCHHE, (U3MUECKHEe M XMMHYECKHE CBOICTBa
(peakiiu OKUCIICHHUS W BOCCTAHOBIICHISI, KAUECTBEHHBIE PEAKIINHN), TOMYICHNE U IIPIMEHEHHE.

OHOOCHOBHBIC TpEJCIIbHBIC KapOOHOBBIC KHCIOTHL. MypaBbHHAs W YKCYCHas KHCJIOTBI: CTPOCHUE,
(hu3KMUecKre U XUMHUUCCKUE CBOWMCTBA (CBOMCTBA, OOIIUE JJI KJIacca KUCIIOT, peakius 3Tepu(UKAIINN), TOTydCHHE
u npuMeHeHne. CTeapuHOBasI M OJEWHOBAs KMCIOTHI KaK MPEICTAaBUTEIH BHICIINX KapOOHOBBIX KHCIOT. MBlIa Kak
COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHnble 3(OUpPbI KaK TPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['maponu3 cioxHbX 3¢upos. XKupsl. ['unponus
>kupoB. [IpuMeHneHune xupoB. buonoruueckas poJib AKHUPOB.

YrieBogsl: cocTaB, KiaccH(DHUKAIUs YrieBOJOB (MOHO-, TH- W TOJHCAaXapuusl). [r0Ko3a — mpocTedmmi
MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJCKYJbI, (DU3MYCCKHE M XUMHUYCCKHC CBOWCTBA (B3auMOJCHCTBHE C
runpokcunoM memu(ll), okucieHue amMMuadHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHOBICHHE, OpoXEHHUE
TIIIOKO3BI), HaXOXKJACHHE B TPUPOJE, NMPUMEHEHHe, Omomornueckas ponb. DortocmHTe3. PpyKTO3a Kak H30MEp
TJTFOKO3BI.

Kpaxman u nemiroio3a kak MpUpoAHbie momuMmepsl. CTpoeHHE Kpaxmalia W Ie/UTrojo3bl. dusnveckue U
XIMHYECKIE CBOWCTBA KpaxMaia (THAPOIN3, KaYeCTBEHHAs PEaKIHs C HOIOM).

OKCIIepUMEHTaNbHBIC METOABl W3y4YCHHs BEIISCTB M HX IIPEBpAIllcHUH: IPOBEICHHE, HAOIIOJCHUE U
OMHUCAHKUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPCHHE CIHUPTOB, KAYCCTBEHHBIC PEAKIMUA OIHOATOMHBIX CIIHPTOB
(oxucienne stanona okcuaoMm Menu(ll)), MHOroaTOMHBIX CIIHPTOB (B3aWMOIEHCTBHE TIIHMIEPHHA C THAPOKCHIOM
memu(ll)), ampaerunoB (OKHCICHHE aMMHAdHBIM pacTBopoM okcuzma cepebpa(l) u ruapokcumom meau(ll),
B3aUMO/ICHICTBUE KpaxMalia ¢ HOA0M), TPOBEJCHUE MTPAKTHYECKOM paboThl: CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnele 3anaumn.

Brrunciienns o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJMYSCTBAa HCXOMHOTO BEIIECTBA FUTH
MPOAYKTa PEaKIMK MO HU3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO M3 MCXOMIHBIX BEUICCTB WM MPOIYKTOB
peaxium).

A3zoTcoaeprkarye OpraHnIecKue COCTNHCHNUS.

AMUHOKHCIIOTHI Kak aM(OTepHbIC OpraHW4eckue coequHeHus. Du3mdeckre W XUMHUYECKHE CBOWCTBA
AMHUHOKHUCIIOT (Ha mpuMepe TniuHa). Bruojgorndeckoe 3HauCHHE aMHUHOKHUCIIOT. [lenTH b,

Besku Kak MPUPOIHBIC BEICOKOMOJIEKYJISIPHBIC coequHeHus. [lepBuYHasi, BTOPUYHAs U TPETHYHASI CTPYKTypa
OenmkoB. XMMHYECKHE CBOCTBA OEIKOB: THAPOIN3, ICHATYPAIis, Ka9YeCTBEHHBIC PEaKINy Ha OCIKH.

DKCIIEpUMEHTAIBHBIC METOJBl H3Y4YCHHS BEINECTB M HX NPEBPAlICHUN: HAONIOICHHE W OIHCAHUC
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIlKs OCJIKOB P HATPEBAHUH, IBETHBIC PEAKIMK OCIIKOB.

BbicokoMoIeKyISIpHBIE COeTHHEHUS

OCHOBHBIC TIOHATHS XUMHH BEICOKOMOJICKYJSIPHBIX COCIUHEHUI: MOHOMED, TIOHMED, CTPYKTYPHOE 3BEHO,
CTCNEHb MOJHUMEPH3AINN, CPEIAHSS MOJICKYJsipHas macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIIITHEHUH — IMOIMMEPU3AITHS U TIOJTHKOH/ICHCAIIHS.

OKCIIepUMEHTANIbHBIE METOABI W3y4YCHHS BEIIECTB M WX IPEBpAIleHHU: O3HAKOMIICHHE C o0pa3namu
MPUPOHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBSA3H.

Peanm3anus MeXNIpeIMETHBIX CBSI3¢i IPH M3YYECHUHM OpTaHUYECKoW XuMuu B 10 Kimacce OCYIIeCTBIIICTCS
Yyepe3 UCMOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSITHN, TAK U MOHSATHM, SBISIOIIAXCS CUCTEMHBIMU IS
OTJCIIBLHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecCTBEHHO-HAYYHBIC IOHATHS: SBJICHHC, HAY4YHBIH (DaKT, TUNOTE3a, 3aKOH, TEOPHs, aHAJu3,
CUHTE3, KITaCCU(PHKAIHS, TIEPUOIMIHOCTh, HAOIOACHUE, N3MEPEHHUE, IKCIICPUMEHT, MOJICTTHPOBaHUE.

Odu3mKa: MaTepHsi, SHEPTHsL, Macca, aTOM, JJICKTPOH, MOJIEKYJIa, JHEPTETHUCCKUI YPOBEHbB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PH3MUCCKUE BETHYUHEI H SAUHUIIBI HX H3MEPCHHS.

Buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3, OHMOJOTHYCCKU
aKTHUBHEIE BellecTBa (OeKH, YIIIeBObI, JKUPBI, DEPMEHTHI).

T'eorpadust: MUHEpaIIbl, TOPHBIC TIOPOIBI, ITOJE3HBIE HCKOIIAEMbIE, TOIUTHBO, PECYPCHI.

TeXHONOTHS: MUIIEBIC MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MMUTAHU, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC U
KOCMETHYECKHUE MPEIapaThbl, MaTePHaIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJOKOH.

11 KIIACC

OBIIAA U HEOP'TAHUYECKAA XUMMUA



Teopernyeckne 0CHOBbI XMMHUH

XuMu4eckuil aneMeHT. AToM. Slnpo aroma, W30TOIBI. DJEKTPOHHAsE 000JI0YKa. DHEPreTHIeCcKHe YPOBHH,
MOypOBHH. ATOMHEIE OpOHTaH, S-, P-, 0- amemMeHTsI. OCOGEHHOCTH pacrpeeSICHHs SIEKTPOHOB 0 OpOHUTAISIM B
aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOAOB. DINEKTPOHHASI KOH(UTYpAIHs aTOMOB.

Ilepuonnueckuit 3axoH u Ilepuogmueckas cucreMa xumuueckux sneMmeHToB J[. . Menneneesa. Casi3b
MepUuoaUuIecKoro 3akoHa U Ilepuoguueckoil cucteMsl XUMUYeCKUX dnneMeHToB J[. Y. MeHeneeBa ¢ coBpeMeHHOU
TEOpHEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOHCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMBIX MMH
MPOCTHIX U CIO0XKHBIX BEIECTB [0 IPyMNIaM U NepuojaM. 3HaueHUe NepUOANIECKOr0o 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMU4ecKas cBA3b. BUIbI XMMHUYECKOH CBSI3U (KOBaJICHTHAs! HETIOJIIpHAs U MOJIspHas,
WOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHMS KOBAJICHTHOH XMMHWYECKOH CBsi3W (OOMEHHBIA M JTOHOPHO-
aknenTopHeid). Bomoponmnas cBs3p. BaneHTHOCTB. DnekTpooTpumarenbHOCT. CTeneHb OKHUCIeHHA. VOHEI:
KaTHUOHBI U aHUOHBI.

BemecTBa MONEKYIAPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. HITBI
KPHCTaNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUINIECKOM PEIETKH.

IlonaTue o mucnepcHbBIX cucTeMax. McTHHHBIE M KOJUIOMAHBIE pacTBOpHL. MaccoBast 10Js BellecTBa B
pacTBope.

Knaccudukanus HeopraHmdecknx coeluHEHMH. HoMeHkIaTypa HEOpraHW4ecKHX BEIIeCTB. | eHeTHdYecKas
CBSI3b HEOPraHMYECKHUX BEIIECTB, MPUHAIJIEKAIIUX K PA3IUNYHBIM KIaccaM.

Xumnueckas peakius. Kiaccupukanus XMMHUUECKHX peakiuii B HEOPraHUUECKOH U OpraHMYeCKOi XUMHU.
3aKOH COXpaHEHUs MacChl BEILECTB, 3aKOH COXPAHEHHsI K MPEBPAILEHNs YHEPTUU IPH XUMHYECKHX pEaKIHsIX.

CKkopoCTh peakiuu, €€ 3aBHCHMOCTh OT pa3IndHBIX (akTopoB. OOpaTHMble peaknuu. XHUMHYECKOE
paBHOBecue. PaKTOPBI, BIUAIOLINE Ha COCTOsIHUE XUMUuYecKoro pasHosecus. [Ipunnun JlelllaTense.

Onektponutuyueckas auccounanys. CuiibHble U ci1adble 31eKTponuThl. Cpeia BOAHBIX PaCTBOPOB BELIECCTB:
KHCNasd, HeWTpaabHas, MEN0YHas.

OKHUCITUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKcnepuMeHTaNbHBIE METOJIbl HM3YYEHHsS BEIIECTB M MX [PEBpAIlCHHH: JEMOHCTpanus TaOIuIl
«Ilepuonndeckas cuctema xumudeckux snemeHToB JI. M. MeHnpeneeBa», u3ydeHne MojeNedl KpPUCTALLTMUECKUX
penérok, HaONIONEHWE W OIKMCAHHWE JIEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OIBITOB (pa3lioKEHHE IEepOKCHIa
BOJIOPOJIa B IPUCYTCTBUM KaTaJIH3aTOpPa, OMPEACICHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIHLHOIO
MHJIMKAaTOpa, Peaklnyd HOHHOTO 0OMEHa), IPOBEAEHHE NPAKTHIECKON paboThl «BimsHUE pa3nnyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOW PEAKIIUN».

Pacuérhble 3agaun.

Pacuérel 10 ypaBHEHHSM XMMHYECKHUX PEaKLMi, B TOM 4YMCIE TEPMOXUMUYECKUE PaCUETbl, Pacué€rel C
UCIIOJIb30BAHUEM MOHATHS «MaccoBasi OIS BELIECTBAY.

Heoprannyeckast xXumust

Hemerannel. Ilonoxenune nemeraiioB B Ilepuoamdeckoit cucreme xumudeckux osnemeHtoB J[. U.
MenzeneeBa 1 0cCOOCHHOCTH CTPOSHMSI aTOMOB. PHU3UYEeCKne CBOHCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAIUIOB (Ha
npuMepe KUCIIoposia, cepkl, hocdopa u yrieposa).

XUMHYECKUE CBOICTBA BAXKHEHIINX HEMETAIUIOB (TaJIOTEHOB, Cephbl, a30Ta, (ocdopa, yriepoaa 1 KpeMHHUs)
Y UX COEIMHEHUH (OKCHIOB, KHCIOPOCOAEPKAIIMX KHUCIIOT, BOJOPOHBIX COSANHEHNH).

[IpyMeHeHMe BaXKHENIINX HEMETAIOB U MX COEAUHEHHH.

Merannst. Ilonoxenne metamioB B [lepuonnueckoi cucreme xumuueckux snemeHTos Jl. M. Menpeneena.
OCc0OEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JO04YeK aToMOB MeTauioB. OOmme Qu3nvyeckue CBOWCTBA METAJLIOB.
CriaBbl METAJUIOB. DJIEKTPOXUMUUYECKUH sl HAPSKEHUM METalIOB.

XUMUYECKUE CBOWCTBA BKHEUIINX METAJUIOB (HATPHIA, KA, KaJbIMi, MATHAHN, AIFOMUHUHA, [IUHK, XPOM,
KeJle30, MeJIb) U X COCTUHEHHI.

O01mue crocoObl mory4eHus MeTauioB. [IppuMeHeHne MeTaioB B OBITY M TEXHHKE.

OKCIepUMEHTANIbHbIE METOJbl U3YyUEHHsI BELIECTB U UX NPEBPALCHUN: U3yueHHe KOJIEKIUH «MeTambsl 1
CIUIaBBI», O00pa3loB HEMETAIOB, pEUICHWE OSKCIEPHUMEHTANbHBIX 3agad, HaONIo/leHHe W  OIHCAaHHe
JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCHIA AJIOMHHHUS C PACTBOPAMH KHCIIOT H
IIeNI0YeH, KaYeCTBCHHBIE PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérhble 3agaun.



PacuéTter Macchl BemiecTBa WM 00bEMA Ta30B MO0 W3BECTHOMY KOJHMYECTBY BENIECTBA, Macce WM 00BEMY
OTHOTO W3 YYacCTBYIOIINX B PEAKIMH BEIIECTB, PAacYEThl Macchl (00BEMa, KOJNMYECTBA BEIIECTBA) MPOIYKTOB
peaxIMu, ecI OJJHO U3 BEIECTB UMEET IPUMECH.

XuMus M KU3Hb

Pomp xmMum B oOecredeHHH SKOJOTHYECKOW, IHEPreTHUSCKOW W MHIIEBOH OE30MacHOCTH, Pa3BUTHHU
MeIUUUHEL. [IoHATHE 0 HAYYHBIX METOAAX NO3HAHMSI BELLIECTB U XUMUYECKUX PEAKLIUI.

[pencraBnenuns 00 OOMMX HAYYHBIX IPUHIMIAX TPOMBIIUICHHOTO TIOJIyYeHHUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BELIECTB U MATE€pPUAIOB: BAXKHEUMILIUE CTPOUTENBHBIE MaTepHalibl, KOHCTPYKIMOHHBIE
MaTepuaibl, KpacKd, CTEKJIO, KEpaMUKa, MaTepuajbl IS JJIEKTPOHHMKH, HAaHOMAaTepUaibl, OpPraHUYECKUE U
MHHEpaJIbHBIE yI0OpEHHSI.

XuMHs U 37I0pOBbE YeJIOBEKA: TPaBHila UCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB, NpaBuia 0€30MacHOro
WCIIONE30BaHUS MIPETIapaToB OBITOBOI XMMHH B IIOBCETHEBHON JKU3HU.

Me:xnpeaMeTHbIe CBA3U.

Peanuzanust MeXnpenMeTHBIX CBA3eH NpU H3y4eHWHM OOIIed M HeopraHudeckod xumuu B 11 kiacce
OCYILIECTBIIICTCS Yepe3 UCIOIh30BAHNE KaK OOIMINX €CTeCTBEHHO-HAYYHBIX IMOHSTUH, TaK W THOHSATHH, SBISIOIIHXCS
CUCTEMHBIMU AJIS1 OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01e eCTeCTBCHHO-HAYYHBIC IIOHATHS: HAy4yHBIH (DakT, THIIOTE3a, 3aKOH, TCOPHs, AaHaIW3, CHHTES3,
KIaccu(uKaIs, NepuoINIHOCTh, HAOMOICHNE, SKCIICPUMEHT, MOACTHPOBAHNE, H3MEPEHHE, SBICHHUE.

®uznka: mMatepusi, SHEPrus, mMacca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAIUOAKTUBHOCTD,
MOJIEKyJla, YHEPreTHYECKH YpPOBEHb, BELIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHE BeIlecTBAa, (hU3MUEcKHe
BCJIMYMHBI U CIUHUIIBI X U3MEPCHU, CKOPOCTD.

Buomorus: kimeTka, opraHusM, SKOCHCTeMa, OMocdepa, MaKpo- W MHKPOIJIEMEHTHI, BUTAMHHBI, OOMEH
BEIIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpabl, FOPHBIE TOPO/IbI, MOJIE3HbIE HCKOMIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi MPOMBIILIJIEHHOCTb, METAJULYPrusi, IPOU3BOACTBO CTPOUTEIBHBIX MAaTEPHUAJIOB,
CEIIbCKOXO3SICTBEHHOE TPOM3BOJICTBO, MHIIEBas IPOMBIIUICHHOCTh, (apMameBTUIeCKas IMPOMBIIUICHHOCTD,
MPOM3BOJCTBO KOCMETHYECKHUX IPEernapaTroB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpUaJIOB, 3JIEKTPOHHAs
MMPOMBINIJIEHHOCTH, HAHOTCXHOJIOT'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHS OOYYaIOIIMMMCS MPOTPAMM CPEIHETO
obmero oOpazoBaHHs (JIMYHOCTHBIM, METAlpEAMETHBIM H IMPEeIMETHBIM). HaydHo-MeToamdecKol OCHOBOHM is
pa3paboTKH IJTAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOTpaMM CPEIHEro 00mero o0pa3oBaHUs SBISACTCS CHCTEMHO-
JIeATEeIIbHOCTHBIN TIOJIXOI.

B cooTBETCTBUU C CHUCTEMHO-ESATEILHOCTHBIM MOAXOIOM B CTPYKTYPE JMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS
npeaMera « XUMHS» Ha YPOBHE CPEIHETo 00IIero oOpa3oBaHuUs BBIACIICHEI CICTYIONINE COCTABIISIIONINE !

OCO3HAaHHE OO0YYarOIIMMHUCA POCCHMCKON TPa)KTAHCKOW HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITENILHOCTH U CaMOOIIPEIEICHHUIO;

HaJIM4Me MOTHBALUU K O0YICHUIO;

[[eNICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEKICHHH JIHYHOCTH Ha OCHOBE KIFOUEBHIX ILIEHHOCTEH M
HUCTOPUYCCKUX TPATUIMN 0a30BOM HAYKU XUMUH;

TOTOBHOCTb W CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBAaTHCSI B CBOCH MAEATEIHFHOCTH IICHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIIHMH IIETIOCTHON CHCTEME XUMHUIECKOTO 00pa30BaHus;

HAJIMYKC MPABOCO3HAHUS IKOJOTHMYCCKON KYJIBTYPBl M CIIOCOOHOCTH CTaBHUTh LM M CTPOUTH JKA3HCHHBIC
TJIaHBI.

JImgHOCTHBIE pe3yNbTaThl OCBOCHUS TpeAMeTa «XHUMIs» JOCTHTAIOTCSI B CIOHHCTBE Y4YeOHOH U
BOCIIUTATENLHON JIEATENHHOCTH B COOTBETCTBUM C TYMaHHUCTHYECKUMH, COIMOKYJIBTYPHBIMH, JYXOBHO-
HPaBCTBCHHBIMHM IEHHOCTSIMH U HJCAJAMH POCCHUHCKOTO TPaKTAHCKOrO OOIECTBA, MPUHATHIMH B OOIIECTBE
HOpMAaMH ¥ TpPaBWIAMH [OBEINCHHSA, CIHOCOOCTBYIOIIMMH TIPOIECCaM CaMOIIO3HAHHSA, CaMOPa3BUTHSA U
HPaBCTBEHHOTO CTAHOBJICHUS JINYHOCTU O0YJIAFOIITUXCSI.

JIMdHOCTHBIE pE3yNbTaThl OCBOEHHUS TMpeaMera «XUMUS» OTpakaloT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEILHON U MIPAKTUUECKON JESATENILHOCTH 00YJaIONINXCS M0 PeaIU3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH,
B TOM YHCJIE€ B YaCTH:

1) rpa:ka1aHcKOro BOCIMTAHUS

OCO3HAHHS OOYYAIOIIUMHUCS CBOMX KOHCTHUTYI[HOHHBIX IPAaB M OOSM3aHHOCTEH, YBaXKCHUS K 3aKOHY H
TIPaBOTIOPSIKY;

MPEJCTABICHUS O COMUATBHBIX HOPMaX ¥ MPAaBHIIaX MEIIIMIHOCTHBIX OTHOIICHHUN B KOJUICKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENHHOCTH MPHU CO3JaHUHM Y4EOHBIX MPOEKTOB, PEIICHUU
Y4eOHBIX U IM03HABATEIBHBIX 33124, BEIIOJIHCHHH XUMHUYECKUX YKCIICPUMEHTOB;

CHOCOOHOCTH TOHMMATh M NPHUHAMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apryMEHTHI IPYTHUX TPU aHaIU3e
Pa3IUYHBIX BUJOB YU€OHOU EATENbHOCTH,

2) NaTPUOTHYECKOTr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOLIEHUS K UCTOPUUECKOMY U HAYYHOMY HacJIeIUI0 OT€YECTBEHHON XUMUU;

YBaXXEHMsI K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPHH W TPAKTUYECKOTO MPUMEHEHHS] XUMHUH, OCO3HAHUS
TOTO, YTO JOCTH)KCHHS HAyKH €CTh PE3YJIbTaT JUIUTENbHBIX HAOIIOJCHHMA, KPOMOTIMBBIX JKCIEPHUMEHTATbHBIX
MTOMCKOB, ITOCTOSIHHOT'O TPYyJ1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEILHBIX MOTHBOB B MOJMYYCHHU M MOCJCIYIONIEM aHAN3¢ HHYOPMAIMH O TEPEIOBBIX
JIOCTUKEHUSAX COBPEMEHHOM OT€UECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHHUS;

CIOCOOHOCTH OIICHMBATh CHUTYaIlMH, CBSI3aHHBIE C XMMHYECKUMHU SIBJICHUSMHU, W MPUHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MMOBEACHHE M TOCTYNKH CBOUX TOBapHILEd € MO3ULUNA HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHHUE TIOCIIEICTBHIA ATHUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

MOHUMAaHUs UEHHOCTEH 3J0poBOro W 0Oe3omacHOro o0pas3a JKH3HH, HEOOXOJUMOCTH OTBETCTBEHHOI'O
OTHOIICHHS K COOCTBEHHOMY (PH3HYCCKOMY U IICHXHYECKOMY 3I0POBBIO;



cobmoaeHysI TpaBmII 6€30MacHOTO 00paIeHus ¢ BENIECTBAMH B OBITY, MIOBCEAHEBHON KU3HHU U B TPYIOBOKH
JESITEBHOCTH;

MOHMMAaHHMS [IEHHOCTH MPaBWJI MHAMBUAYaJIbHOTO M KOJUIEKTHBHOI'O O€30I1aCHOTO TOBEJCHUS B CUTYalUsX,
YTPOXKAIOUIUX 3OPOBBIO U KU3HU JIIOACH;

OCO3HaHHS MOCJICACTBHUH ¥ HEMPHATHS BPEIHBIX NPHUBBIUCK (YNOTPEOJICHNUS alKOTrons, HapKOTHKOB,
KypeHHs);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  y4eOHO-HCCIEHOBATENBCKON AEATEIBHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHHU MPaKTHYECKUX 33a]ay COLMAIbHON HaIllpaBIeHHOCTH (B paMKax
CBOETO KJacca, HIKOJIbI);

MHTEpeca K MPaKTHIECKOMY H3yUIeHHUIO Ipodeccuii pa3muyHOro poja, B TOM YHCIEe Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HaHUH 110 XUMUH;

YBa)KEHUS K TPYAY, TIOASIM Tpyla U pe3yibTaTaM TPYAOBOU AEATENbHOCTY;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHIYalbHOM TpaeKTOpuH oOpa3oBaHMs, Oymymiel mpodeccnu u
peanu3any COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XHMUH,
MHTEPECOB M OTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

9KOJIOTMYECKH L[EJIECO00Pa3HOTO OTHOIICHHS K IPHPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHMS )KU3HU Ha 3eMIIe;

IIOHNMaHHUA FJ'IO6aJ'ILHOFO XapaKkTepa 3KOJOTHYCCKUX HpO6J’IeM, BJIMSIHUA 3KOHOMHUYECKHUX IMPOLECCOB Ha
COCTOSIHUE IPUPOJHOMN U COLUATILHOM CpeJibl;

OCO3HaHHS HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHUH XUMHHU IS PEIICHHS BOIPOCOB PALMOHAIBHOTO
MIPUPOAOIOIb30BAHUS;

AKTUBHOTO HENpUATUS JEUCTBUM, MPUHOCAIIUX BpEJ OKpYXKarlollel MpUPOJHON cpeae, YMEHus
MPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJOTHIECKUE MOCIEACTBHSA NPEANPHHNMAEMBIX ICHCTBUH M NPEIOTBpAIaTh
UX;

HaJInyusg PpasBUTOIO JSKOJOTHYCCKOTO MBINUICHUS, 9KOJOTHYECKOM KYJbTYpbI, OIIbITa JCATCIbHOCTHU
9KOJOTHYECKOMN HalnpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHLCA HWMHU B HOSHaBaTeHBHOﬁ, KOMMyHHKaTHBHOﬁ u
COIIMAIBHON TPAaKTHKE, CIIOCOOHOCTH ¥ yMEHHS aKTHBHO IPOTHBOCTOSITH HIEOJIOTHH XeMohoouy;

7) IEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U
00IIECTBEHHON TIPaKTHKY;

MOHVMAaHHMS CIeNU(PHUKN XUMHUHX KaK HayKH, OCO3HaHHS e€ poiy B (POPMHUPOBAHNH PAllMOHAIIBHOTO HAYYHOTO
MBIIIJICHUA, CO3AaHUN TEJOCTHOTO IMPEACTABIICHUA 00 OKpYXKaromeM MHUPE Kak 0 €AMHCTBE MPHUPOJLI U YEJIOBCKA, B
MIO3HaHMH MTPUPOIHBIX 32aKOHOMEPHOCTEH 1 PEIICHNH MTPoOIIeM COXpaHEH!sI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUH JJIsI COBPEMEHHOHM IMBMIIM3AIMU: B €€ T'yMaHHCTHYECKOM
HaNpaBIEHHOCTH M BAaXXHOW POJM B CO3JaHMM HOBOH 0a3bl MaTepHalIbHON KyJIbTYpPbI, PEIIEHHUH TJI00ATBHBIX
mpobjeM YCTOWYHMBOTO pPAa3BUTHSA UEJIOBEUYECTBA — CHIPHEBOM, IHEPTeTHUECKOW, IHUIINEBOIl M HSKOJIOTHYECKOH
6e30macHOCTH, B Pa3BUTUU MEAWIMHBI, 00ECIICUEHUN YCIIOBHH YCIICIIHOTO TpyJa W SKOJOTMYecKH KoM(opTHOH
JKU3HH KQXKI0TO YIeHa 00IIecTBa;

eCTCCTBeHHO-HaquOﬁ TPaMOTHOCTU: TIOHMMaHHUA CYHOIHOCTH MECTOJOB IIO3HAHUA, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydyacMble 3HAHMS Ul aHAIM3a M OOBSICHEHMS SIBICHUH
OKPYKAIOIIEro MUPa M MPOUCXOAAIINX B HEM W3MEHEHHH, yMEHHS JIeaTh 0OOCHOBAHHBIE 3aKJIIOUCHHSI HA OCHOBE
Hay4YHBIX (baKTOB 1 UMCIOIUXCA JAaHHBIX C ICJIbIO MOJIYYECHUS JOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEJIPHO HCIIONb30BaTh XUMHYECKHAE 3HAHMS IS PElIeHHWs NpoOjieM B peasbHBIX
JKU3HEHHBIX CUTYyallUsX;

MHTEpeca K IO3HAHUIO U UCCIIEI0BATEIbCKOMN 1eATEIFHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO M CaMOOOPA30BAHMUIO, K AKTUBHOMY IOITY9IEHHUIO
HOBBIX 3HAHWH 110 XMMHUH B COOTBETCTBUH C )KU3HEHHBIMH IOTPEOHOCTSIMY;

HHTEpeca K 0COOGHHOCTSIM TPyIa B pa3IMYHBIX cepax MpoheCcCHOHATBHOM e TeTFHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MCTaHpC,Z[MCTHLIe pe3yjIbTaTbl OCBOCHUA y‘l€6HOFO npeamera «XUMus» Ha YpPOBHE CpCAHErO O6III€F0
06pa30BaHI/I$I BKJIKOYAIOT:



3HaUYMMBbIEC )11 (OPMHUPOBAHUS MHUPOBO33PEHHS OOYYAIOIIMXCS MEXIAUCIHUILTUHAPHBIE (MEXIPEIMETHBIC)
oOIIeHayYHbIE TTOHATHS, OTPaXKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENU(UKY METOIOB TO3HAHMUS,
UCIIOJNIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPTHs, SBJICHUE, IPOLECC, CHCTeMa, Hay4YHbIH
(daxkT, NpUHLIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIIeI0OBaHNe, HaONI0AEeHNe, HW3MEpEHUE,
SKCIIEPUMEHT U IpyTHE);

VHHBEpCaJbHbIle  ydeOHBIE  HeicTBUS  (TO3HABaTelIbHBIE, KOMMYHHKATHBHBIC,  PETYISTHBHEIC),
obecrnieunBaronre GopMUpoBaHUEe (YHKIMOHAIFHON IPaMOTHOCTH U COLIMAIILHOM KOMITETEHIIMN 00yYarolIXCs;

CHOCOOHOCTh 00YYArOIMUXCS MCIIONB30BaTh OCBOCHHBIE MEXIUCIUILIHAPHBIC, MEPOBO33PEHY €CKIE 3HAHUS
1 YHUBEpCaJIbHBIE YIeOHBIC IeHCTBHS B TIO3HABATEIHLHON M CONMAIBHON MPaKTHKE.

MeTtanpeqMeTHbIC PE3yIbTaThl OTPAXKAIOT OBJIAJCHUC YHUBCPCAIBHBIMU YYCOHBIMU IM03HABATCIBHBIMU,
KOMMYHHUKATHBHBIMU U PETYJIATHBHBIMH JICHCTBUSMH.

OBJ1aieHNe YHUBEPCAJBHBIMH Y4eOHBIMH IMO3HABATEIbHBIMH e CTBUAMU:

1) 6a3oBble JJOrHYecKHE eHCTBUS:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEeNeNIATh LENU ACATENBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHH UX TOCTHIKEHHUS, COOTHOCUTH PE3YIILTaThI
JIESTETHHOCTH C ITIOCTABJICHHBIMU IICTISIML

HCIIO0JIb30BaTh IPU OCBOCHUHU 3HAHUH HpI/IéMbI JIOTUYCCKOT'O MBIINIJICHUSA — BBIACIIATE XapaKTCPHBIC IPHU3HAKU
MOHATHA W YyCTAaHABIMBAaTh HMX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIINEC MOHATHS IS OOBSCHEHUS
OTJENBHBIX (DAKTOB W SIBICHUH;

BI)I6I/IpaTI) OCHOBaHUA U KPUTCPUU JIA KJ'IaCCI/I(I)I/IKaHI/II/I BCIIIECCTB U XUMHWYCCKUX peaKHHﬁ;

YCTaHaBJIUBATh NPUINHHO-CJICICTBCHHBIC CBA3U MEKAY N3YyYaCMbIMU SIBJICHUSAMMU,

CTPOWTH JIOTHUECKHE pacCy)KACHHS (MHIYKTHBHBIC, JNEAYKTUBHBIC, IO AaHAJOTHWH), BBIABIATH
3aKOHOMEPHOCTHU U MMPOTUBOPEYUA B paCCMaTPUBACMbIX ABJICHUAX, (I)OpMyJ'II/IpOBaTI: BBIBO/JIBI U 3aKJIFOUYCHUSA,

MNpUMCHATL B IPOLUECCC TIO3HAHUA, HCIOJb3YyEMbIE B XWMHUHU CHUMBOJHNYCCKUC (3HaKOBI)Ie) MOICINU,
mpeoOpa3oBEIBATE MOJENBHBIC MPEACTABICHUA — XMMHUYECKAH 3HAK (CHMBOJ) DJIEMEHTa, XHUMHUYEcKas (opmyna,
ypaBHCHHE XMMHUYECKOH peakIy — MPHU PEIICHUHN YIeOHBIX MO3HABATEIHFHBIX U MPAKTHYCCKUX 3a/1a4, IPUMEHATD
Ha3BaHHBIC MOJCJIBHBIC TIPCACTABJICHUA [JId BBIABJICHUSA XapaKTCPHBIX MPHU3HAKOB H3YYA€MbIX BCUICCTB U
XUMHUYECKUX PEaKIHil.

2) 6a30BbIe HCC/IE0BATEIBLCKUE AeHCTBHS:

BJIaJICTh OCHOBAMU MCTO/JIOB HAYYHOT'O NO3HAHUS BECUICCTB U XUMUYECKUX peaKHHﬁ;

(dbopMynupoBaTh LENHM M 3aaud  HCCJIEJOBAHUS, WCIIOJIB30BaTh IIOCTABJICHHBIE M CaMOCTOSTEIBHO
c(hopMynHpOBaHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA TO3HAHWS W OCHOBBI IS (POPMHPOBAHUS THIIOTE3BI IO
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYIKIICHHIA;

BJIaJICTh HAaBBIKAMU CaAMOCTOATCIILBHOTO IINIAHUPOBAHUA U TIPOBCACHUA YYCHUYCCKUX OKCIICPUMEHTOB,
COBEpPIIICHCTBOBATh YMEHHUS HAOIIOAATH 3a XOJOM IIPOIECcca, CaMOCTOSITENBHO IMPOTHO3MPOBATH €T0 PE3YINbTAT,
(hopMynrpoBaTs 000OIICHUS M BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YJIBTATOB HCCICHOBAHUS, COCTaBIATH
000CHOBaHHBIN OTYET O MPOJIEITAHHON padoTe;

nproOpeTaTh ONBIT YICHUIECKOH HCCIIeI0BATeIbCKOM M MPOEKTHON NEeSITeIbHOCTH, IPOSIBIATE CTIOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSITCIIFHOMY ITOMCKY METOAOB PEHICHUS MPaKTUYCSCKHUX 3a7ad, MPHUMEHCHHUIO Pa3THIHBIX
METOJIOB TIO3HAHUSL.

3) pabora ¢ undopmanmeii:

OPUCHTUPOBATHCS B PA3IHMYHBIX UCTOYHUKAX WHPOPMANUHU (HAYIHO-TIONYJSIpHAS JTUTEPATypa XUMHIECKOTO
COJIepXKaHus, CIIPaBOYHBIC TOcoOus, pecypcsl MHTepHeTa), aHAIM3HPOBATh HHOOPMAIMIO PA3IMYHBIX BHIOB U
(t)OpM MpEACTABJICHUA, KPUTUYCCKH OLICHUBATH eé JOCTOBECPHOCTh U HETIPOTUBOPECUYUBOCTD,

(hopMyIHpOBATh 3ampPOCHl M MPHMEHATh pa3IMYHBIC METONBI IPH IMOWCKE W OTOOpe WH(pOpPMAaIUH,
HEOOXOTUMOM JJIsI BEITIOTHEHUSI YUEOHBIX 3a/1a4 ONPEACIEHHOTO THIIA;

nproOpeTaTh OMBIT HCHOJB30BAHMSA HWH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH W Pa3sTUIHBIX
IIOUCKOBBIX CUCTEM,

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBHYIO (OpPMY MpPEACTaBICHUs WHGpOpMANUU (CXeMbI, TpaduKy,
JMarpaMMBbl, TaOJINIIBI, PUCYHKH U JPYTHE);

MCIIONIE30BaTh HAYYHBIH S3BIK B KaUeCTBE CPEJCTBA MpH paboTe ¢ XMMHUYECKOW MH(popManueil: MpUMEHSATh
MEXKIIpeIMETHBIC ((PH3MUYSCKIE U MaTEMAaTHICCKIE) 3HAKH U CUMBOJIEL, (hOpMYJIbI, a00OpeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIB30BaTh U Pe00Pa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OBJiaieHNe YHUBEPCAJIBLHBIMH KOMMYHHMKATHBHBIMH /I CTBUAIMM:



3aJaBaTh BOMPOCHI 110 CYLIECTBY 00CYKIaeMOH TEMBI B X0JI€ IUAJI0Ta H/NIN TUCKYCCHH, BEICKA3bIBATh UICH,
(hopMyIHpPOBATH CBOM NMPEIOKECHHUSI OTHOCUTENBHO BBITIOHEHHUS TIPEIIOKEHHOH 3aa4H;

BBICTYNaTh C IpE3eHTalMel pe3yabTaTOB II03HABATENLHON NESATEIbHOCTH, MOJYYCHHBIX CAMOCTOSTEIBHO
WIN COBMECTHO CO CBEPCTHHKAaMM NPHU BBITOJIHEHUH XHUMHUYECKOTO AKCIEPUMEHTa, NPAaKTUYECKOH paboThl IO
HCCIIEZIOBAHNIO CBOMCTB M3y4aeMbIX BELIECTB, PEAM3alMU y4eOHOrO MpOoeKTa M (HOPMyNMpOBATH BHIBOABI IO
pe3ysibTaTaM IPOBEAEHHBIX MCCICIOBAHMH ITyTEM COTJIACOBaHMS MO3MLIMK B XOAe OOCyXAeHHI H OOMEeHa
MHEHUSIMU.

OBgJjajeHne YHUBePCAJbHBIMH PeryIATHBHBIMM AeHCTBUAMU:

CaMOCTOATENHHO IUIAHUPOBATh U OCYIIECTBIIATH CBOO IIO3HABATEIBHYIO JESITEIbHOCTD, ONPEIEIss €€ enu u
3aJa4y, KOHTPOJIMPOBATh M 10 Mepe HEOOXOJUMMOCTH KOPPEKTHPOBATh IMpEeJiaracéMblii ajJrOPUTM JIEHCTBHHA HpU
BBITIOJTHEHUH YYEOHBIX M MCCIIEIOBATENILCKUX 3ajad, BbIOMpaTh Hanbosee 3(Q(PEKTHBHBINA CHOCOO WX pEIIeHHs C
y4€TOM MOTyYCHHS HOBBIX 3HAHUI O BEIIECTBAX M XUMHUECKHUX PEAKIIHAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH EATEIbHOCTH HAa OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHD» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUH O XMMHUUYECKOI COCTaBISIONIEH €CTECTBEHHO-HAayYHOI KapTUHBI MHUDA,
polMM XMMHM B TIO3HAHWM SIBICHUH TNpHUPOABI, B (OPMUPOBAHMHM MBIIMIICHUS W KyJIbTYphl JIMYHOCTH, €€
(YyHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOJMMOW JUIl peIleHHs MPaKTHYECKHX 33Ja4 ¥ DKOJOTHYECKH
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPHPOJHOIL cpezie;

BJIaJICHUE CHCTEMOW XUMHYECKNX 3HAHUH, KOTOPask BKJIIOYAET: OCHOBOIOJATAONINE TTOHATHS (XUMUIECKUH
3JIEMEHT, aTOM, 3JIEKTPOHHAs 00O0JI0YKa aTOMa, MOJICKYJa, BAJEHTHOCTb, JJICKTPOOTPHULATEIBHOCTD, XUMHUIECKas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJb, MOJISIpHAas Macca, MOJIPHBIH 00BEM,
YIJIEPOHBIN CKeneT, (PyHKIMOHATIbHAS TPYIIa, PaguKal, U30MEpHs, H30MEphl, TOMOJIOTHYECKUI s, TOMOJIOTH,
YTIA€BOAOPOABL, KHCIOPOA U  a30TCOJAEpXKAIUE COCAUHEHUS, MOHOMEp, IOIHMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHS); TEOPUHM M 3aKOHBI (TEOpHs CTPOCHHS OpraHMYecKHMX BemecTB A. M.
ByrnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK  XUMHU;
MUPOBO33PEHUYECKNE 3HAHUS, JIEXKAIIEe B OCHOBE NOHUMAaHHS IPUYUHHOCTH M CUCTEMHOCTH XUMHUUYECKUX SIBIICHU,
(akToNIOTHYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH W OE30IIaCHOM HCIIOJIb30BAHMH Ba)KHEHIINX
OpPraHUYECKHX BEIIECTB B OBITY U MPAKTHUECKON AEATEIBHOCTH YEIIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUI1 BBIABIATh XapaKTepHbIE NPU3HAKKA TOHATHH, YCTaHABIMBATH X B3aWMOCBSI3b,
UCITIOJIB30BaTh COOTBETCTBYIOIIME IMOHATHS NPU OMNHCAHMM COCTaBa, CTPOCHHUS M INPEBPAIICHUI OpPraHMYECKUX
COCIUHECHUM;

c(OPMHUPOBAHHOCT YMEHHUH HCIIOIBb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTABICHHS MOJIEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) (POPMYJI OpPraHMYECKHUX BEIIECTB U YPaBHEHUH XUMUYECKHX PEaKIHH,
W3TOTABIMBAaTh MOJENHM MOJEKYlT OpraHMYeCKHX BEIIeCTB IS WIUIIOCTPAlMM WX XHMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHI YCTAHABIMBATh NPUHAJIE)KHOCTh M3YUYCHHBIX OPTaHMYECKHX BELIECTB MO HX
COCTaBY U CTPOCHUIO K ONPEACIEHHOMY KIacCy/TPYIIe COeANHEHUH (YTI€BOLOPOIbI, KUCIOPOA U a30TCOACPIKaIIUe
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS), IaBaTh WM Ha3BaHUSA IO CHCTEMAaTHYECKOH HOMEHKIAType
(IUPAC), a Taxxe NpHBOIUTH TPUBHAIIbHBIC HA3BAHHS OTICIBHBIX OPraHMYECKHX BELICCTB (STHIJICH, NPOIMIICH,
alleTWICH, 3TWICHIIIMKONb, TIMHEPHH, (eHo, (GOopManbIeru], aleTalbAerui, MypaBbHHAS KHCIOTA, YKCycHas
KHUCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TII0K03a, (PPyKTO3a, KpaxMal, IeJUIiII03a, TIIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPENeNATh BHUABl XHUMHYECKOH CBSI3M B OPraHMYECKHX COEIMHEHHIX
(oavMHApHBIE M KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHHUSI NMPHUMEHSTH IOJIOKEHHUS TEOPUH CTPOCHUSI OpraHMYecKux BemecTB A. M.
BytnepoBa a1 00BsSCHEHNS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH COXPAHEHHUS MAacCHI
BEIIIECTB;

c(OpPMUPOBAHHOCTE YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHME, (H3MYECKHE W XMMHYECKHE CBOMCTBa
TUNWYHBIX TIPEICTABUTENEH PA3NIMYHBIX KJIACCOB OPraHMYECKWX BEUIECTB (METaH, 3TaH, JTWIEH, IPOIMIICH,
anerwieH, OyranueH-1,3, merunOyranuen-1,3, O€H30JI, METAaHOJN, 3TaHOJ, STHICHIJIHMKOJNb, TIULIEPHH, (eHou,



aleTanbJeTu/l, MypaBbHHAsI M YKCYCHAas KHCIOTBHI, TJIFOKO3a, Kpaxmal, IEJUTI0JIO33, aMHHOYKCYCHasl KHCIIOTa),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HHMH YPaBHEHHSMH COOTBETCTBYIOUIMX XHMHUYECKHX PEAKLIUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh MCTOYHUKH YIJIIEBOJOPOIHOTO CHIPbs (HE(Th, MPUPOIHBIH
ra3, yroib), CHOCOOBI MX MepepadOTKH U MPAaKTHIEeCKOe MPIMEHEHHE IIPOIYKTOB IepepadoTKy;

c(OpPMUPOBAHHOCTE YMEHHUII INPOBOAWTH BBIYHCICHUS II0 XMMHYECKHM YpaBHEHUSIM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WIJIM MPOAYKTAa PEaKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
HCXOZHBIX BEIIECTB MJIH MIPOTYKTOB PEAKIIHN);

c(OpPMUPOBAHHOCTE YMEHHUM BIIAAETh CHCTEMOHW 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOTO IIO3HAHUS,
UCIIOJIb3YEMBIX B XUMHH NPU U3YUYEHHH BEIIECCTB U XUMHUYECKUX SBJICHUH (HaOJII0AeHNEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJICTIMPOBAHUE), HCIONb30BaTh CHCTEMHBIE XHMHYECKHE 3HAHUS JUIS NPUHATUS PEIICHHH B KOHKPETHBIX
JKH3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH M UX IIPIMEHEHUEM;

c(OpPMUPOBAHHOCTE YMEHHMH COOJIIO/ATh MpaBHiIa IMOJB30BAHUS XUMHYECKOH MOCYNOH M J1ab0opaTOpHBIM
000opyIoBaHUEM, a TaKkXKe IpaBuia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSMH IO BBIMOJIHEHHIO
Ta00PaTOPHBIX XUMUUYECKHUX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHHUPOBAaTh M BBINONHATH XUMHYECKHI 3KCIICPUMEHT (TpeBpaleHUs
OpPTraHMYeCKUX BEIECTB IPHU HarpeBaHMH, IOJyYCHUE STHICHA U M3YYEHHE €ro CBOMCTB, KaueCTBEHHBIC PEaKIHH
OPTaHWYECKUX BEIIECTB, JCHATypalus OCJIKOB NPH HAarpeBaHHH, I[BETHBIC PEaKIHU OEIKOB) B COOTBETCTBHH C
NpaBWJIaMHd TEXHUKM OE€30IIaCHOCTH MpH OOpalleHWH C BEIIECTBAMH M JaOOPAaTOPHBIM 00OpPYIOBaHHEM,
MPE/ICTABIATH PE3yIbTaThl XHMHYECKOT0 IKCIIEPUMEHTa B (hOpME 3aIiCH YPaBHEHUI COOTBETCTBYIOIUX peakuuii 1
(hopMyTHUpOBaTH BBIBOJIBI HA OCHOBE 3THX PE3YJIHTAaTOB;

c(OpPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH AHAJIM3MPOBATH XUMHYECKYI0 HH(GOPMAIHIO, IMOJyYaeMylo M3
Pa3HBIX HCTOYHHUKOB (CpeAcTBa MaccoBoil nH(GopManuu, IHTepHET U ApyTuX);

c(OpMHUPOBAHHOCTh YMEHHUH COOJIIONATh NpaBUIa SKOJIOTMYECKH IIeIeCO00pa3’HOTO HOBEICHHUA B OBITY U
TPYIOBOH NESTENBHOCTH B IEISIX COXPAHEHHS CBOETO 3JI0POBBS M OKPYXKAIOIMIEH MPUPOIHOH Cpebl, 0OCO3HABATh
ONAaCHOCTh BO3JCHUCTBHS Ha JKMUBBIC OPraHW3MBl OINPEACIEHHBIX OPTraHWYECKHMX BEINECTB, MOHMMAsi CMBICT
noka3zatens [1/IK, nosicHaTh Ha npuMepax cnocoObl YMEHBIICHHS U PEJOTBPAILEHUS MX BPEAHOTO BO3JEHCTBHS Ha
OpraHHU3M 4YeJIOBEKa;

JUISL O0YYaIOIIUXCSI ¢ OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHUE ITPUMEHSTH 3HAHHUS 00 OCHOBHBIX
JIOCTYITHBIX METOJIaX TO3HAHUS BEIIECTB U XMMUUECKHX SIBJICHHIA;

JUIsL CHeNbIX U CIA0OBUIAIIMX OOYYaIOIUXCA: YMEHHE MCIOJIB30BaTh PENbe(HO-TOUSUHYIO CHCTEMY
o0o3Hauennit JI. Bpaiins g 3anucu XuMHIecKux GopMyd.

11 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHHuecKasi XUMHSD) OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHNUI: 0 XUMHYECKOH COCTABIISIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUDA,
poNIM XMMHH B TIO3HAHWM SIBICHUH TNpUPOABl, B (OPMUPOBAHMHM MBIIIICHUS W KYyJIbTYphl JIMYHOCTH, €€
(yHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOJMMOW JUIS pEIIeHHS MPAaKTHUECKHX 337a4y ¥ IKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M IIPHPOJHOM Cpezie;

BIaJ€HHE CHCTEMON XUMUUECKUX 3HAHUM, KOTOpask BKIIOUAET: OCHOBOIOJATAOMINE HOHATHS (XUMHUECKUIT
JJIEMEHT, aTOM, HM30TOH, S-, P-, O- 2JIeKTPOHHBIE OpOMTAIM AaTOMOB, HOH, MOJIEKYJa, MOJIb, MOJSIPHBIH OOBEM,
BaJIEHTHOCTD, JJIEKTPOOTPHULATEIFHOCTh, CTETEHb OKHUCICHUS, XUMHYecKas CBA3b (KOBaJECHTHAs, HWOHHas,
MeTaJUIn4ecKasi, BOJOPOJHAS), KPUCTAJUINYECKas PEMIETKA, THIBI XMMHWYECKUX PEeaKIfil, pacTBOpP, 3IEKTPOJIHTHL,
HEDJIEKTPOJUTHI, 3NEKTPOIUTUYECKAss AUCCOLUAINS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHYECKON
peaxuy, XMMHYeCKOe PaBHOBECHE);TEOPHH M 3aKOHBI (TEOPHUS NEKTPOIUTHIECKON TUCCOIUAIINHT, TIEPUOIIMIECKUI
3akoH JI. 1. MenneneeBa, 3aKOH COXpaHEHMs] MacChl BEIIECTB, 3aKOH COXPAHEHMS M IIPEBPALLECHUSI SHEPTUU IIPU
XMMHUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMUH, MUPOBO33PEHUYECKHE 3HAHUS, JeXKallue B
OCHOBE ITOHUMAaHUS IPUIMHHOCTH ¥ CUCTEMHOCTH XHMMHUYECKHX SIBJICHUH, (JaKTOJIOTMYECKHE CBEACHHS O CBOWCTBAX,
cocTaBe, IIOJNIy4eHHH ¥ O€30IacHOM HCIIOJIBF30BAaHUH BAXKHEHWIINX HEOPraHMYECKHX BEHIECTB B OBITY H
MPaKTUYECKOM JeSTEIbHOCTH YETI0BEKa;

c(OPMUPOBAHHOCTh YMEHHUH BBISBISITH XapaKTepHbIE PU3HAKK TOHATHH, YCTaHABIMBATh UX B3aUMOCBSI3b,
UCIIONIb30BaTh COOTBETCTBYIOIIHUE MOHATHS IIPHU ONUCAHUU HEOPTaHUYECKUX BEIIECTB M UX MIPEBPAILEHHH;

c(OpMUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XMMUYECKYIO CUMBOJIMKY AJISI COCTABICHUS ()OPMYIT BEILECTB U
YpaBHEHHH XUMHYECKUX peakuui, cucremarnueckyto HomeHkiarypy (IUPAC) wu TpuBnanbHble Ha3BaHUS



OTIEIbHBIX HEOPTraHWYECKHX BeIecTB (YrapHBIM ra3, YIVIEKHCIBIA Ta3, aMMHaK, TaméHas H3BECTh, HeTalI¢Has
W3BECTh, MUTHEBAS COJA, MUPUT U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHUIl ONpPENENIATh BAJICHTHOCTh M CTEICHb OKHCJICHUS XMMUYECKHX JJICMCHTOB B
COCJIMHCHUSIX PAa3JIMYHOTO COCTABa, BUJ XUMHYCCKON CBA3U (KOBAJICHTHAS, HOHHAS, METAJNTUYCCKas, BOJJOPOJIHAS) B
COCIMHEHUAX, THII KPUCTAJUIMIECKOH pEmETKH KOHKPETHOTO BeIIecTBa (aTOMHAs, MOIEKYJspHas, HOHHAsd,
MeTaJUTNIecKas), XapakTep Cpebl B BOAHBIX pACTBOPaX HEOPTaHMUECKUX COCIMHEHHI;

c(hOPMHUPOBAHHOCTh YMCHHI YCTaHABJIMBAThH MPUHAUICKHOCTh HEOPTAaHUUCCKUX BEIIECTB MO0 UX COCTaBy K
OTIpeIeIEHHOMY KJIACCY/TPYIIe COCTMHEHUH (IIPOCTHIE BEIIECTBA — METAJUIBI M HEMETAaIUIbl, OKCHIBI, OCHOBAaHUS,
KHCJIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh, YMEHHUH pacKphIBaTh CMBICA THepuoauueckoro 3akona JI. WM. MenzaeneeBa wu
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIBHYIO U IPOrHOCTUICCKYIO (DYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh MIEKTPOHHOE CTPOCHNE aTOMOB XUMHUYECKUX AJIEMEHTOB 1—4
neproioB [lepuoauueckoii cucreMbl Xumudeckux snementoB JI. . MeHnzeneesa, UCHONb3ys MOHATHS «S-, P-, d-
JJIEKTPOHHBIC OpPOHTANIN», «IHEPTCTHUCCKUEC YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MCHCHHUS CBOMCTB
XUMHYECKIX JJIEMCHTOB M WX COSAWHCHHWH MO IepuonaM W rpymnmaM [leprmonndeckoil CHCTEMBI XUMHYECKUX
snemeHnToB J1. 1. Menneneena;

c(hOPMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh (OMHUCHIBATE) OOIIHNE XUMHUCCKUE CBOHCTBA HEOPTAHUUCCKUX
BEIIECTB PA3UYHBIX KJIACCOB, IOATBEPXKAATh CYNICCTBOBAHHE T'CHETHYECKOW CBS3M MEKIY HEOPTraHMYCCKUMH
BEIIECTBAMH C TIOMOIIbIO YPaBHEHHH COOTBETCTBYIOIINX XUMHUUECKUX PEaKIni;

c(OPMUPOBAHHOCTh YMEHHUS KIACCH(DUIIMPOBATH XUMHYECKHE PEaKIUH 110 Pa3INnYHbIM IIPH3HAKaM (YHCITy U
COCTaBY pearvpyroliuX BeIIECTB, TEIJIOBOMY 3((EKTy peakiyu, U3MEHEHUIO CTENEeHEH OKHCIICHHS SJIEMEHTOB,
00paTUMOCTH peaKInH, YIACTHIO KaTaIH3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIATh YPABHEHUS! PEaKlMil Pa3IMuHBIX THIIOB, TOJHBIE U COKPAIIEHHbIC
YpaBHEHHS peaKIMii HOHHOTO OOMEHa, YUUTHIBasK YCIOBHS, IPH KOTOPBIX 3TH PEAKIUH UAYT 0 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUH IMPOBOIUTH PEAKIWH, MOATBEPKIAIOMIAE KaYSCTBEHHBIH COCTAB Pa3IIMIHBIX
HEOPTraHWMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HWOHBI, TNPUCYTCTBYIOIIHE B BOIHBIX pPacTBOpax
HEOPTaHMYECKUX BEIECTB;

c(OPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTb OKHCJIHMTEIIbHO-BOCCTAHOBHUTENILHBIX — pPeaKIni
MOCPENICTBOM COCTABIICHHS JIICKTPOHHOTO OallaHCa ITHX PEaKIIHA;

c(hOPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH peakiMud OT Pa3IHYHBIX
q)aKTOpOB; XapakTep CMEHICHUA XUMUYCCKOTO PAaBHOBECHA B 3aBUCUMOCTH OT BHCIIHETO BO3HeﬁCTBHﬂ (HpI/IHHI/IH
JlelllaTenbe);

c(OPMHUPOBAHHOCT ~yYMEHHH  XapaKTepU30BaTh XHMHUYECKHE TPOIECCH, JIeKANIFEe B  OCHOBE
MPOMBIIIJICHHOTO MOJYYCHUsT CEPHON KUCIIOThI, aMMHaKa, a TAK)Ke CPOPMHUPOBAHHOCTH MPEACTABICHHH 00 00IMX
HAYYHBIX IPUHIIAIAX U KOJIOTHICCKHUX MPOOIeMaX XUMHUIECKOTO IPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHHA TPOBOAUTH BBIYHCICHHS C WCIOJIH30BAHUEM TIOHATHA «MAaccoBas IO
BEHIICCTBA B PacCTBOPEC», 00BEMHBIX OTHOIIEHHI Ira3oB Ipyu XUMHUYCCKUX PCAKIUAX, MACChl BEHICCTBA WA 00BéMa
ra3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOUINX B PEaKI[MH BEIIECTB,
TEIUTOBOTO 3(PQeKTa peaknnd Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, MPEBPAIICHUS W COXPaHCHHS
SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHU COOIIONATh MpaBHiia IMOJIb30BAHUA XUMUYECKOW TOCYAOH U JTabopaTOpHBIM
000pyIOBaHUEM, a TaKXKe MPaBIJIa OOpAICHHsI C BEIIECTBAMHA B COOTBETCTBHU C MHCTPYKIMSMU TI0 BBITOJHEHUIO
1a00pATOPHBIX XUMHUYECKUX OIIBITOB,;

c(OPMHUPOBAHHOCT, YMEHHMH IIAHWPOBAaTh W BBINOJIHATE XHMHUYECKHI OKCHEPUMEHT (pas3iioskeHue
NepoKcujga BOAOPOJA B MPUCYTCTBUM KaTajau3aTopa, ONpEJCNIEHHE CpeAbl PAcTBOPOB BEIIECTB C IOMOILBIO
YVHHBEPCAJIHHOTO HHIUKATOPA, BIHSHUC Pa3IHMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYCCKOW pPEaKIUH, PEaKIHd
HOHHOTO 06MeHa, Ka4YC€CTBCHHBIC pPCAKIUM Ha cyan)aT-, Kap6OHaT- " XJIOPUJI-aHUOHBI, Ha KaTWUOH aMMOHMHA,
PEeHICHUE JKCICPUMCHTAJIBHBIX 3aJa4 10 TEMaM «MeTtaniael» u ((HeMeTaHI[I)I») B COOTBETCTBUHM C MpaBHIaMH
TEXHHKHA O€30IacHOCTH TpU OOpAaIleHWH C BEIIeCTBAMH H Ja0OpaTOpHBIM 00OpYJOBaHUEM, MPEICTABIATH
pe3ynabpTaTl XUMHYECKOTO JKCIHepUMEeHTa B (opMe 3amich ypaBHEHHH COOTBETCTBYIOIIMX pEakIui W
(hopMynHupoBaTh BEIBOABI HA OCHOBE 3TUX PE3YJILTATOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIU3UPOBATh XUMHUCCKYI HH()OpMAIHIO, TOIY4aeMYIO H3
pa3HBIX UCTOYHUKOB (CPEJCTBa MACCOBOW KOMMYHHKANNU, IHTEpHET U IPYTHX);

c(hopMHPOBAHHOCTh YMEHHH COOJIOATh MpaBUiIa DKOJOTHYECKH IEIeCO00Pa3HOTo MOBEACHUS B OBITY H
TPYAOBOW NEATENFHOCTH B IIETSIX COXPAHEHHUS CBOETO 3JA0POBBS M OKPYXKAIOWIEH MPUPOIHOI Cpedpl, 0CO3HABATH



OMAacCHOCTh BO3ACHCTBHA Ha JKMBBIE OPraHW3MBbI OMPENENEHHBIX BEIIECTB, MOHMMAas cmbici mokazarens [IJIK,
MOACHATh Ha TPUMEpax CIOCOObI yMEHBIICHHS M NPEIOTBPAIICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPTaHU3M
YeJI0BEKa;

JUTSL 00YYAIOIIUXCS C OTPAaHUYCHHBIMHE BO3MOXKHOCTSIMHE 3/I0POBBSI: YMCHHE MPUMCHSITh 3HAHUS 00 OCHOBHBIX
JIOCTYIIHBIX METOAAX MO3HAHMS BEILECTB U XUMUYECKUX SIBJICHUI;

UL CIIENBIX W CHa0OBHOAMHX OOYJAIOMMXCS: YMEHHE HWCIOJIB30BATh PEbe(HO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaiins 11 3anucu XuMUIecKux Gopmyit.
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M (pPOBHI
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o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
IIpenmer opraHn4YeCKO XUMUH.
11 Teopust cTpoeHUsT OpraHUYECKUX 6
coenunenuit A. M. byrneposa
Hroronopaszneny 6
Pa3znea 2.YrieBoaopoanbl
[IpenenbHbICYTIIEBOIOPOIBI —
2.1 e YHIEBONOPOA 6 1
AJIKaHbI
59 HenpenenbHbie yraeBogopoabl: 6 1
' AJIKEHBI, AJIKaJIMEHbI, aJTKUHbI
2.3 ApOoMaTH4eCKUEYTIIEBOAOPO/IbI 4
54 [IpupoaHbIe HCTOYHUKH 6 1
' YIII€BOIOPOOB U UX NepepadboTKa
Hroronopazneny 22
Pasznea 3.KucnopoacoaepskamueopranniecKkuecoe1uHeHust
3.1 Cnuptsl. @enon 6
Anpneruasl. Kap6oHOBBIE
3.2 JCTHABE Bab 12 1 2
KUCT0ThI. ClI0KHBIE 3PUPBI
3.3 VYriaeBoasl 7 1 1
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Ne
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n
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0
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bl

I[IpakTuyeckuepadoT
bl
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chl

Ilepuonuueckas
CHCTEMAa XUMHICCKUX
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OpPTaHUYECKUX
COEIMHEHU N

[Ipenmer
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(cucremarnueckas) u
TpUBHUAJIbHbIE
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BEILECTB

DneKTpOHHAs
pupoa
XAMHUYECKUX CBSI3CH
B OPTaHHMYECKUX
COCIUHCHUSAX

AJKaHBI: COCTaB U
CTpOCHHE,

T"omonornueckmit
PAI U U30MEPDI
aJIKaHOB

10

11

12

ITonyuenue,
CBOICTBa U
MIPUMEHEHHE AJIKAHOB

Pewenue 3anau Ha
HaxO0XJIeHHUE
MOJIEKYJISIPHOM
(hopmybt
ra3oo0pa3zHoOro
yIJIEBOOPO/IA
IuknoankaHsl
(umkomapaduHbI)

KonrponbHas padora
10 TEMaM

13

AJKEHBI: COCTaB U
CTpOEHHE, CBOICTBA

14

DTUJEH U IPOIUIICH
— mpocTenime
MPeACTaBUTETN
ankeHoB. [lonyuenue
¥ IPUMCHEHUE
ANKCHOB

15

IIpaxkTnueckas
pabota Ne 1.




«ITonyuyenue stunena
U U3Y4YEHHUE ero
CBOMCTBY

16

AnKaaueHsl.
Byraauen-1,3 u
MeTmioyTaaueH-1,3.
Ilonyuenue
CHUHTETHYECKOTO
Kay4dyKa M PE3UHBI

17

18

19

ALIETUIEHH €T0
TOMOJIOTH

O6o06maromuit ypok
0 TeMe
«HenpenensHble
YIIIEBOIOPOIBD)

Brruucnenus mo
YpaBHEHUIO
XHUMHYECKOM
peakiuu

20

Apensl: 6eH3011 1
TOIYOJ.
TOKCHUYHOCTBH apeHOB

21

22

Benzoi u ero
TOMOJIOTH

CaoiicTBa 6eH301a U
€ro roMoJIOroB

23

I'eHeTHueckas CBs3b
YTJIEBOAOPOJIOB,
MIPUHAJISKAITNX K
Pa3IMYHBIM KJIaccaMm

24

IIpupoansie
UCTOYHUKU
YTJIEBOJOPOMIOB:
IPUPOAHBIH ra3 u




MOITyTHBIC He(TSHBIC
rasbl, HepThb 1
IIPOIYKTHI €€
nepepadoTKu

25

26

IIpuponnsie
HUCTOYHHKHA
YTJIEBOJOPOIOB:
NPUPOJTHBIH Ta3 U
MOMYTHBIE He(TIHbIC
rasbl, HepTh U
IIPOJYKTHI €€
nepepaboTKu
Koxkcoxnmudeckoe
MPOU3BOJICTBO

27

PazButne
SHEPTeTHKU U
PoOIEMBI
WU3MEHEHHMS
CTPYKTYPEI
UCIIOJIb30BaHMs
YTIEBOAOPOAHOTO
CBIPbSI

28

29

Pemenne 3agau Ha
oTpeieIeHUe
MAacCCOBOH HIIH
00BEMHOM 101
BBIXO/1a TIPOTyKTa
peaKuu ot
TEOPETUIECKH
BO3MOIKHOT'O

O060011eHHE 110 TEME

30

KontponbHas padora
o pazzieny
«YTIneBogopoabD)




31

IIpenenvHble
OJTHOATOMHBIC
CIHUPTHI: METAHOJ U
9TaHOJ.
Bonopoanascasizb

32

ITonyuenue,
CBOWCTBA U
MpUMEHEHHE
OJIHOATOMHBIX
MpeebHBIX CIIUPTOB

33

MmuoroaromubIe
CIHPTHI:
STUJICHTINKOIIb U
TJIULIEPUH

34

DeHOM: CTpOEHUE
MOJIEKYJIB,
(uzngeckue u
XUMHUUYECKHE
CBOWCTBA,
MIPUMEHEHNE

35

36

CaoiicTBa (eHONA N
€ro MpUMeHEeHne

Anpaeruasr:
dhopmanbaerua u
areTanbIAeT U/,

37

CBoiicTBa 1
PUMEHEHHE
aJbJIETUIOB

38

AueroH —
Mpe/ICTaBUTENb
keToHOB. CTpoeHue
MOJIEKYJIBI.
IIpumenenue

39

OIHOOCHOBHBIE




HpEACIbHBIC
KapOOHOBBIE
KHCJIOTBL:
MypaBbUHAS U
yKCyCHast

40

Kpatkue cBenenus o
HeTIpe/IeTbHBIX
KapOOHOBBIX
KHCJIOTax

4

IIpakTuueckas
pabota Ne 2.
«CBoticTBa 1
CBOMCTBa
KapOOHOBBIX KHCJIOT»

42

IIpakTuueckas
pabota Ne 3.
«Pemenne
JKCIIEPUMEHTAIIBHBIX
3aja4 Ha
pacrio3HaBaHUe
OpraHuYeCcKuX
BEIIIECTB»

43

CrnoxHuble 3QUpPHI KaK
MIPOU3BOJHbBIE
KapOOHOBBIX KHCJIOT.
T'uaponus cnoxHbIX

3¢dupon

44

Kupsr: runponus,
HNPUMEHEHUE,
Guonornyeckas poyb
JKUPOB

45

MBbura kak conu
BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
neiicTBre




46

KontponsHas pabdora
0 TeMaM

47

YTneBonapl: COCTaB,
KIaccuuKarus.

48

Onurocaxapusl.
Caxapo3a, TJII0K03a,
¢dbpykro3sa.

49

Kpaxman

50

Llemnronoza

51

IIpakTuueckas
pabota Ne 4.
«Pemenne
9KCIIEPUMEHTAIBHBIX
3a/1a4 Ha MOJTyyeHHue
U pacrio3HaBaHHE
OpPraHUYECKUX
BEIIIECTB»

52

Konrponbnas pabora
10 TEME

53

54

AMUWHBL: METHJIAMUH
W aHUJINH

AMMHOKHUCIIOTHI KaK
amdoTepHbie
OpraHUYeCKHe
COCJMHECHUS, UX
OHOJIOrHYecKoe
3HaYCHUE.

55

TlenTuaer

56

benkn xax
MIPUPOJTHEIE
BBICOKOMOJICKYJISIPHBI
€ COCIMHCHUS

57

TTonsitre 00




a30TOCOACPKAIUX
TETCPOUKIINYCCKUX
COCANHCHUAX

58

Hyxneunossie
KHCJIOTHI

59

XuMHUs U 30pOBbE
yesoBeKa

60

OCHOBHBIE TTOHSATHUS
XUMHH
BBICOKOMOJICKYJISIPHBI
X COCIMHEHUU.
ITonumepsl

61

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYIISIPHEI
X COCAUHCHMI.
IInactmaccs,
KaydyKH, BOJIOKHA

62

63

64

CuHTeTHYCCKHUE
KayqyKu
CuHTeTHYECKHUE
BOJIOKHA
Oprannyeckas
XHAMUS, YEJIOBEK U
npupojia

65

IIpaxTuyeckas
pabora Ne5.
«Pacno3HaBanue
IUIacT™Mace u
BOJIOKOH»

66

Hrorosoe
000011IeHUE 110 KypCy

67

Hrorosas
KOHTpOJIbHAs paboTa




68

Pabora Haxg
omunbkamu. Utoru
roga

OBIIEE KOJIMYECTBO

YACOB I1O ITPOI'PAMME

68




11 KJIACC

Ne
n/
n

Temaypoka

KoanuecrBouaco

Bcer KonTpoabHbiepad

o OThbI

[pakTuyeckuepad
OTBI

Jdarauzyyen
ust

DJIeKTPOHHbIeNN(POBBHIEOOPA30BATEIBLHBIED
ecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
OeKTpoHHAs KOHPUT YA
aTOMOB

Ilepuoguueckuii 3aK0H U
Ilepuoguueckas cucrema
XUMHUUYECKUX 35eMeHToB [1. 1.
Memnneneesa, Ux CBs3b €
COBPEMEHHOM T€OpUEH CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOHCTB XUMHUYIECKUX JICMCHTOB
1 MIX COSIMHEHHUH TI0 TPYIIaM U
neproiaM. 3HaYCHHE
MIEPUOTNIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHUX
anemenToB .. Menpaeneena B
Pa3BUTHU HAYKHU

CTtpocHHe BEIIECTBA.
Xumudeckas CBs3b, €€ BUJIBL,
MeXaHU3MBI 00pa30BaHUS
KOBAJICHTHOH CBSI3H.
BonoponHascssizb

BaneHTHOCTSD.
DIEeKTPOOTPULIATENBHOCTD.
CreneHp okuclieHus. BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOESHHUSI

[TonsTHe 0 AUCTIEPCHBIX
cucreMax. McTuHHble U




KOJJIOWAHEIE PACTBOPHL.
MaccoBas J10J1s1 BelecTBa B
pacTtBope

Knaccudukamus u
HOMEHKJIATypa HEOPTaHUIECKUX
coenuHeHni. ['eneTnyeckas
CBSI3b HEOPTAaHMYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanms XumMuaeckux
peakuuii B HEOPraHUIECKOU U
OpraHM4eCKOM XUMHHU. 3aKOH
COXpaHEHMS MACCHI BELIECTB;
3aKOH COXPAaHCHHUS
IIpeBpallCHHs YHEPTUU IPU
XUMHYECKHUX PEaKIHIX

10

11

12

13

CxkopocTtb peakuuu. OOpaTHMbIe
peaknun. XuMHIeCKoe
paBHOBecHE

[IpaxTrueckas pabora Ne 1.
«BnusHue pazandyHbix GakTopoB
Ha CKOPOCTh XUMHUYECKON
peakiun»

DNEeKTPOIUTHIECKASI
nucconmarnus. ITousitue o
BOJIOpOIHOM TIoKazarene (PH)
pactBopa.
PeakunroHHOTOOOMEHA.
T'uaponmu3opraHuvecKux U
HEOPTaHUYECKUXBEIICCTB
OxucnuTensHo-
BOCCTAaHOBUTCIIBHBIC PCAKITUH.
[NonsaTue 06 3IeKTpoNIH3e
pAacILIaBoB U paCTBOPOB COJICH

KonrponbHas padora 1o pazneny




«TeopeTnueckue OCHOBBI
XUMUH»

14

MeTamiel, BX IO0JI0KESHHE B
Ilepnoauueckoii cucreme
XuMHu9Ieckux 3imemMenToB Jl. H.
MenzneneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB.
Oo6umedu3nIecKUecBONCTBAMET
aJioB

15

16

17

CrutaBsl METAJUIOB.
DNEKTPOXUMHUYECKUHN PsIZT
HanpspKeHUH MEeTanioB

XUMHYECKHE CBOMCTBA
BaXXHEHIINX METaJIJIOB (HaTpUH,
KaJIui, KaJabIIni, MarHui,
ATIOMUHUIN) U UX COCTMHECHUH

XuUMHUECKHE CBOMCTBA XpoMa,
MEJH M UX COCTUHCHUM

18

19

20

21

22

XHAMHYECKUE CBOMCTBA IIMHKA,
JKeJie3a U UX COeIMHEHNH

[IpaxTrueckas pabora Ne 2.
"Pewenune skciepuMeHTaIbHbBIX
3a7a4 no reMe «Mertamas»"

HewmeTanmebl, nx mojgoxeHue B
ITepuoanueckoii cucteme
XUMHU4ecKkux 3memMenToB Jl. U.
MeHeneeBa U 0COOCHHOCTH
CTPOEHUSI aTOMOB

dusnueckue CBONUCTBA
HEMETaJUIOB. AJIJIOTPOTIHSA
HEMETaJJIOB (Ha IpUMepe
KHCIIopoa, cepbl, pochopa u
yriepozaa)

XHAMHUYECKUE CBOMCTBA




TaJIOTEeHOB, CEPHI K UX
COEeIUHEHNI

23

24

XUMHYECKHEe CBOMCTBA a30Ta,
¢docodpa n X coeqMHEHUI
XUMHYECKHE CBOMCTBA
yriepoja, KpeMHHUS B UX
COCJTUHEHU

25

[Ipumenenne BaKHENIINX
HEMETaJUIOB M X COCIMHEHUN

26

27

28

O600I1IeHE U CHCTEMATH3AIIHS
3HaHM 1m0 TeMe «HemeTtamib.
Brrancienus mo ypaBHCHUSAM
XAMHWYICCKHUX PEAKIHA U
TEPMOXUMHUYCCKUE PACUETHI
[MpakTuyeckas padbora Ne 3.
«PelieHne 3KCIIEpUMEHTATBHBIX
3aga4 no treMe "Hemeramis"»
KontpomnpHas pabota no remam
«Mertamne» u «Hemetamiby

29

HeOpFaHI/I‘IeCKI/Ie u
OpPraHUYCCKUC KUCJIOTHI.
HeOpFaHI/I‘IeCKI/Ie u
OpPTraHN4Y€CKUEC OCHOBAHUA

30

AmdoTepHbIe HEOpPraHUIECKUe 1
OpraHUYeCcKUe COCANHEHNSI.
I'enetnueckast cBA3b
HEOPTraHUUYECKUX U
OpraHUYEeCKHX BEIIECTB

31

32

Posb xumMuu B o0ecricueHU N
9KOJIOTHYECKOH, SHEPreTHIeCKON
Y TUIEBOMH 0€30MacHOCTH,
Pa3BUTHH MEIUIIUHBI

[IpencraBnenust 06 00mMUX
HAYYHBIX MPUHLINIAX




TIPOMBIIIIJIEHHOT'O TTOJTY4Y€HUA
BaKHEHUIIIMX BCIICCTB

UYenoBek B MUPE BELLECTB U

33 1
MaTepHaioB

34 Xumus 1 30pOBbeUETIOBEKa 1

OBIIEE KOJIMYECTBO YACOB 110 34

[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






