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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMmMa mo XWMMHH Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS (helepasbHOM 00pa30BaTeIbLHON MPOrpaMMBbl CPETHETO OOIIEro
obpazoBanus (POII COO), npencraBieHHsix B DenepasbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHumenumuu mnpemnogaBaHus ydeOHOTO TmpeameTa «XUMHUA» B
oOpa3oBaTenbHBIX Oopranu3anusix Poccuiickoit denepanyu, peanns3yonmx OCHOBHbIE 00pa3oBaTeIbHbIC
IIpOrpaMMbl, U OCHOBHBIX 10JI0keHUN «CTpaTeruu pazsutus Bocnutanus B Poccuiickoit denepanuu Ha
nepuof 110 2025 rona» (Pacnopsxenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJ0B K pa3pabOTKe MporpamMmbl MO XMMHHU, K OIpPENEJICHHIO OO0Ilel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U PA3BUTHS 0O0YJAIOLIMXCS CPEACTBAMHU yueOHOTO npeamera «Xumus» ais 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyalbHble monoxeHus PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1LIeJIed, COJIEp)KaHus, pPe3yJlbTaTOB OOydeHUs W TpeOOBaHUH K YpPOBHIO
MOJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHME, MOTYYaeMOE BBITYCKHUKaMHU 00I1e00pa30BaTeIbHOM OpraHu3aluy,
SBJIAETCS HEOTHEMIIEMOI YacThIO UX 00pazoBaHHOCTU. OHO CITYKUT 3aBEPILAIOIIUM 3TAIIOM pealh3aliu
Ha COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, NMPUCYLIMX LIEJOCTHOM cucTeMe
XMMHUYECKOT0 00pa3oBaHus. DTHU IIEHHOCTH KAacaloTCs MO3HAHWS 3aKOHOB MPUPOJBI, (POPMHUPOBAHUS
MHUPOBO33PEHUSI U O0MIEH KYIbTYphl YENIOBEKa, a TaK)Ke HKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U MPUPOIHON cpene. Peamusyercs xumuyeckoe oOpazoBaHUE OOy4aromuxcs Ha
YpOBHE cpenHero o0iero oOpa3oBaHMsI CPEACTBAMHU yuyeOHOro mpeameTra «XHUMHUS», COJEp)KaHUE U
MIOCTPOCHHUE KOTOPOT'O OMpPENEICHbl B MporpaMMe Mo XUMHH ¢ Y4€TOM crenu(puKd HayKd XUMUH, €
3HAYEHUs B MIO3HAHUH IPUPOABI U B MaTEPUATBHOMN KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX LeIel U
MIPUHIIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeHEro o0Iiero oOpa3oBaHHs B
Poccuiickoit ®epepanuu.

XUMHUsL KaK JJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAayK HIrpaeT ocoOyl pojb B COBPEMEHHOM
LIMBUJIM3ALMM, B CO3/JaHWM HOBOM 0a3bl MarepuaibHOM KyinbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMUpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3[JaHUE IIEJIOCTHOTO MPEACTaBICHUS 00
OKpY>KaIOIlleM MHpE KaK O €IUHCTBE MPUPO/bI U YEIOBEKA, KOTOPOoe popMUpyeTcsi B XMMHUU Ha OCHOBE
IIOHMMAaHHUs BEIIECTBEHHOIO COCTAaBa OKPY’KAIOLIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aUMOIEHCTBYSI C JIPYTMMH €CTECTBEHHBIMH HAayKaMH, XHUMHUsS CTaja HEOThEMIIEMOMN
4acTbI0 MUPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHUEM YCHEIIHOTO TPyAa M >KM3HM Ka)/JI0ro 4JeHa
obmiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HIaTelbHasl, KAaK HayKa BRICOKUX TEXHOJOTHI HAIIpaBlieHa
Ha pelleHue r100aJbHbIX MPoOIeM YCTOWYMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOW, SJHEPIE€TUUYECKOI,
MUILEBOM, HIKOJIOTHUECKON O€30MaCHOCTH U OXPaHbl 37J0POBBS.

B cootBeTcTBHM ¢ OOUIMMU LENSIMH U IPUHLIUIIAMEU CPETHEro 0011ero oopa3oBaHus cofepKaHe
npeamera «Xumus» (10—11 kmaccbl, 6a30BbIi ypOBeHb U3yUEHHs) OPUEHTUPOBAHO NMPEUMYILECTBEHHO
Ha  OONICKYJbTYPHYIO TOATOTOBKY  OOYy4YaloIIMXCsA, HEOOXOMUMYIO WM IS  BBIPaOOTKHU
MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMa, IPOJOJIKEHUS
o0pa30BaHMs B pa3IMYHbBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocraBngomumMu peaMeTa «XUMHsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckasi XUMUS» U
«O0m1ast 1 HeOpraHu4yeckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COZEPKaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI
6a30B0if HayKH: CUCTEMa 3HAHUI IO HEOPraHMUYECKOW XMMUU (C BKIIOUEHUEM 3HAHUHN U3 00IIeH XUMHUN)
n opraHnyeckod xumuu. DopmMuUpOBaHME [NaHHOW CHUCTEMbl 3HAHMM IpU U3YYEHUHM IIpeaMeTa
obecrieyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEIr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSTHH,
3aKOHOB ¥ TEOPUH XMUMUH.

Crtpykrypa coaepkanusi KypcoB — «Opranuueckas Xumusi» u «O0I1as 1 HeopraHuIecKas XUMHUS
chopMupoBaHa B MporpamMme MO XHMMHU Ha OCHOBE CHCTEMHOrO MOJAXOAa K H3YYEHHIO y4eOHOro
MaTtepuaia U OOYCIIOBJI€HAa MCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha ONpeNeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKoid XMMHH BEIeCTBAa PACCMaTPHUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPUHU CTPOEHUSI OPraHNYECKUX COEAVHEHMH, a TAK)KE€ Ha YPOBHE CTEPEOXUMHUUYECKUX U
9JIEKTPOHHBIX TPEACTABICHUN O CTpoeHuH BemiecTB. CBeneHMs 00 M3ydaeMbIX B Kypce BeEILIeCTBaxX
JAI0TCSl B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JIO CIIOKHBIX OMOJIOIMYECKH aKTUBHBIX coelnHEeHu. B kypce



OPraHMYECKON XHMHH TOTYYal0T pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTIO OOIIEro
o0Opa3oBaHMs IEpBOHAYANIbHBIE MPECTABICHUS O XUMHUUECKOH CBA3H, KJIacCU(PUKAIIMOHHBIX MMPU3HAKAX
BCIICCTB, 3aBUCUMOCTH CBOICTB BCIICCTB OT UX CTPOCHUA, O XHUMHYECKOU pCaKknuu.
[Tox HOBBIM YIJIOM 3peHHs B IpeaMeTe «XUMHUsD» 0a30BOr0 YpOBHS pacCMaTpUBAETCSl U3YUECHHBIN
Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS TEOPETUUCCKUN MaTeprail U PaKTOIOTUYECKUE CBEACHHS O
BElIeCTBaX M XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHu4eckas XUMHUS»
Oo0ydaromuMcsi TIPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJIOTMUECKUX TO3UIMMA, TIIyOXKe TMOHATh HCTOPUYECKOE H3MEHEHUE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAaOMIEH 10 OOBICHSIONICH U TPOTHO3HPYIOIICH.
Engunas cucremMa 3HaHMII O BaKHEHIIMX BeIIECTBAaX, WX COCTaBe, CTPOCHUH, CBOWMCTBAX U
MNPUMCHCHUH, a TAKXKC O XUMHUUYCCKHUX PCAKIHAX, HUX CYIIHOCTH M 3aKOHOMCPHOCTAX HNPOTCKAHUIA
nomnounHsercs B kypcax 10 u 11 kimaccoB ajeMeHTaMu COIep KaHMsI, UMEIOIUMU KYJIbTYPOJIOTHUECKUN U
NPUKIAJAHON XapakTep. OTH 3HAHHS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSI3W XHUMHHU C JIPYTHMHU
HayKaMH, pacKpbIBalOT €€ poJib B IIO3HABATEIILHONM W MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCHHUTAHHIO YBXEHHS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTHUICCKHUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BHITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBbIX
npobiemMax, CBS3aHHBIX C XMMHEH, KPUTHYECKH OCMBICIMBATH MH(DOPMAIUIO M MPUMEHSATH €€ s
MOTIOJTHEHUSI 3HAHUM, PEHICHUS] WHTEJUIEKTYaTbHBIX M SKCIIEPUMEHTAIbHBIX HCCIIEeI0BATEIbCKUX 3a7ay.
B menom copepxanue ydeOHOro mpenMera «XUMUs» JaHHOTO YPOBHS M3YyUEHHUS OPUCHTHPOBAHO HA
dbopMupoBaHHe y 00y4arOUXCS MHUPOBO33PEHUECKON OCHOBBI ISl TOHUMaHUsl (HUIOCOPCKUX HEH,
TaKMX KaK: MaTepHabHOE CIWHCTBO HEOPTaHWYCCKOTO M OPTaHMYECKOTO MHUpPa, O0YCIOBIECHHOCTH
CBOWMCTB BEIIIECTB UX COCTABOM M CTPOCHHEM, I03HABAEMOCTh MPUPOAHBIX SIBICHUI MMYTEM IKCIIEPUMEHTA
U pELIeHUs] IPOTUBOPEUHI MEXIAY HOBBIMU (DaKTaMU U TEOPETUUYECKUMHM INPEANOChIIKAMU, OCO3HAHUE
pONIM XMMHH B PEHICHUH SKOJOTHYECKHX MpoOiieM, a Takxke MpobiieM cOepekeHHs] SHEePreTUYeCKUX
PECYpPCOB, ChIPbsl, CO3/IaHHUSI HOBBIX TEXHOJIOTUI U MATEPHAJIOB.
B mnane pemenus 3aad BOCHUTAHMS, PA3BUTHUSA U COIHAIM3ALMN OOYYAIOIIUXCS TPUHATHIC
HpOFpaMMOI;'I o XUMHH HOAXOAbl K OHNPCACIICHUIO COACPXKAHUA W IIOCTPOCHHA MPEAMCTA
IpelycMaTpuBaoT (HOpMHUpPOBaHNE YHUBEPCATBHBIX yYEOHBIX NEHCTBUH, UMEIOIINX 0a30BOe 3HAUCHUE
IUTSL Pa3INYHBIX BUOB JCATEIBHOCTH: PEIICHHs MPO0IIeM, MIOMCKa, aHAIu3a U 00paboTKK WHpOpMAaInH,
HEOOXOMUMBIX JJIi MPHOOPETEeHUs OMbITa MPAKTUYECKOM M HCCIENOBATENbCKONW JEeSTeNbHOCTH,
3aHHMaIOIHeﬁ Ba>XHO€ MECTO B [IO3ZHAHUHN XNUMUU.
B mpaxTuke mpenojaBaHus XMMHU Kak Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK U Ha
YPOBHE CpPEIHETO OOIIEro 00pa30BaHMS, TIPHU ONPEACICHUN COJICPKATCITLHON XapaKTePUCTHKH IIeIeH
U3YYECHHS TIpeJMeTa HampaBlIeHHEM TEPBOCTENEHHOW 3HAYUMOCTU TPATUIMOHHO TPU3HAETCS
(dhopMHUpOBaHKE OCHOB XUMHUYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUIECKOM
JeSITeIbHOCTH YeIOBEeKa U KaK OJIHOTO M3 KOMIOHEHTOB MUPOBOH KyIbTypbl. C METOIMYECKONH TOUYKU
3pCHHUA Takou noaxoa K onpeacjaCHUIo uenef/'l HU3Yy4YCHUSA NIPEAMETA ABJISACTCS BIIOJHEC OIPpaBAaHHBIM.
CornacHo JaHHOW TOYKE 3PEHUS TJIaBHBIMU LIETSMH H3y4eHUs MpeaMeTra «XUMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:
¢ hopmupoBaHUE cUCTEMbl XUMUYECKUX 3HAHHM KaK BayKHEHIIIEH COCTaBISIONIEH eCcTeCTBEeHHO-HAYYHOU
KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIIOYeBbIe MOHATUS, (DyHIaMEHTAIbHbIC 3aKOHBI U TEOPHH
XUMHH, OCBOCHHME SI3blKa HAyKH, YCBOEGHHE U IOHMMAaHHME CYIIHOCTH JIOCTYIHBIX OOO0OIIEHHI
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

.q)OpMI/IpOBaHI/Ie " pa3BUTHUC HpG}]CTaBJ'IeHI/II\/’I 0 HAYYHBIX ME€TOJax IMO3HAaHHA BCUICCTB U XUMHUYCCKUX
peaxiuii, HeoOXOIUMBIX JIIsl IPUOOPETEHNSI YMEHUN OPUEHTHPOBATHCS B MUPE BEILIECTB U XMMHUECKUX
SIBIIEHUH, IMEIOIIIUX MECTO B MPUPOJIE, B MPAKTUIECKON U TIOBCETHEBHOM KU3HU;

® pa3BUTHUC YMeHI/Iﬁ A CII0CO0OB ACATCIIbHOCTH, CBS3aHHBIX C Ha6J'IIO)IeHI/IeM U OOBICHEHHEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOTFOICHUEM TTPaBMI 0€30MMacCHOT0 OOPAIIEHUSI C BEIIECTBAMH.

Hapsiny ¢ »TuMm, coaepkaTelbHas XapaKTepUCTUKa IeNed W 3agad W3ydeHHus MpeaMeTa B
nmporpamMme Mmoo XMMHUH YTOYHCHA W CKOPPECKTHPOBAHA B COOTBETCTBHMH C HOBBIMH IIPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasopanus. CeroaHs B MpernogaBaHHK XUMUH B OOJIbIIEH CTETIEHH OTAAETCS
MpPeNNoYTEeHNE MPAKTUUECKON KOMIIOHEHTE CoAepKaHHsl 00ydeHHs, OpUEeHTUPOBAHHON Ha MOATOTOBKY
BBITYCKHUKA 0OOIIe00pa3oBaTelbHOW OpraHu3alid, BJIAQJCIONIEr0 HE HaO0OpoM 3HaHWH, a



(YHKIMOHATIBHON T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMH AaKTUBHOTO TOJIyYCHHs 3HAHUM U
IMPUMEHEHHS UX B PEalbHOM KU3HU JUIsl PELLICHUs] TPAKTUYECKHX 3a/1a4.

B cBs131 ¢ 3TUM IpU N3Yy4EHUH MpeAMETa « XUMHUSD JOMUHUPYIOIEe 3HaUeHUE TPUOOPETAIOT TaKHe
LIeJIN ¥ 3a]1a4H, KaK:

ajanTanus oO0y4aIuXcs K YCIOBUSM JUHAMHUYHO Pa3BHBAIOLIETOCS MHpa, (HOpMUpOBaHHE
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHHIO, COTPYAHHUYECTBY,
CaMOCTOSITETbHOMY MIPUHATHIO TPAMOTHBIX PEIICHHUH B KOHKPETHBIX KU3HEHHBIX CUTYaLIUsAX, CBI3aHHBIX
C BELIECTBAMU U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOydYaIOUIMXCS KITIOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIM), MMEIOLINX
YHHUBEPCAJIbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJOB JEATEIBHOCTH: PEILIEHHs Ipo0iieM, TOMCKa, aHalIu3a U
00paboTku MHPOpPMALIUU, HEOOXOAUMBIX IJIsi IPUOOPETEHHS OMbITAa JEATEILHOCTH, KOTOpasi 3aHUMAeT
BaXHOE MECTO B IO3HAHMM XMMMH, a TAKXKe JUIs OLECHKH C MO3ULMHA HKOJIOTHYECKO 0e30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIECCOB Ha OPTaHU3M YEJI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE II03HABATEJbHBIX HMHTEPECOB, HHTEUICKTYalbHbIX M TBOPYECKMX CIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOATEIBHO MPHOOPETaTh HOBBIE 3HAHUS 110 XUMHU B COOTBETCTBHH C
KHU3HEHHBIMU IOTPEOHOCTSAMH, UCIIOIb30BATH COBPEMEHHbIE MH(POPMALIMOHHbIE TEXHOJIOIUHU JUIsI IIOUCKA
U aHaJIHM3a y4eOHOH M HAyYHO-TIONYJISIPHONW HH(POPMALIUN XUMUYECKOTO COJICPIKAHMS;

¢dbopMHUpOBaHHE U pa3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOIO M JIOTMYECKOI'O MBILIUICHUS,
HaOJII0AATENbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH
IUTAHUPOBAHUU U MPOBEJCHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOy4arommuxcsi yOekIEHHOCTH B TYMAHHCTHYECKOW HANPaBICHHOCTH XMMHUH, €&
BOXHOH POJIM B PELICHUU TNI00AJIbHBIX MPOOJIEM PallMOHATIBHOIO MPUPOJOIOIb30BaHMS, TOMOIHEHUS
SHEPreTUYECKUX PECYpCOB M COXPAaHEHHs IPHPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOro OTHOILEHUS K IPUPOJE U CBOEMY 3/10POBBIO, a TAKXKE MPUOOPETEHHS OIbITAa UCIIOIb30BAHUS
MOJTyYCHHBIX 3HAHUHU JUIA MPUHSATHA TPAMOTHBIX PEIICHHH B CUTYAIMSX, CBA3aHHBIX C XUMHUYECKUMHU
SIBJICHUSIMU.

B yueGHOM maHe cpeaHero oduero oOpa3zoBaHusl y4eOHBIN npeaMer «XuMus», U3y4aeMblil Ha
0a30BOM ypOBHE, SBJISIETCS 00513aTENbHBIM Y4EOHBIM IIPEMETOM.

OO11ee 4ncI0 4acoB, OTBEAEHHBIX JJIS U3yYEHUS! XUMUH, HAa 0A30BOM YPOBHE CPEJHETO OOIIEro
oOpa3zoBanusl, coctaBisieT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hemeno), B 11 kmacce — 34 yaca (1
4ac B HEJICIIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenMer opranuyeckoil XuMuu: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE B MOJIYYEHUH HOBBIX
BELIECTB U MaTepuasoB. Teopus CTpoeHUs opraHuyeckux coenuHeHuil A. M. bytiiepoa, €€ 0OCHOBHBIE
nonoxeHus. CTpyKTypHbIe (OPMYIJIBI OPraHUYECKUX BEIIEeCTB. I'OoMoorus, uzomepusi. XuMHUYECKas
CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBnenne o kiaccuuKanmuyM OpPraHUYECKUX BemiecTB. HoMeHKiaTypa OpraHHYecKuX
COoeiMHEHUIl (cucremaTuyeckas) M TpPUBHAJIbHbIE HA3BaHUS BA)KHEHIIMX IPEICTABUTENEH KJIacCOB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3Y4YEHHs BEUIECTB W MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3llaMu OpPraHMYeCKWX BEIIECTB M MaTepHajaMd Ha HX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpPraHUYECKUX BELIECTB, HAOIIOJEHHE U ONUCAHUE JEMOHCTPALMOHHBIX ONBITOB IO IPEBPAILECHHIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAaHUE U TOPEHHE).

YrieBogopoabl

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHAN psifl. MeTaH U 3TaH — NPOCTEHIINE PEICTABUTEIN
aJIKAHOB: (PU3MUECKHE M XMMHYECKHE CBOMCTBa (peaklUM 3aMELICHUs U TOPEHMsI), HAXOXJIECHUE B
IIPUPO/IE, IOTYYEHHE U IPUMEHEHHUE.

AJKeHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMM psAld. OTWIEH M IPONUJIEH — NPOCTEHUIINE
NPEJCTaBUTENIM  AIKCHOB: (U3MYECKHMEe W XHMMHUYECKHE CBOWCTBA (peakiuu THAPHUPOBAHUS,
raJOreHUPOBaHUS, TUApATALlU, OKUCIICHHS U IOJIMMEpU3alluN ), OJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraauen-1,3: cTpoeHne, BaXKHEHIINE XUMHYECKIE CBOWCTBA
(peaxuust nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FOMOJIOTMYECKUH psJl. ALETHUIEH — HpPOCTEHIIN
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTpPOCHHME, (U3MYECKHME M XUMHUYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMSI ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (u3MUeCKHMEe U XUMHUYECKHE CBOWCTBa (peakLuu
raJIor€HUPOBAHNS U HUTPOBAHHUS), IOJIyY€HUE U IPUMEHEHUE. 101y0n: cocmas, cmpoenue, husuveckue
U XUMUYecKue cOUCMBA (pearkyuu 2ai02eHUpoB8anus U HUMPOBAHUS), NOJYYeHUue U HpUMeHeHue.
TokcuuHOCTH apeHOB. ['eHeTHUecKas CBA3b MEXAY YIJIE€BOAOPOAaMH, IPUHAIEKAIUMHI K Pa3IMYHbIM
KJIaccaM.

[IpupoaHbIe UCTOYHUKH YTaeBO10poaAoB. [Ipupoanblii ra3 u nonyrHele HEPTsIHbIE ra3pl. Hedth 1
e€¢ mnpoucxoxaeHue. CrocoObl mnepepaboTkM HePTHU: TMEeperoHka, KpEeKUHI (TepMHUYECKUH,
KaTaJauTHueckuil), nupoius. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

OKCriepUMEHTAJIbHbIE METOJIbl H3Y4YE€HHs BEUIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHHE C
o0pa3iaMu MmiacTMacc, KayuyyKoB U pe3uHbl, Kouiekun «HedTe» u «Yroipy», MOAETUpOBaHUE MOJIEKYI
YTJIE€BOIOPOAOB U TajJOreHONPOU3BOIHBIX, IPOBEACHUE NPAKTUYECKON pabOoThI: MOJydYeHUE ITHIIEHA U
H3YyYECHHUE Er0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienuss mo ypaBHEHMIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BElIECTBAa WJIM MPOJIYKTa PEaKkIUH 0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kuciopoacoaep:kamme oprannueckue coeinHeHus

IIpenenpHble OJJHOATOMHBIE CIUPTHI. METaHON M TAHOJ: CTpOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBAa (peakUMHW C AaKTUBHBIMM METaJUIaMM, TaJOr€HOBOAOPOJAaMH, TOpEHHE), INPUMEHEHHE.
BonopoaHele cBs3M Mexay MOJEKyJdaMu cnupToB. JlelicTBME METaHONA W 3TaHOJIAa HAa OpPraHU3M
YeJI0BEKa.

MHoroaToMHble CIHUPTHI. DTUJICHIVIMKONb W TIHULEPHH: CTPOCHHE, (PU3UUECKUE U XUMHYECKHE
CBOMCTBa (B3aMMOJIEHCTBUE CO WIEIIOYHBIMH MeETaJlJlaMH, KauyeCTBEHHAsl peakius Ha MHOr0aTOMHbIE
cnupthl). JlelicTBre Ha OpraHu3M uenoBeka. [ [puMeHeHne rmunepruaa u 3TUIIEHTIIMKOJIS.




@DeHOoM: CTPOSHUE MOJIEKYNbl, (PU3NYECKUE U XUMHUYECKHE CBONCTBA. TOKCHYHOCTH (heHoua.
[Ipumenenue denomna.

Anbnrerunsl U kemousvl. PoOpMaIbAETul, aleTalbAeTHI CTPOCHUE, (PU3NYECKHe U XUMHYECKUE
CBOMCTBA (peaKLMy OKUCIICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHbBIE PEAKIIMHN), IOJTYyUEHNE U IPUMEHEHUE.

OHOOCHOBHBIE TIpeIeNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAst KUCIIOTHI: CTPOCHUE,
¢bu3nyeckue U XMMHYECKUE CBOMCTBA (CBOMCTBA, 00LIME I Kiacca KMCIOT, peaklus 3TepuduKanum),
nojiyueHue M npuMmeHeHue. CreapuHOBas U OJIEMHOBAas KHUCJIOTHl KakK IIPEICTABUTENM BBICHIMX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBHE.

Crnoxuble 3(Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['HIponu3 cioxHbIX 3¢upoB. Kupsl.
I'maposns xupos. [lpumenenne xupoB. bruonoruyeckas posib KUPOB.

VYrneBoapl: cocTaB, KiacCH(PUKamMs YriaeBoJoB (MOHO-, AM- M Tonucaxapunabl). ['mokosza —
IPOCTEHIIMIA MOHOCAaXapua: OCOOEHHOCTU CTPOEHUS MOJIEKYIbl, (PU3MUECKUEe U XUMUYECKHE CBOICTBa
(B3aumoperictBue ¢ ruapokcugoMm Meau(Il), okuciaenne amMmmuadHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHUE TJIIOKO3bI), HAX0XKJICHUE B IPUPOJE, IPUMEHEHUE, OUOJIOTNYEcKas poJlb.
®orocunTte3. PpyKkTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u wnemnonoza kak HOpupoaHble mnoaumepbl. CTpoeHHe Kpaxmajga U ILeJUIIOJIO3bI.
dusnyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIn3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

DKcIepUMEHTAIbHbIE METO/Ibl U3YUYEHUS BEIIECTB M UX IPEBPALCHUI: IPOBEIeHUE, HAOII0IeHUE
U OIMCAaHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIMPTOB, KAYECTBEHHBIE PEAKIMH OJIHOATOMHBIX
cnupToB (OKHMCIeHHe dTaHoia okcugoM Meau(Il)), MHOroaroMHbeIX cHuUpTOB (B3aUMOJEHcCTBUE
rmuepuHa ¢ rugpokcuaoM wmeau(Il)), ampaerngoB (OKUCIIEHHME aMMMAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom meau(Il), B3auMozeiicTBUE Kpaxmasia ¢ H0JI0M), IIPOBEICHHUE TTPAKTUUYECKON
paboThI: CBOICTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun.

Bbruncnenus no ypaBHEHMIO XMMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJUYECTBA HCXOIHOIO
BEIIECTBA WM IPOAYKTa PEaKLUU 10 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3zoTcozepikaliue OpraHuuecKue CoeIMHEHMS.

AMUHOKHCIOTHl Kak aM(OTEepHBIE OpraHuYeckue coeauHeHus. Duszndyeckne W XUMHYECKHE
CBOWCTBa aMUHOKHCIIOT (Ha MpuMepe MMIKHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl.

Benku xak mpupoJHBIE BBICOKOMOJIEKYIISIpHBIE coenuHenns. [lepBudHas, BTopuuHas M TpeTHYHAS
CTpYKTypa 0eaKoB. XMMHUYECKHE CBOICTBA OEIKOB: THAPOJIN3, IeHAaTypallts, KaUeCTBEHHbIE PEaKIIMU Ha
Oenku.

DKcIepUMEeHTAIbHbIE METOIbl U3YUYEHHUS BEUIECTB M UX MPEBpALICHUN: HaONIOICHUE U ONHCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalys O€JIKOB IIPH HarpeBaHUH, [IBETHBIE PEAKIIUU OEIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIE TIOHSATHS XHMHHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHWH: MOHOMEp, TIOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUU, CPEeIHSIs MOJeKylspHas macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSUHEHUN — MOJIMMEPU3ALINS U TOJTUKOH/ICHCAIS.

OKcIIepUMEHTAIbHbIE METOABl H3YYEHHUS BEUIECTB M MX MPEeBpAIleHU: O3HAKOMJICHHE C
oOpa3uamMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBS3H.

Peanmusamuss MeXnpeaMETHBIX CBsI3€d INpU WM3Yy4eHUM opraHndeckod xmmuu B 10 kmacce
OCYILECTBISICTCA Yepe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W MOHATHH,
SIBJIIOIINXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOuire ecTecTBEHHO-HAyYHbIE IMOHATHUS: SIBJICHUE, HAayyHBIH (akT, TMIIOTe3a, 3aKOH, TEOpHs,
aHaJlM3, CHHTE3, KJIacCUpUKalus, NEpPUOAUYHOCTh, HAOMIOEHUE, W3MEPEHUE, JKCIEPHUMEHT,
MOJIETTUPOBAHUE.

®dusuka: Marepusi, dHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKyJla, SHEPreTU4YEeCKHil YpOBEHb,
BEIIIECTBO, TeNO, 00bEM, arperaTHoe COCTOSHHUE BEIIEeCTBA, (hU3MUYECKHE BEIUYMHBI U EIUHUIIBI UX
U3MEpEeHusl.

buonorusi: kinerka, opraHusMm, Ouochepa, OOMEH BeIIECTB B OpraHuszMe, (OTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelecTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE IOPOJIbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIIUBO, PECYPCHI.



TexHojorus: IHIIEBELIC MNPOAYKTBI, OCHOBBI PAllUOHAJIIBHOTO IHTAaHHA, MOIOMIUC CpPCIACTBA,
JICKApCTBCHHBIC W KOCMCTHYCCKHUEC IIpCrapaTrbl, MaTepuajlbl W3 HCKYCCTBECHHBIX H CHHTCTHYCCKHUX
BOJIOKOH.

11 KITIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XMMHH

XUMUYECKUHU 3yIeMEeHT. AToM. Sapo aToMa, U30TONblL. DIEKTPOHHAs 000JI0YKa. DHEPreTUUECKUE
YpOBHHU, TOIYypOBHH. ATOMHBIE oOpOuTanu, s-, p-, d- siemMeHTbl. OCOOEHHOCTH pacrpeaeacHus
AJNIEKTPOHOB IO OpPOUTAISAM B aroMax »dJEMEHTOB TMEPBBIX YETBHIPEX TMEPHOJOB. JIEKTPOHHAS
KOH(UTYypalusi aTOMOB.

IIepnonnueckuit 3akoH u [lepuoanueckas cucreMa xumuyeckux aemeHTos . M. Menneneesa.
CBs3b nepuoauyeckoro 3akoHa u Ilepuognyeckoii cucteMbl xXumuueckux 3semeHToB J1. 1. Meneneera
C COBPEMEHHOW TEOpHeH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBHIX M CIOKHBIX BEUIECTB IO TPYIINaM U MepHojaM. 3HaueHue
MEPUOIMYECKOr0 3aKOHA B PA3BUTHHU HAYKH.

CrtpoeHnue BelecTBa. XMMHUYECKasi CBsA3b. BUAbI XUMHUYECKO CBSI3U (KOBaJCHTHASI HEMOJSpHAS U
MOJISIpHAsl, MOHHAs, MeTauinyeckas). MexaHu3mMbl 00pa30BaHUsS KOBAJEHTHON XHUMHYECKON CBS3U
(0OMEeHHBIN U TOHOPHO-AKIENTOPHEIN). BomoponHas cBs3b. BaleHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenens okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIpPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunel KpUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTALTUYECKON PEIIETKH.

[lonsate o aucnepcHeIX cucremax. VICTHHHBIE W KOJUJIOMJHBIE pacTBOpbl. MaccoBas J10Jist
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHuyeckux coeAuHeHUd. HoMeHknaTypa HEOpPraHMYeCKHX BEIIEeCTB.
['eneTnyeckas cBsI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAICKALNTUX K PA3TUYHBIM KJIACCaAM.

Xumundeckas peakius. Knaccudukaiuys XuMIYEeCKUX peakiuii B HEOPraHU4eCKON U OpraHudecKoit
XUMHUU. 3aKOH COXPAHEHMsSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS W TMPEBPAICHUS SHEPTUH IPHU
XUMHUYECKUX PEAKIHUAX.

CkopocTb peakiiuy, €€ 3aBUCUMOCTh OT pa3IMuHbIX (pakTopoB. OOpaTHMbIe peakiuu. XUMHUYECKOe
paBHOBecue. DaKTOPHI, BIUAIONINE HA COCTOSTHUE XUMUUecKoro paBHoBecus. [Ipunnun Jle Hlatense.

OnektponuTrdeckas auccoruanus. CuibHbIe U Ci1a0ble AIeKTpoauThl. Cpea BOAHBIX PAaCTBOPOB
BEILIECTB: KUCasi, HEUTpabHas, HIEJI0YHAasl.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

DKCrepuMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M WX IMPEBpAIlleHUui: JeMOHCTpaIus TaOIuil
«Ilepuoanyeckass cucremMa xumuueckux osnemeHtoB [[. WM. Menaeneea», u3ydeHHe Moelen
KPUCTATTMYECKUX PENIETOK, HAOMIOIEHNEe U OMUCaHHe JAEMOHCTPALMOHHBIX U JaOOpaTOPHBIX OIMBITOB
(paznoxeHue TMEepOKCHIa BOJOpPOAA B MPUCYTCTBUU KaTalM3aToOpa, OMpEAeNieHHe Cpeibl PacTBOPOB
BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO WHAMKATOPa, PEaKIMd HOHHOTO OOMEHa), TMpOBEICHUE
MpaKTUUeCKON padboThl «BinsiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérneie 3amaumn.

Pacuérel 10 ypaBHEHUSIM XWMHUUYECKHX PEAKIUH, B TOM YHCIE TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATUS «MACCOBAasi J10JI BEILIECTBAY.

Heopranuueckasi xumust

Hewmeramnsl. [Tonoxxenne Hemeramios B Ilepuoanueckoit cucteMe XUMUYECKUX 3ieMeHToB /1. U.
MenpeneeBa U OCOOEHHOCTH CTPOEHHsSI aTOMOB. DPU3NYECKHE CBOMCTBA HEMETAIIOB. AJIOTPOMNUS
HEMEeTaJJIOB (Ha MpUMepe KUCI0poaa, cepsl, pochopa u yriepoa).

XWMHYECKHE CBOMCTBA BAKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEphI, a30Ta, ¢ocdopa, yriepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB M UX COCTMHEHUN.

Merauel. [lonoxenune meramnoB B Ilepuoamueckoil cucremMe XxuMudeckux siaeMmeHTtoB J[. .
MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue pusndeckre
cBolicTBa MeTauioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUYECKHUH ps/l HANIPSKEHUN METaJIOB.



XUMHUYECKHE CBOWCTBA BaXXHEHIIMX METAUIOB (HATPHM, Kamui, KalblUi, MarHUi, aTrOMUHUMH,
LIUHK, XpOM, XKeJIe30, Me/lb) U UX COCTUHEHUH.

O6m1re ciocoObl moy4eHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJBI M3Y4YCHMs BEIIECTB M MX IPEBPALICHHUN: HW3Yy4YCHHE KOJUICKIIMH
«MeTauibl ¥ CIUTaBbI», 00pa3[0B HEMETAIJIOB, PEIIEHHE AKCIEPUMEHTAIBHBIX 3a]a4, HAaO0JCHUE U
OIMCaHMUE JIEMOHCTPALMOHHBIX M J1a0OPATOPHBIX OMNBITOB (B3aMMOJCHCTBHE IMAPOKCUIA AIFOMUHUS C
pacTBOpamMH KUCJIOT U LIEJI0YEN, KaUECTBEHHBIE PEAKIIMM HAa KAaTHOHBI METAJLIOB).

Pacuérnble 3anaun.

PacuéTsl Macchl BemecTBa Uil 00bEMA Ta30B MO MU3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WIIH
00BbEMY OJIHOTO U3 YYacTBYIOIIMX B PEAKIIMU BEILECTB, pPacy€Thl Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
IIPOYKTOB PEAKILIMM, €CIIU OJTHO U3 BEILECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xumuu B oOecrie4eHUM HKOJOTHYECKOW, HHEPreTHYecKOil M MHINEBOW Oe30MacHOCTH,
pa3BUTHH MeAULIMHEL. [[oHATHE 0 HAYyYHBIX METOAX MO3HAHUS BEIECTB U XUMUYECKHUX PEAKLIUN.

[IpencraBnenus o0 OOIIMX HAYYHBIX HPUHIUIAX TMPOMBIIUIEHHOTO MOJYyYCHHUS BaKHEHIIMX
BEIICCTB.

YenoBek B MHpe BEIIECTB M MaTEpUANOB: BAXKHEWIINE CTPOUTENIBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJO, KepaMHMKa, MaTepuanbl M 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpPraHM4EeCKHE U MUHEPAJIbHBIE y100pEHUSI.

XuMUsL U 3J0pOBBE YEIOBEKA: MPaBUiIa MCIIOJIB30BaHMS JIEKAPCTBEHHBIX NPENaparoB, MpaBuia
0€30IMacCHOTO MCIIOIH30BAHMS PENAPaTOB OBITOBON XMUMHUHU B TIOBCEITHEBHOM JKU3HH.

Me:xnpeamMeTHbIe CBS3H.

Peanu3zanus MexnpeIMeTHbIX CBA3EH Ipu U3ydeHUH o011ei 1 Heopranndyeckoil xumuu B 11 kiiacce
OCYLLECTBIISICTCA Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHUH, TaK W MOHSITHH,
SIBJISIFOLUXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO111e ecTeCTBEHHO-HAayYHbIE TIOHATHUS: HAY4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CHHTE3,
KJaccu(uKanus, IepuoANIHOCTh, HAOJIIOIEHUE, SKCIIEPUMEHT, MOACTHUPOBAHNE, H3MEPEHHE, SIBICHHUE.

@dusuka: Martepus, DSHEprus, macca, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TOIl,
PaZvoaKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUYECKUI YPOBEHbB, BELLIECTBO, TE€N0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, (pU3MUeCcKUe BETMUMHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocuUcTeMma, Ouocepa, Makpo- U MHUKPOIJIEMEHTbI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHomorusa: XMMHYECKass IPOMBILIICHHOCTb, METAJIYPrus, IMPOU3BOACTBO CTPOUTEIBHBIX
MaTepUajIoB, CENbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MUILEBAs MPOMBILIUIEHHOCTh, (hapMalleBTUYeCcKas
IIPOMBIILIIIEHHOCTb, IMPOU3BOACTBO KOCMETHYECKHUX IIPENAaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHualoB, JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IIO XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMUHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIMMHKCS MPOrPaMM
cpenHero ooOmero o0pazoBaHUs (JTUYHOCTHBIM, METANPEIMETHBIM M TpPeAMETHBIM). HaydHo-
METOJIMYECKOM OCHOBOHM AJisi pa3paOOTKH IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBHM C CUCTEMHO-/IEATEIIBHOCTHBIM MTOJIX0A0M B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB
OCBOCHHUS TpeaMmera «XHMHUS» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOLINE
COCTABJISIFOLIHE:

OCO3HaHHE OOYYArOIIMMHUCS POCCUHUCKOM TpaXXIaHCKOW HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJTMYMe MOTHBAIUU K O0YYCHUIO;

L[eJIeHANPaBICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUI JINYHOCTH HAa OCHOBE KJIFOUEBBIX LICHHOCTEH
Y UCTOPUYCCKHUX TPaIUIHi 0a30BOI HAYKU XUMHUH,

TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIINXCsl PYKOBOJICTBOBATHCS B CBOCH 1€ATEILHOCTH LIEGHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, MTPUCYIIMMHU LIETOCTHOM CUCTEME XUMUYECKOTO 00pa30oBaHus;

HaJIM4Yue TMPaBOCO3HAHUS SKOJIOTMYECKON KYIbTYPhl U CIIOCOOHOCTH CTAaBUTH II€NIM U CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHs AOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCITUTATEIBHOMN JIEATETLHOCTH B COOTBETCTBUU C TYMAHUCTHYECKUMU, COLIUOKYIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJ€alaMd POCCHICKOr0 TI'pa)KAAHCKOTO OOIECTBa, MPUHATHIMH B
oOIIecTBE HOpPMaMH W TPaBWIAMH TIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYarOIIHXCS.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpaxaroT cOPMHUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKON IeATETHbHOCTH 00YUYaOIUXCsl IO pealu3aliy MPUHATHIX B 00IIeCTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUs 00YYAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBaOKEHUS K 3aKOHY
Y TIPaBOMNOPAIKY;

MIPEACTABJICHUS O COIMATIBLHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESITENbHOCTH TPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHn yu4eOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUYECKUX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTBl IPYTHX MpU
aHaJIM3€ pa3IMYHbIX BUJOB yUeOHOU NEeSATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY M HAyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBKEHUS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTHUECKOTO NMPUMEHEHUs XUMHH,
OCO3HAHUSI TOTO, YTO JOCTIIKEHHSI HAYKH €CTh PE3yNbTaT JJIMUTEIbHBIX HAONIOJACHHUHN, KPOMOTIUBBIX
AKCIMEPUMEHTAJIbHBIX IOMCKOB, IOCTOSTHHOTO TpyAa YYEHBIX U MTPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IOJIYYEHHUU U MOCIEAYIOUIEM aHAINW3€ MHPOpPMAILUU O
MepPEeAOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallMH, CBSI3aHHBIE C XMMHYECKUMHU SIBIICHUSAMH, U TPUHUMATH
OCO3HaHHBIE PEUIECHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHMBATH CBOE MOBEICHHE U MTOCTYIKU CBOMX TOBAPHIIECH C TTO3UIIUIA HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMs IIEHHOCTEH 3/10poBoro M  0Oe3omacHOro oOpaza JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U TICHXHYECKOMY 3JI0POBBIO;

COOIOICHHSI TIPABHJI 0€30MaCHOT0 OOpAIeHHs C BEIECTBAMU B OBITY, IOBCEAHEBHOW JKU3HH U B
TPYZIOBOH AESATENBHOCTH;



MOHMMAaHMs [IEHHOCTH TPaBWJI MHIUBUAYAJIBHOTO M KOJUIEKTMBHOTO OE30IIaCHOTO IMOBEICHUS B
CUTYaLUsAX, YTPOXKAIOLIUX 3J0POBBIO U )KU3HHU JTIOJEH;

OCO3HAHMS ITOCIIEACTBUH 1 HETIPUTHS BPEIHBIX IPUBBIUEK (YIOTPEOIECHNUS aIKOT0JIsl, HAPKOTHUKOB,
KypeHus);

5) TpyA0OBOro BOCIIUTAHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTU B y4eOHO-UCCIIE10BATEIbCKON AEATEIbHOCTH, OOILECTBEHHO
I10JIE3HOM, TBOPYECKOM U IPYIHX BUJAX JAESATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acCTHE B PEILICHUH IIPAKTUYECKUX 3aJjau COLMaIbHON HalpaBIEHHOCTH
(B paMKax CBOETO KJiacca, IIKOJIbI);

UHTEepeca K MPaKTHUYECKOMY M3YYEHHUIO Mpodeccuil pasinyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMHH;

YBa)KEHUS K TPYAY, JIIOJSAM TPYZAa U pe3ysibTaTaM TPYLOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAJIbHOH TpaeKTOpUU oOpa3oBaHus, Oyaymiei
npodeccun M peaau3alMd COOCTBEHHBIX MXHM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTMUYECKHU 11€JIeCO00Pa3HOro OTHOLIEHUS K IPUPOJIE, KaK UCTOUYHUKY CYILIECTBOBAHUS KU3HU
Ha 3emiie;

MIOHUMAaHUs TJ00aJIbHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIMSHUS HSKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM CpeJibl;

OCO3HaHHS HEOOXOJMMOCTH MCIOJIb30BaHUS JOCTMOKEHUH XUMHUHM Ui pEIICHUsS BOIIPOCOB
palMOHAIBHOIO IPUPOIONOIb30BAHUS;

AKTUBHOT'O HENPHUATHS JIEHUCTBUM, MIPUHOCIIIMX BPEN OKPYKAIOIIEH IMPUPOJHON Cpele, YMEHUs
IIPOrHO3UPOBATh HEOJArONpPUATHBIE 3KOJIOIMYECKHE IOCICACTBUS NPEANPUHUMAEMbIX JEHCTBUH U
[IPEeIOTBPALIATD UX;

HAJINYMSL PA3BUTOrO SKOJIOTHYECKOT0 MBILIICHHS, SKOJIOTHYECKOH KYJIbTYpPBI, ONbITA AESTEIbHOCTH
9KOJIOTMUECKON  HANpaBJIEHHOCTH, YMEHMsSI PYKOBOJICTBOBAaTbCS HMU B  IIO3HABAaTEJbHOM,
KOMMYHHUKAaTUBHOH M COLIMAJIbHON INpPAKTHUKE, CIIOCOOHOCTM W YMEHHUS AaKTHBHO IPOTHUBOCTOSTH
UJ€0JI0TUHU XeMopoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyK{ U OOLIECTBEHHOM MPAKTUKH;

MMOHUMAaHHUS crieln(UKN XUMUHU KaK HayKd, OCO3HaHUS €€ posii B (GOPMUPOBAHUU PAIIIOHATBHOTO
HAy4YHOT'O MBIIUICHHS, CO3/1aHUM LIEJIOCTHOTO MPEACTaBICHUs 00 OKpPYXKAIOLIEeM MUpPE KaK O €IUHCTBE
MIPUPOJBI U YEJIOBEKA, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEM W pElIeHUH IPOoOJIeM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUHU JJIi COBPEMEHHOW UMBHUIM3aLMU: B €€
I'YMaHHCTHYECKOM HAIpaBICHHOCTH U BaXKHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpBI,
pelIeHnn I100abHBIX MPOOJIEM YCTOMUHMBOIO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTrEeTHUECKOH,
MUIIEBOM M HKOJIOTUYECKOW 0€30IaCHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECTIEYCHUH YCIOBUI yCIEIIHOTO
TpyJa 1 SKOJIOTHYeCKH KOM(OPTHOM KHU3HH KaXKJIOTO YJIeHa OOLIEeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: IOHUMAaHUs CYIIIHOCTH METO/I0B I03HAHHUS, UCIIOIb3yEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHMS JJI1 aHalu3a U OOBSCHEHUS
SBJICHUH OKPY)KAIOLIET0 MHUpa M MPOUCXOAALINX B HEM HM3MEHEHHUH, YMEHHs JellaTh 00OCHOBAHHBIE
3aKJIIOUYEHHUs] Ha OCHOBE HAayYHBIX (P)aKTOB M MMEIOIIMXCS JaHHBIX C LIEJIbI0 MOITYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMUYECKHE 3HAHUS JUIsl pelIeHusl MpodjemM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH M CHIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AaKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpohecCHOHaTbHON 1eATeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHMsI Y4eOHOTO TpenMera «XUMHUsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaUMMbIe Ui (OPMHPOBAHMUSI  MHPOBO33PEHHUS  OOYYArONIUXCS — MEXKIUCIUIUTHHAPHBIE
(MexnpeaMeTHbIC) OOILIeHAayYHbIe TMOHATHS, OTPaKAIOIIME IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cnenu@uKy METOIOB MMO3HAHMS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIICCTBO, SHEPIHs,
SIBIGHUE, TPOIECC, CHCTEMa, HAay4HBIH ()aKT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
Hccre0BaHue, HaOI0IeHUEe, N3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHBIC Y4eOHbIE IeHcTBUS (MO3HABATEIbHbIE, KOMMYHHMKATHUBHBIC, PEryJISTUBHBIC),
obecrieunBaromue (GopMupoBanue (QGYHKIIMOHATHBHOW T'PAMOTHOCTH M COITHAIBHOM KOMIICTCHIIMH
o0yJaromuxcs;

CIIOCOOHOCTh oOy4Jaronmxcs HCII0JIH30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUA M YHUBEpPCAIbHBIC Y4eOHbIC ACWCTBUS B MMO3HABATEIBHONW U COIMAIBHON
MPaKTHKE.

MeTtanpeaMeTHbple  pe3yibTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMH  Y4COHBIMH
MMO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

ORy1ajieHNe YHUBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMY ICHCTBUSIMH:

1) 6a30BbIe JIOTHUYECKHE AeHCTBUS:

CaMOCTOSITENTLHO (POPMYJIMPOBATH U aKTYAITM3HPOBATH TPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEICIATh 1EIN ACATSIBHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCUTH
PE3YIBbTATHI ACATCIIBHOCTH C IMIOCTABJICHHBIMHA LCIISIMHU,

HCIIOJIh30BaTh IPHU OCBOCHHMH 3HAHWUH MPUEMBI JIOTHYECKOT'O MBIIIUICHHS — BBIJICIIATH XapaKTePHbBIS
IIPpHU3HAKU HOHATHUHU U YCTaHAaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC IMMOHATHUA IJIA
0OBSCHEHHS OTJICIbHBIX (DAaKTOB M SIBJICHUH;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU IAJIA KJIaCCI/I(i)I/IKaLII/II/I BCIICCTB U XUMHNYCCKUX pCaKHI/Iﬁ;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3YYaeMbIMH SIBICHUSIMU,

CTPOUTL JIOTHYCCKUC PaACCYKACHUA (I/IHI[}/KTI/IBHI)IC, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBISBJISATH
3aKOHOMEPHOCTH M TMPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOABI U
3aKJTFOUCHUS,

MIPUMEHSTH B MPOLIecCe MO3HAHUS, UCTIOIb3YeMble B XUMUH CUMBOJHYECKHE (3HAKOBBIC) MOJIEIH,
HpGO6p330BBIBaTB MOJCJIBHBIC MPCACTABICHUA — XUMHUYECKUHA 3HAK (CI/IMBOH) 3JIEMCHTA, XUMHNYCCKas1
dbopMyIna, ypaBHEHHE XUMUYECKON PEAKIINH — ITPH PELICHUH YUeOHBIX MO3HABATEIBHBIX U MPAKTHIECKUX
3aaa4, NpUMCHATHL HA3BAHHBIC MOACJIBHBIC IMPCACTABIICHHUA JIS BBIABJICHUA XAPAKTCPHBIX ITPHU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6a30BbIe HCCJIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(hopMyIIMpOBATh TIENIN U 33]]a91 MCCIIEOBAHUS, HCIIOJIB30BATh TIOCTABICHHBIC U CAMOCTOSATEIHHO
chOopMyITUPOBAHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTA MO3HAHUS W OCHOBHI I (OpPMHUpPOBaHUS
TUIIOTE3LI IO MPOBEPKE MPABHUIIBHOCTH BBICKA3bIBACMBbIX CymﬂeHHﬁ;

BIIAJIETh HABBIKAMH  CAMOCTOSATEIBHOTO IUIAHMPOBAHHWS U TPOBEACHHS  YYCHUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOMIOIaTh 3a XOJIOM IIPOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €r0 Pe3ynbTar, GOPMYIUPOBATH OOOOIIECHHS M BBIBOJbI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIICIOBAHMUS, COCTABIATH OOOCHOBAHHBIM OTUET O MIPOJICIIAHHON padoTe;

MPUOOPETaTh OMBIT YYCHUYECKOW HCCIENOBATENLCKON U MPOEKTHOM NEATEIBHOCTH, MPOSIBIATH
CHOCO6HOCTB H TOTOBHOCTHL K CaMOCTOATCIbHOMY IIOUCKY METOJOB PCIICHHA NPAKTHUYCCKUX 3ajady,
MPUMEHEHUIO Pa3JIMYHBIX METOIOB MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX WHGOpMAMU (HAYYHO-TIONMYJSpHAS JIUTEparypa
XUMHUYECKOTO COACPKaHUsI, CIIPaBOYHBIE TTOCOOUS, pecypchl IHTepHeTa), aHamu3upoBaTh HHPOPMAITHIO
pa3IMYHBIX BUIOB W (GOpPM TPEACTABICHUS, KPUTHUYECKH OILICHWBAaTh €€ JOCTOBEPHOCTh W
HCIIPOTHUBOPCUUBOCTD,

(hopMynHUpOBaTh 3aIIPOCHI ¥ IPUMEHATH PA3IMYHbIE METOBI NP MOUCKE U 0TOOpe nHpopMarmu,
HE0OXOIUMOM sl BHITTOTHEHUST y4EOHBIX 3a/1a4 OMpeIeIEHHOTO THUIIA,



npuoOpeTaTs OMBIT HUCHOJB30BaHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJIbHYIO (opMy mnpeacraBieHus HHOpPMAIMH (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYyYHBIH S3BIK B KaueCTBE CpPEACTBA MpHU paboTe ¢ XMMHUYECKOH MH(popManuei:
IPUMEHATh MEXIpeIMeTHble ((pU3MYecKue M MaTeMaTHYeCKUE) 3HAKU M CHMBOJBI, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OgBiageHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH AeHCTBUSIMU:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOH TeMbl B XOJA€ AMAJIOra W/WIM JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (HOPMYIUPOBATH CBOU IMPEJIOKEHUSI OTHOCHTEIBHO BBITOJHEHHS MPEAIOKESHHON
3ajJjauy;

BBICTYIIaTh C IIPE3EHTAllMedl pe3yJabTaTOB I[103HABATEIbHON JAEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMM IPU BBINOJIHEHUM XUMHYECKOTO SKCIEPUMEHTA,
MPAaKTUYECKON pabOTHI IO UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peAU3allii YIeOHOT O MPOEKTa
1 (hopMyIMPOBaTh BBIBOJIBI 110 pe3yJIbTaTaM MIPOBEAEHHBIX UCCIIEA0BAHUH IyTEM COIIACOBAHNUS MTO3ULMH
B X0JI€ 00CYX/1eHUs 1 0OMEHA MHEHUSIMH.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

CaMOCTOSITEJILHO IJIAHUPOBATh U OCYILIECTBIISITH CBOIO MI03HABATEIBHYIO JESTEIbHOCTD, ONPEAEsis
e€ LeaM M 3aJa4yd, KOHTPOJIUPOBaTb M MO Mepe HeoO0XOAMMOCTH KOPPEKTHUPOBATh IMpeasaraeMblit
QITOPUTM JEHCTBUI IPHU BHIIOJHEHUM Y4YEOHBIX M MCCIENIOBATENIbCKUX 3ajad, BbIOMpaTh Hauboiiee
3¢ GEeKTUBHBIN CIIOCOO UX pelIeHUs ¢ Y4ETOM MOTYYEHHUS! HOBBIX 3HAHMH O BEIIECTBAX U XUMHYECKUX
peakuusx;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH /I€ATEIbHOCTH Ha OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

HNPEIAMETHBIE PE3YJBTATbBI
10 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMuUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUA O XUMHUYECKOM COCTaBJIAIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XUMUHU B TIO3HAHUU SBJIEHUI PUPOJIbI, B POPMUPOBAHUU MBILUIEHUS U KYIbTYPbI
JMYHOCTH, €€ (YHKUMOHAIbHON I'PaMOTHOCTH, HEOOXOOUMOM Ui pelleHHs] MPAaKTUYEeCKUX 3a7ad U
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATrAOLINE IOHATHUSA
(XMMUYEeCKUIl ~ 3JIEMEHT, aToM, DJEeKTPOHHas 000J04YKa aToMa, MOJIEKyJla, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHast Gopmyina (pa3BépHyTas U COKpaléHHas),
MOJIb, MOJISIpHAsl Macca, MOJSIPHBIA 0O0BEM, YIrIepoAHbI CKeleT, (PyHKIMOHANbHAS TPYMIa, paguKal,
MU30MEpUs, U30MEPBI, TOMOJIOTUYECKHUM Psill, TOMOJIOTH, YIJIEBOJOPO/bI, KHCIOPO U a30TCOAECpIKaIIUe
COEJIMHEHMS, MOHOMEP, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUH U
3aKOHBI (TEOpHsl CTPOEHHUsl OpraHMyeckux BemiecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MAacChl
BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUU; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B
OCHOBE NMOHUMAaHUsI MPUUNHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBIEHUH, (DaKTOJOTHYECKUE CBEICHHS O
CBOMCTBAX, COCTaBe, MOJYyYEHUH U 0€30M1aCHOM HCIOJIb30BAHNN BaXKHEHUIINX OPTaHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKOMN EATEIILHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUU BBISABIATh XapaKTEepHbIE MPHU3HAKU IMOHATHM, YCTaHaBIMBATh MX
B3aUMOCBSA3b, MCIIOJIB30BaTh COOTBETCTBYIOILIME IIOHATHUS IIPU OIMCAaHUU COCTaBa, CTPOCHUSA U
MPEBPALICHUN OPTaHUYECKUX COECTUHEHUN;

c(OPMHPOBAHHOCT, YMEHHMH HCIONb30BaTh XHUMHMYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM, COKpaum€HHON) (opMysn OpraHMYECKHUX BEIIECTB U
YPaBHEHUN XUMHUYECKHUX PEaKLMM, HM3rOTaBIMBATH MOJEIU MOJEKYJ OpPraHUYECKHUX BEILECTB I
MJUTFOCTPALIMU X XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH YCTAHABJIMBaTh NPUHAUIEKHOCTh M3YYEHHBIX OPraHMYECKUX
BELIECTB II0 UX COCTAaBY U CTPOEHHUIO K ONpeAeNEHHOMY KJacCy/Tpylnme coeaIuHeHUH (YriieBOAOPOIbL,
KHCIIOPOJl M a30TCOMAEPKALUE COEAUHEHNUS, BBICOKOMOJIEKYJIIPHBIE COEJUHEHM), AaBaTh UM Ha3BaHUs
no cucreMatnueckoit Homenkinarype (IUPAC), a Taxxe npuBOAUTh TpUBHAJIbHBIE Ha3BaHUS OTIEJIbHBIX



OpPraHUYECKUX BEUIeCTB (3TWUJICH, NPONMJIEH, AaleTUJIeH, ATUJICHIJIMKOIb, TIUIEPUH, (eHo,
bopmanpaerus, ameranbIerul, MypaBbUHas KHCIOTa, YKCYCHas KHUCIIOTa, OJEMHOBas KHUCIOTA,
CTeapMHOBAasl KMCIIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, LIeJUII0JI03a, TIUIHH);

C(OPMHUPOBAHHOCTb YMEHUS ONPEEIATh BUJIbl XMMUYECKOH CBSI3U B OPraHMUYECKUX COEMHEHUSIX
(onuHapHBIE U KpaTHBIE);

Cc(OPMHUPOBAHHOCTb YMEHMSI IPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHHSI OPIaHUYECKUX BELIECTB A.
M. bytnepoBa s 0ObsSCHEHUS 3aBUCHUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH
COXPaHEHHs MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUYECKHUE
CBOWCTBA TUIIUYHBIX IIPECTABUTENEN PA3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB (METaH, 3TaH, THJIEH,
MPOMUJICH, alleTHiieH, Oyraauen-1,3, metunOyraauen-1,3, 6€H301, METaHOM, STAaHOJ, dTHJICHTJIUKOb,
ITIULEepUH, (EeHoI, alleTanbIeru], MypaBbuHas U YKCYCHasl KUCIIOTHI, IJIF0OKO3a, KpaxMal, LEeJUI03a,
aMUHOYKCYCHAasl KHUCIJIOTa), WJUIIOCTPUPOBATh TI'EHETHUYECKYIO0 CBA3b MEXKIYy HUMH YypaBHEHUSIMU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIMHA C UCII0JIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePU30BaTh HMCTOYHHUKH YTIEBOJOPOTHOTO CHIPhbS (HE(TH,
IPUPOJHBIN Ta3, yrojib), CIOCOOBI HX MEpepabOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB
nepepadboTKH;

Cc(OPMHUPOBAHHOCTh YMEHUN IPOBOJIUTH BBIYMCICHHUS IO XMUMHUYECKHMM YPAaBHEHUSM (MaccChl,
00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM TPOJIYKTAa PEaKIUU IO M3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB WM IPOAYKTOB PEAKIIUHN);

c(OpPMUPOBAHHOCTh YMCHHH BJIQJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX METOJaX HAyYHOTO
[IO3HAHUS, MCIIOJIb3YEMbIX B XMMUHU NPU M3YYEHHUU BEIIECTB M XMMHUYECKHX SIBICHUH (HaOIIOJeHuE,
U3MEpEHUe, HKCIEPUMEHT, MOJEIMPOBAHUE), HUCIOJIb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS IS
INPUHATUS PELIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BELIECTBAMU WU UX
IIPUMEHEHHUEM;

c(OPMHUPOBAHHOCT YMEHHMHM cOOIIOfaTh MpaBWiia TOJb30BAHUS XUMHUECKOW MOCYIOoH U
1abopaTopHBEIM 000PYAOBaHHEM, a TAaK)KE TMpaBHia OOpaIIeHHUsS C BENICCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

cOPMHPOBAHHOCT, yYMEHUH IUIAHUPOBATH ¥  BBIIOJHATH XUMHUYECKHA  AKCIEPUMEHT
(mpeBpallieHus1 OpraHU4ECKUX BELECTB IIPU HArPEBAHUH, ITOJIYYEHHUE dTUIIEHA U U3YYEHHE €0 CBOWCTB,
KAueCTBEHHbIE PEaKLMU OpPraHMYECKHX BEIECTB, JAEHATypauus O€IKOB IpH HarpeBaHUH, I[BETHHIC
peakiuu OeKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKHM 0€30MMaCHOCTH MPHU OOpAIlEHUH C BELIECTBAMHU
1 J1abopaTOpHBIM 00OpPYAOBaHUEM, NMPEACTABIATh PE3YyIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe
3allUCH YpPAaBHEHMH COOTBETCTBYIOLIMX peakuuid M (OpMYyIMpPOBATH BBIBOABI HAa OCHOBE JTHUX
pe3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMM KPUTHYECKH aHAJIM3MPOBATh XUMHUYECKYIO HH(pOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBAa MaccoBOM MHpopMaluu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOaTh MPAaBUiIA HKOJOTHUECKH 11€J€CO00pa3HOro MOBEICHHS B
OBITY M TPYAOBOM NIEATEIBHOCTH B LEJISIX COXPAHEHUS CBOETrO 370POBbsl U OKPYKAIOLIEH MPUPOIHON
Cpelbpl, OCO3HaBaThb OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI ONPEICIEHHBIX OPraHUYECKUX
BellecTB, MoHMMas cMbici mnokaszarens [I/IK, mosicHaTh Ha mpumepax crnocoObl yMEHbBLIEHUS U
IIPEIOTBPALLEHHS UX BPEIHOTO BO3ACHCTBHS HA OPIraHU3M UYEJIOBEKaA;

JUIsL 00YYaroIMMXCsl ¢ OTPAaHUUYEHHBIMHU BO3MOYKHOCTSIMU 3/10POBbsl: YMEHUE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [TO3HAHUS BEIIECTB U XUMHUUECKUX SIBICHU;

JUIS CIIETIBIX M CJIa0OBHUAAIIMX OOYyYaIOUIMXCS: YMEHHE HCIIONb30BaTh pPEIbeHO-TOYEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmy.

11 KIIACC
[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:
c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O XUMHUYECKON COCTaBIAIONICH €CTeCTBEHHO-HAYyYHOM
KapTUHBI MUpPa, POJIM XUMHH B TIO3HAHUU SIBIIEHUI TIPUPOJIBI, B (OPMUPOBAHUU MBILIUICHUS U KYIbTYPBI
JTUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHs MPAKTHYECKUX 3a1ad U
AKOJIOTMYECKA 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;



BJIAJICHUE CHUCTEMOM XMMUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE TMOHATHUS
(XMMUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- EKTPOHHbBIE OPOUTATIN aTOMOB, HOH, MOJIEKYJIA, MOJIb,
MOJIIPHBIA 00BEM, BAJIGHTHOCTD, SJEKTPOOTPUIATEIILHOCTD, CTEIICHb OKHCICHUS, XMMHUYECKas CBS3b
(xoBaJIeHTHAas, HIOHHAs, METAJIIMYECKasi, BOAOPO/IHAs), KPUCTAJUIMYECKash PEeIIETKa, TUIIbl XUMHUYECKHX
peakuuii, pacTBOp, 3JIEKTPOJIUTHI, HEAIEKTPOJUTHI, 3JIEKTPOIMTUUYECKAs IUCCOLMALUS, OKUCIUTED,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOMN peakluu, XMMUYECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TeOopus
3JIEKTPOJIUTUYECKOMN Juccouranuu, nepuoandeckuii 3axkoH /. 1. MenieneeBa, 3akOH COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEaKIHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XHUMHUHM, MHPOBO33PEHUECKHUE 3HAHUSA, JIeKAIIUEe B OCHOBE IIOHUMAaHUS
MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJIIEHUH, (DaKTOJIOTHUECKHUE CBEICHUS O CBOWCTBAX, COCTABE,
MOJy4YeHUH M 0e30MacHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBISTh XapaKTEPHBIC MPHU3HAKUA IOHSATHH, YCTaHABIMBATH HX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MTOHATHS IIPU ONMCAHUN HEOPTAHMYECKUX BEUIECTB U UX
IIPEBPAILICHHUI;

c(OpPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBIEHUS (HOpMyIl
BEUIECTB U YpPaBHEHUM XUMHYECKMX peakuui, cucremaruueckyro HoMmeHkiatypy (IUPAC) u
TpPUBHUAIBbHBIC HA3BAHUS OTJEIIbHBIX HEOPTaHMUECKUX BEIIeCTB (yrapHbIil ras, yriekucibli ra3, aMMHaK,
raméHasi U3BeCTbh, HeTanéHasi U3BECTh, MUThEBAs CO/Q, MUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHU ONpEAENATh BAJICHTHOCTb U CTENEHb OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB B COEIMHEHUSX pPa3jIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHAasl, MOHHAasi,
MeTaJlJIN4ecKasi, BOJIOPOAHAS) B COSAMHEHHSIX, TUIl KPUCTAJUTMUECKON PEeIIETKA KOHKPETHOTO BEIIEeCTBA
(aToMHasi, MOJEKYyJspHas, HOHHAas, MeETa/NIM4yecKas), XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYeCKUX COCIMHEHMUII;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHHAICKHOCTh HEOPIraHUIECKUX BEIIECTB 1O UX
COCTaBY K ONpeeIEHHOMY KIIACCy/TPYIIe COeAMHEHUN (MPOCThIE BEIIECTBA — METAJLIIbl U HEMETAJIIIbI,
OKCH/1bl, OCHOBAHMUsI, KUCJIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CMBICI INepuoaudeckoro 3akona J[. . Menzaeneesa u
JIEMOHCTPHPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(hOpPMUPOBAHHOCTh yYMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE ATOMOB XHUMHUYECKHX
anemeHToB 14 mepuomoB llepuomnueckoit cuctembl xumuueckux syeMeHToB J[. M. Menneneena,
UCTIONB3YSl TOHSATUS «S-, P-, d-DIIEKTPOHHBIE OpPOUTAINY», «IHEPTreTHYECKHE YPOBHH», OOBIACHATH
3aKOHOMEPHOCTH HM3MEHEHHS] CBOMCTB XMMHYECKUX 3JEMEHTOB U UX COEAMHEHHMH 10 NepuoaaM u
rpynnam Ilepuoauyeckoit cucreMmsl XxuMuieckux 3iaeMeHToB J[. . Menneneesa;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (ONMUCHIBaTh) OOIIKME XUMHYECKHE CBOWCTBA
HEOPraHUYECKHX BEIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHWE I€HETUYECKON CBA3U
MEXJy HEOPraHWYeCKHMMH BEIIEeCTBAMH C IIOMOINBI0 YPaBHEHUM COOTBETCTBYIOIIMX XHUMHUYECKHX
peaxkuuii;

c(OpPMHUPOBAHHOCTh YMEHHUSI KJIACCUPHUIMPOBATH XUMHUUECKHE PEAKLIUHU 110 Pa3IMYHbIM IPU3HAKaM
(uMcity M CcOCTaBy pearupyroiux BeUIeCTB, TETUIOBOMY 3(DQeKTy peakiuu, U3MEHEHUIO CTereHei
OKHCJICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKIINU, YIaCTUIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YPAaBHEHHUS PEaKUUW pPa3NUYHBIX THIIOB, TMOJHbBIE U
COKpAaIIEHHBIC YPaBHEHUS PEaKIMil MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH PEAKIINH
UIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IMOATBEPXKAAIOIINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaxX HEOPraHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKPBIBAThH CYIIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKLUii;

chOpPMUPOBAHHOCTh YMEHUW OOBICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKkIuu OT
pa3aMuHbIX (PaKTOPOB; XapaKTep CMEUICHHs] XMMUYECKOrO0 PaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO
BozaeiicTBus (mpuniun Jle [llatense);



c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE TPOIECCHI, JIEKAIMe B OCHOBE
MIPOMBIIIJIEHHOTO MOTYYEeHUsI CEPHOM KUCIOThI, aMMHUaKa, a TakkKe CPOPMUPOBAHHOCTH MPEICTaBICHUN
00 00X HAYYHBIX MPUHITUTIAX U IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIM MPOBOAUTH BBIYUCIICHUS C HCIOJIH30BAaHUEM IMOHSATHUS «MaccOBas
JI0JIS1 BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIICHHIA Ta30B P XUMUYECKIX PEAKIIHUIX, MACCHI BEIIECTBA
Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacCEe WU 00BbEMY OJJTHOTO M3 YYACTBYIOIIMX
B PEaKIMH BEIIECTB, TEIUIOBOTO 3 (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPALLCHHS U COXPAHEHUS SHEPTUU;

cOpPMUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBWIA IMOJB30BAHHUS XUMHUYECKOW TMOCYAOH U
mabopaTopHbBIM 000pYAOBaHMEM, a TaKKe MpaBuiia OOpalleHHs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHUUECKUN SKCIIEPUMEHT (pa3iiosKeHue
IIEPOKCUJA BOJAOPOAA B IPUCYTCTBUM KaTalIM3aTOpa, OIPEACICHHUE Cpelbl PACTBOPOB BEILECTB C
MOMOUIbI0 YHUBEPCATHLHOTO WHAMKATOpA, BIMSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaxiuu, peakiiui HOHHOTO OOMEHa, KAYeCTBEHHBIE PEAKITNH Ha CyIb(aT-, KapOOHAT- 1 XJIOPUA-aHUOHBI,
Ha KaTUOH aMMOHHUS, pElIeHHE SKCIIEPUMEHTANBHBIX 3a7a4 1Mo TeMaM «Metamib» u «Hemeramib») B
COOTBETCTBUU C MPABWJIAMH TEXHUKH OE30MACHOCTU MPHU O0OpaIlleHUH ¢ BEUIECTBAMU U JaOOPATOPHBIM
000pynOBaHUEM, MPEACTABIATh PE3YIbTATHl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PEaKIUi U (OPMYTUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUW KPUTHYECKH aHAJU3UPOBATh XUMHYECKYI0 HH(}OpMaIHUIo,
MOJIy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaLMK, UHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHUI COOIIOIaTh MpaBUila SKOJIOTHUECKU IeIecO000pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOH NIEATEIHHOCTH B IEJSX COXPAHEHHUsS CBOCTO 3J0OPOBBS M OKPYKAIOIIEH MPUPOTHOU
Cpelibl, OCO3HABaTh OMACHOCTh BO3/JEUCTBUS Ha >KMBBbIE OPraHU3MBbI ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokasarens [1JIK, mosicHAT, Ha mpuMepax CIOCOObl YMEHBINCHHS W TMPEAOTBPAINCHUS HX
BPEIHOT0 BO3JCHCTBUS HA OPraHU3M YEJIOBEKa;

JUTSE O0YYAFOIIMXCS C OTPAHMYECHHBIMHA BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHE IPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/1aX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUII;

UL CHETbIX W CIa0OBHIAMIMX OOYYarOIIMXCS: YMEHHE HCIONb30BaTh PEbe(hHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitns mist 3anucu xumudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne n/mm E::ﬁ;:;o;:::me PANCIOB H TEM Beero KonTpoabubie IIpakTuuyeckue gg;g)f O(LBaI)TIZ])ILHLI e
padoThI padoThI pecype
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XUMUM
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHbI 2
29 HenpenenbHbie yriieBoOpOIbI: aIKEHBI, 6 1
AJKaIMEHBbI, ATKUHBI
2.3 ApomaTHdecKkue yriaeBoa0pOIbl 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
uX nepepadoTka
Uroro no pazneny 13
Pasnea 3. Kucsiopoacoaep:xanue oprannyecKue coeIuHeHNUs
3.1 Cruptsl. Denon 3
39 Anpneruasl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxxHble 3upsI
3.3 YrneBobl 3 2
Hroro no pasneny 13
Pa3neu 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 ‘ AMUHBL. AMHHOKHCITOTHI. bemku 3
Wroro no pasneny 3
Paspnen 5. BeicOKOMOJIEKY ISIpHbIE COCAUHECHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne o/ f;;/lrn;zl;);::me PAsAEIon M TEM Beero Kontposbusbie IIpakruueckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 3
sneMenToB [. 1. Menneneea
10 Ctpoenue BemiectBa. MHorooopasue 4
BEIIIECTB
1.3 XHUMHYECKUE PeaKIUU 6 1 1
Wroro no pazpeny 13
Pasnen 2. Heoprannueckas xummusi
2.1 Mertamibl 6 1
2.2 Hewmeramnsl 9 1 1
73 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 ‘ XuMHUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




INIOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4yeHus

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenMer opraHuyeckoil XuMuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

Teopust cTpoeHUsI OpraHMUYECKUX
coenquHeHuil A. M. bytiepoBa, €€ OCHOBHbIE
HOJIOKEHUS

[IpencraBnenue o KiacCUPUKALNH
opraHuyeckux BemiecTB. Homenknarypa

(CI/ICTCMaTI/IquKaSI) H TPUBHUAJIbHBLIC HA3BAHUS

OpTraHU4YC€CKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHH Al

MeraH u 3TaH — NpoCTEUIINE
MPEICTaBUTEIN aJTKAHOB

AJNKeHBI: coCcTaB U CTPOCHUC, CBOMCTBA

10

11

OTUIICH U MPOMUJICH — HpOCTCfII.HHG
MNpEaACTAaBUTEIN AJIKCHOB

[Tpaktuyeckas padora Ne 1. «ITomyuenue
STUJIEHA U U3yYEHHE €r0 CBOMCTB»

Anxanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHUHTETHUYECKOTO KayuyyKa 1 Pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
TOMOJIOTMUECKUH Psii. AIETHIIEH —
MIPOCTEUIINN MTPEACTABUTEND AIIKUHOB
Brruncnenus no ypaBHEHHIO XUMHYECKOU
peaxkuuu

12

ApeHbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh
apeHoB




I'eneTnyeckas cBsI3b yrieBOJOPOAOB,

13 IPUHAAISKAIINUX K pa3IMYHbIM KJ1accam
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOIHBII ra3 v MOMYTHbIC HEPTSIHBIE ra3bl,
He(Th U POAYKTHI € nepepaboTKu
[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

15 IPUPOIHBII ra3 v NONMyTHbIE HEPTIHbIE ra3bl,
HE(Th U MPOIYKTHI €€ TepepadoTKu

16 KonTponpHas padora mo pazaeny
«YTI1eBOI0OPOJIBI»

17 [TpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosoponHas cBs3b

13 MHoOroaToMHbI€ CIIUPTHI: ITUIIECHTIIUKOIIb U
IIIMLEPUH

19 denou: CTPOCHUE MOIIEKYJIbL, buznyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAeTUl U aleTaabAeTU/I.
AneToH

71 OaHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbHUHAs U YKCYCHast

2 IIpaxTueckas pa6uoTa Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

73 CreapuHOBas 1 0JIEMHOBASI KUCIIOTHI, KaK
IPEJICTaBUTEIIN BBICHIMX KAPOOHOBBIX KHCIOT

4 Mpl1a Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHe
CrnoxHbIe 2(UPHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIN3 CIOKHBIX
3¢upos

26 Kupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KHUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIU.

27 Baxueiiue npeactaBuTeNIu: TIII0K03a,

bpykTO3a, caxapo3a




Kpaxman u nemntonno3a kak npupoaHbIe
MOJIUMEPBI

28

KontponsHas paboTa no pasaeny
«Kucnopoaconeprkarire opraHndeckue
coenuHeHus/ Beepoccuiickas mpoBepouHast
pabota

OOmas XxapakTepUCTUKA a30TCOAEPKALINX
30 OpraHu4ecKux coenuHeHuii / Becepoccuiickas 1
npoBepoyHas padoTa

29

31 AMUHEBL: METHJIAMUH U aHWJIUH 1

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

OpraHUYECKHUEe COCTUHEHUS, NX

32 ouonornueckoe 3Hauenue. [lentuapl. benku 1
KaK MPUPOHBIE BEHICOKOMOJIEKYIISIPHBIE

COCTMHEHUS

33 OCHOBHBIC ITOHITUS XHMUH 1
BBICOKOMOIJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmacchl, KayuyyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalus aToMOB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepuonnueckuii 3akon u [lepronuueckas
cHUCTeMa XUMMHUYeCKuX 3nnemMeHToB [1. .
MenneneeBa, X CBsI3b C COBPEMEHHOMU
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTHHU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM
cBs3u. BogopoaHas cBsizb

BanenTHOCTh. D1€KTPOOTPULIATENBHOCTb.
Crenenb okucienus. Bemecrsa
MOJIEKYJISIPHOTO Y HEMOJIEKYIISIPHOTO
CTPOEHUS

[Tonsatue o aucnepcHbix cucremax. cTuHHbBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B paCTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAUHEHUN. ['eHeTnyeckas
CBSI3b HEOPTaHWYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XuMHYeCKUX PEeaKIIHii B
HEOPraHWYECKOW M OPraHUYECKON XUMUU.
3aK0OH COXpaHEHUsl MaCChl BEIIECTB; 3aKOH




COXPAHEHHUs U NPEBPALICHUS YHEPTUH IIPU
XUMUYECKHUX PEaKLUAX

10

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

ITpakTrueckas padota Ne 1. «BiustHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON peaKinm»

11

12

13

DJeKTpoUTHYECKas auccoruanus. [lonstue o
BOZI0OpoAHOM Moka3zatene (pH) pactopa.
Peakiiuu nonnoro oomena. ['maponm3
OPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
[ToHsiTHE 00 ANIEKTPOIIM3E PACILIABOB U
pacTBOPOB COJIEeH

KoHnTponpHas pabora mo pasaeny
«TeopeTnyeckre OCHOBBI XHMHUMY

14

Mertaibl, ux nojoxenue B [leproauueckoit
CHUCTEME XUMUYECKuX dnemMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue hu3znyecKue CBOUCTBa
METAJIJIOB

15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH MeTaJljIoB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METALIIOB
(HaTpuii, KU, KaJIbIIUA, MarHuu,
ATIOMUHUI) U UX COeTMHEHUN

17

18

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEeTHEHNN

XnMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
CO€IUHEHMI

19

[IpakTuueckas padora Ne 2. "Pemienne
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
«Meramab»"




20

21

22

23

Hewmeramnsl, ux nonoxenue B [lepruonnueckon
CHCTEME XUMHYECKuX 3aeMeHToB Jl. W.
MemnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

dusnyeckre cBOMCTBA HEMETAILIOB.
ANoTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCIIOpOJ1a, cephl, hocdopa u yriaeposaa)
XUMHUYECKUE CBOMCTBA T'aJIOTCHOB, CEPHI M UX
COEMHECHUI

XuMHUYECKUe CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIiepoia, KpEMHUS U
UX COeOUHEHUN

IIpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCIMHEHUN

26

27

O000111eHNEe U cUCTEMATH3Alls 3HAHUH 110
TeMme «Hemeramner». Beraucnenus mo
YPaBHEHUSIM XUMUYECKUX PEAKUUN U
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"HemeTamas"»

28

29

KonTponbhas pabota nmo remam «MeTasuib» u
«HemeTammnny

HCOpFaHI/I‘-IGCKI/Ie 158 OpFaHI/ILIeCKI/Ie KHUCJIOTHI.
Heoprannueckue 1 opraHn4eckue OCHOBAHUS

30

31

32

AmpoTepHbIe HEOPraHUYECKUe 1
OopraHuyeckue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUUYECKUX
BEIIIECTB

Ponp xumuu B 00ecIieueHIH YKOJI0TMISCKOI,
HHEPreTHUECKON 1 MUIIEBON 0€30MacHOCTH,
Pa3BUTHH MEIUITUHBI

[IpencraBnenus: 00 0OMUX HAYYHBIX
HpI/IHI_[I/IHaX HpOMLIIJ_UIeHHOI‘ (0] HOJIY‘-ICHI/IH
Ba)KHEUIIINX BEIIECTB




33

YenoBek B MUpE BEUIECTB U MAaTEPHUAJIOB

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

XHUMHUA U 300pOBbE YEIIOBEKA

34




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOMH
o0pa3oBaTe/ibHOII POrpaMMBbI CpeIHEro o01ero 00pa3oBaHus

Teopernueckrne OCHOBbI OPraHU4eCKOW XUMHUH

CdopMupoBaHHOCTH MpeCTaBICHUI 0 XUMHYECKOU COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XMMUU B TTO3HAHUHU SIBJICHUN IPUPOJIBI, B
GbopMUPOBAHUM MBIIIJICHUS M KYJABTYphl JIMYHOCTH, €€ (QYHKIMOHAIBHON
rPaMOTHOCTH, HEOOXOIUMOW /il pelICHHs] NMPAKTHUYECKUX 3a/ad U IKOJIOTHYCCKH
000CHOBAaHHOT'O OTHOILIEHUSI K CBOEMY 3/IOPOBBIO U IIPUPOJIHOM cperie

1.2

Brnagenue cucteMoil XMMHUYECKUX 3HAHUI, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAI0IINe
HNOHATUS (MOJIEKYJIa, BAaJEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKUCIECHMUS,
XUMHUYECKasl CBSA3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, YIIIEpOJIHBIN CKETeT,
dyHKUMOHANBHAS TPYNIa, paauKal, W30MEpHs, U30MEpbl, TOMOJOTUYECKUN psf,
TOMOJIOTH,  YTJIEBOJOPOABI, KHUCIOPOA- M  a30TCoAepXkallue COeIWHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BEIIECTBA (YIJIEBOJIbI, JKUPHI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIIIPHbIE COSIMHEHNS); TCOPUH U 3aKOHBI (Teopus
XUMHUYECKOI'0 CTPOEHMsI opranndeckux Beuiects A.M. bytinepoBa), 3akOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUH, (PaKTOIOTUYECKUE CBEACHUS O CBOMCTBaX, COCTaBe,
[OJlyueHUM U O€30I1aCHOM MCHOJIb30BAaHUM BaXXHEMIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEIbHOCTH YeTIOBEKa

1.3

ChopmupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHble MPU3HAKU  TOHITHIA,
YCTaHaBIUBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHATUS TPHU
OMKCAHUU COCTaBa, CTPOCHHUSI U MIPEBPALICHUI OPraHU4YeCKUX COCTUHEHHM

1.4

C(OPMHPOBAHHOCT, ~ YMEHHUH  HCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY  JJIS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) GopMy
OpraHUYECKUX BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUM, U3rOTaBIUBATh MOCIIH
MOJIEKYJI OpPraHMYECKHX BEUIECTB JUI1 WUIFOCTPALMM HMX XHMHYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOCHMUS

1.5

1.5

ChopMUpOBaHHOCTb ~ YMEHUH  YCTaHABIMBATh IPUHAIJIEKHOCTh  HM3YYEHHBIX
OPraHMYECKHUX BEIIECTB MO HX COCTaBy M CTPOCHHIO K OIPEAEIEHHOMY Kiaccy
(rpynme) coequHEeHU# (YriIeBOIOPO/Ibl, KUCIOPOJ U a30TCOAEpIKAIME COSIUHEHMS,
BBICOKOMOJICKYIISIDHBIE COCMHEHHs), JaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
HoMeHkatype (IUPAC)

CpopMUpPOBAaHHOCTH YMEHHUSI ONIPENEISATh BUIBI XUMUYECKON CBSI3M B OPTaHUYECKHUX
COoeTMHEHUSX (OJIMHAPHBIE U KPaTHBIC)

1.6

ChopMUpOBaHHOCTb ~ yYMEHHUSl IPUMEHSATHb: IOJOXKEHHUS TEOpUU  CTPOCHHUS
oprannueckux BemecTB A.M. ByrtiepoBa /s 0O0bSCHEHUS 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMs; 3aKOH COXPAHECHMS MaCChl BEILIECTB

2.1

2.2

VYranesomoponsl. Kucnoponcozepkamme U a30TcoAepXkKalllie  OpraHUYECcKHe
coeuHeHUs. BRICOKOMOJIEKYISIpHBIE COeIMHEHUS

ChopMHUpPOBAaHHOCT, YMEHUW TPUBOAUTH TPUBHAIBHBIE HA3BaHUS OTAEIBHBIX
OpPTaHMYECKUX BEIIECTB (ITHJIEH, MPOMUJICH, alleTUJICH, dTUJICHTIINKOIb, TJIUIEPHH,
dbeHon, GopMambaerua, aneTambIerua, MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTa,
OJIGMHOBAsl KHUCJIOTa, CTEAPHHOBAs KHCIOTa, TIIIOKO3a, (QPYyKTO3a, Kpaxma,
EJUTI0JI03, TITUITHH )

ChopMHUpPOBaHHOCTh YMEHUW XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (U3HYECKUE U
XMMUYECKHE  CBOMCTBA  TUIHMYHBIX  MPEJICTABUTENEH  Pa3IMYHBIX  KJIACCOB
OpraHWYECKHUX BEIIEeCTB (METaH, 9TaH, dTUJICH, POIUJIEH, alleTUIeH, OyTaauen-1,3,




MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, dTaHOJ, STUJICHTIUKOJb, TIHUIEPUH, (EHO,
AlCTAJIBACTU], MYPAaBbHUHASA WU YKCYCHAs KUCJIOTHI, TJIFOKO34d, Kpaxmall, IEJUII0JI03a,
AMHUHOYKCYCHAasI KHCIIOTa)

2.3

24

ChopMHPOBAaHHOCTh YMEHHUS WLIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b  MEXIY
TUNUYHBIMU  TIPEICTABUTEISIMA  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
YPaBHEHUSIMH COOTBETCTBYIOLIMX XHMHUYECKHX PpEaKIMHd C HCIOJIb30BAaHHEM
CTPYKTYPHBIX (OPMYII

ChopMHPOBAaHHOCTh YMEHUS XapaKTEPU30BATh UCTOUHUKH YIIICBOAOPOIHOTO CHIPHSI
(He(Th, TPHUPOTHBIA Ta3, Yrojib), CIOCOOBI HMX TNEpPepabOTKU M IMPAKTUYECKOE
IpUMEHEHHE TPOJYKTOB IepepaboTKu

XuMUS U KU3Hb. PacuéTrhl

3.1

ChopMHUpOBAaHHOCT YMEHUW BJIAJCTh CHUCTEMOW 3HAHWKW OO0 OCHOBHBIX METO/ax
HAY4HOI'O MTO3HAHMS, UCTIOJIB3YEMbIX B XUMUHU MPU U3YYCHHUH BEIIECTB U XUMHUUYECKHUX
aBiieHUl (HaOm0JeHNe, U3MEPEHUe, IKCIIEPUMEHT, MOJICIUPOBAHUE), UCIIOIb30BATh
CHUCTEMHBIC XMMUYECKHE 3HAHUS JUIsl IPUHATHUS PEIICHUN B KOHKPETHBIX KM3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM

3.2

33

ChopmupoBaHHOCTE yMEHHI CcOOMIOIATh MpaBWiIa IOJIB30BAHHS XUMHYECKON
MoCy/I0oil ¥ JabopaTOpHBIM O0OpPYIOBAaHMEM, a Tak)Ke IMpaBWia OOpamieHus c
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSMHU IO BBIIOJHEHUIO Ja0OpATOPHBIX
XUMHWYCCKHUX OIIBITOB

CdopmupoBaHHOCTH YMEHUH IUIAHUPOBATh U BBIIOJIHATH XUMHUUECKUM KCIIEPUMEHT
(mpeBpallleHus] OPraHWYECKUX BEIIECTB IPU HArpEeBaHUM, IOJIyY€HHE 3TUJICHA U
U3Y4YEHHE €ro CBOMCTB, KAyE€CTBEHHbIE pEAKIMM OpPraHUYECKUX BEIIECTB,
JieHaTypanus OelKOB IPH HarpeBaHUM, LIBETHbIC PEAKLIUU OEJIKOB) B COOTBETCTBHHM C
IIpaBUJIaMU TEXHUKU O€30IMaCHOCTH IPU OOpaIleHUH € BEIIECTBaMU U JJAOOPaTOPHBIM
000pyI0BaHUEM; MPEICTABIATh PE3YIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (Qopme
3aliCH YPaBHEHUH COOTBETCTBYIOIIMX peakuii W (HOpMyIHpOBaTh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB

34

CdopmrpoBaHHOCTh YMEHUN MPOBOANUTH BBIUUCIECHUS MO XUMHUUYECKUM ypaBHEHUSM
(Maccel, 00BEMA, KOJMUYECTBA HMCXOJHOIO BEIIECTBA HMJIM IMPOAYKTa PEAKIMU I10
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 HCXOJHBIX BELIECTB WU
IPOJYKTOB PEAKIIUN)

3.5

ChopMupOBaHHOCTb ~ YMEHMM  KPUTHYECKH  aHAIU3UPOBaThb  XUMHUYECKYIO
uH(pOpMallMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOM
uHpopManuu, cetb IHTEepHET U Apyrue)

3.6

ChopMupoBaHHOCTh YMEHHI COOJIOAATh MpaBHiia YKOJOTHUECKHU 1€J1eco00pa3HOro
MOBE/IEHU B OBITY U TPYJOBOM JESITEIBHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/I0POBBS
U OKpPY’KaOIllEel MPUPOJHOMN Cpelbl, 0OCO3HABATh OIMACHOCTh BO3ACUCTBUS HA KUBBIC
OpraHU3MBbl ONPEENIEHHBIX OPraHWYECKUX BEIECTB, IMOHMUMAas CMBICI IOKa3aTels
ITAK (mpenesnbHO MOMYCTHMMOM KOHLIEHTpAlMM), MOSACHATh Ha MPHUMEpax CHOCOOBI
YMEHbILIEHUS U NPEJOTBPAILECHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa

11 KJIACC

Kon
IpoBEePsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

1

TCOpCTH‘lCCKI/IC OCHOBBI XUMHH

1.1

Bianenue cucremMoit XUMAYECKUX 3HAHUM, KOTOpask BKJIKOYAET: OCHOBOIIOIATA0IINE
MOHATHSL (XMUMUYECKUH DIIEMEHT, aToM, DJIEKTPOHHAs 000Jiouka aroma, s-, p-, d-
OJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, HOH, MOIJICKYJIA, BaJICHTHOCTD,
3JEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUUYECKas! CBSI3b, MOJIb, MOJISIPHASI




1.2

1.3

1.4

1.5

Macca, MOJISIpHbIM 00BbEM, KpHCTAJUIMYECKas: PeIETKa, TUIIbI XMMUYECKUX PEaKLni
(OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITCHBHBIC, 9K30- 1 SHAOTCPMHYCCKUC, PCAKIITNUU MOHHOT'O
oOMeHa),  pacTBOp,  JIEKTPOJUTBHI,  HEINEKTPOJIUTHI,  AIEKTPOIUTUYECKAs
JMCCOLMAIUS, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMMUYECKOW pEaKluy,
XMMHUYECKOE PpaBHOBECHE); TEOPUHM M 3aKOHbl (TEOpUs DIEKTPOIUTHUECKON
muccoumanuy, Ilepumoguueckmii 3akon [I.JMI. MenneneeBa, 3akOH COXpaHEHMs
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM S3bIK XUMMH, (PAKTOJIOrHMUYECKUE
CBEICHHS O CBOICTBax, COCTaBe, IOJYyYEHHMHM M OE30MaCHOM HCIOJIb30BAHUU
BO)KHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTHUYECKOH IesSTEeNbHOCTH
4eI0BeKa

ChopMupoBaHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC MPU3HAKH U B3aUMOCBSI3b
W3YYEHHBIX MOHATUN, NPUMEHATH COOTBETCTBYIOLIME MOHATHS MPU ONUCAHUU
CTPOCHUSI U CBOMCTB HEOPraHMYECKUX BEIIECTB M WX MNPEBPALICHUN; BBIABISATH
B3aMMOCBA3b XMMHMUYECKHX 3HAHUA C TMOHATHUSAMHM W TNPEICTABICHUSMH JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

Bnagenue oCHOBHBIMH METOJIaMU HAyYHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHX
sIBJICHUH (HaOJI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHNE)

ChopmupoBaHHOCTE YMEHUH ONpPENENISITh BaJCHTHOCTh W CTEICHb OKHCIICHUS
XUMHAYECKHX 3JICMEHTOB B COEJIMHEHHSIX Pa3IMYHOrO COCTaBa, BUJ XMMHUYECCKOMN
CBs3M (KOBaJCHTHAS, MOHHAS, METAIMYECKAsi, BOAOPOHAS) B COCIUHCHUSX, THII
KPUCTAJUTMYECKON pPENIéTKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJICKYJSpHas,
WOHHAs1, METAJNINYECKast)

CdopmupoBaHHOCTE YMEHUH OMpPENENITh XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUI

1.6

1.7

1.8

1.9

1.10

ChopMUpOBaHHOCTh yMEHUS KJIACCH(DUIMPOBATh XHMHUYECKHE PEaKIUH 10
pa3IMYHBIM IpHU3HAKaM (YMCIy M COCTaBY PEAarupyrolluX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MCHCHUIO CTCIICHEH OKHCIICHHUS JJIEMEHTOB, 00paTUMOCTH
peaKIny, Y94acTHIO KaTajln3aTopa)

CdopmHrpoBaHHOCTh YMEHUN COCTaBJIATh YPAaBHEHMS pEaklUil pa3Iu4HbIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE ypaBHEHMS pEaKUUid HOHHOro OOMEHa, YYHUThIBas
YCIJIOBHS, IPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHIIA

ChopMupoBaHHOCTb ~ yMEHHIl  NPOBOJIUTH  PEAKLUMH,  IOATBEPXKAAOLIHNE
Ka4eCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
OINBITHBIM IIyTEM HOHBI, IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEILIECTB

CpopMUpPOBAaHHOCTP ~ YMEHHMM  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEJIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJIEHHS JIEKTPOHHOTO OanaHca
ATUX peaKIui

CpopMUpPOBAaHHOCTh YMEHUW OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHWMHUYECKOU
pEaKIuu OT Pa3IUYHBIX (PaKTOPOB

2.1

CchopMupOBaHHOCTb yMEHUH OOBSACHATH XapakTep CMEIIEHUS XUMHUYECKOIrO
paBHOBECHSI B 3aBUCUMOCTHU OT BHelIHero Bo3zaeiictus (mpunuui Jle larense)

OO6m1ast 1 HEOPraHUYECKask XUMHUS

CdhopmupoBaHHOCTh yMeHUH packpbiBaTh cMblich [lepuoanyeckoro 3akona J[.W.
MenzeneeBa U J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU

2.2

CchopMupoOBaHHOCTh YMEHHUIH XapaKTepPH30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JeMEHTOB 1—4 mepuonos llepromnyeckoil cucTeMbl XMMHYECKUX
anemeHToB J.M. MenneneeBa, UCHONb3ys HOHSATHUS «S-, p-, d-DIEKTPOHHBIE
opOUTANINY, «IHEPreTHUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUs




CBOWMCTB XMMHYECKHX JJIEMEHTOB M HMX COCIUHEHUN MO TNepuoiaM W Trpylmnam
[Tepuoanueckoit cucremsl XuMuueckux 31ueMeHToB .M. Menaeneesa

2.3

CdhopmupoBaHHOCT YMEHHI XapaKTepU30BaTh (OMUCHIBATh) OOIINE XHMHUYECKHE
CBOMCTBAa HEOPraHUYECKHUX BELIECTB pPAa3IMYHBIX KJIAcCOB, IOATBEPXKAATh
CYILIECTBOBAHME T€HETUYECKOW CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C
MTOMOIIbIO0 YPAaBHEHUIN COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIHiA
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ChopmupoBaHHOCTh YMEHHI YCTaHABIMBATH MPHHAJICKHOCTh HEOPTaHUIECKUX
BELIECTB 10 UX COCTaBY K OMpeeIEHHOMY Kiaccy (TpyIIe) coequHeHul (IpocThie
BEIIECTBA — METAJUIBl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, aM()OTEpHBIC
TUJIPOKCHIBI, COJIN)

2.5

ChopmupoBaHHOCTh YMEHUN HCIONB30BaTh XHMHUYECKYI0 CHMBOJIMKY ISt
cocraBieHUs (GOpMyn BEHIECTB W  ypaBHEHUH XUMHUYECKUX  PEaAKIIHi,
cuctematuyeckyro HoMeHKIaTypy (IUPAC) u TpuBnanpHbIe Ha3BaHUSI OTIEIBHBIX
HEOpPraHMYECKUX BELIECTB (yrapHblii ra3, YIJIEKMCIBIM Ta3, aMMHakK, raméHas
U3BECTb, HEraIéHasi U3BECTh, IUTHhEBAS COJa, MUPUT U IPYTHE)

2.6

2.7

2.8

ChopmupoBaHHOCTh YMEHHI XapakTepU30BaTh (OMUCHIBAThH) OOIINE XMMHUECKHE
CBOMCTBa HEOPTraHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB, IMOATBEPKIAThH
CYLIECTBOBAHHE T€HETUYECKOM CBSA3M MEXAY HEOPraHWYECKHMMH BEIECTBAMHU C
MTOMOIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUI

ChopmMupoBaHHOCTh yMEHUH IUIAHUPOBATh U BBINOJHATH  XMUMHYECKUUN
SKCHEPUMEHT (pa3jioKeHUE MEePOKCHAa BOJOpPOJA B IPUCYTCTBUM KaTaln3aropa,
ONpEIEICHUE Cpelabl pacTBOPOB BEIIECTB C IIOMOINBI  YHHUBEPCAIBHOIO
MH/IMKATOpa, BIUSHUE PA3IUYHBbIX (PaKTOPOB Ha CKOPOCTh XMMHMUYECKOW peakluy,
peaKkuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakUuu Ha Cyiabdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE HKCIEPUMEHTAIBHBIX 3a4ad I10
teMaM «Mertamib» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMU TEXHHUKH
0e30I1aCHOCTH NP OOPAILEHUH C BELIECTBAMH U J1a00paTOpHBIM 000PYI0BaHUEM;
MIPEJCTaBIATh PE3YyNbTaThl XUMHUYECKOTO JSKCIEpUMEHTa B (opme 3amnucu
YpaBHEHMH COOTBETCTBYIOIIMX peakuuil U (opMyIHpoBaTh BHIBOJBI HAa OCHOBE
ITUX PE3yJIbTaTOB

CpopMUpOBaHHOCT, YMEHMM COOJIIOAATh TMpaBUjIa IOJB30BAHHUS XUMHUUYECKOU
nocyaod u jabopaTOpHBIM 00OPYJOBaHHMEM, a TakKXKe MpaBWiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUU C WHCTPYKIIUSMHU TIO BBIMOJTHCHHUIO J1aO00OPaTOPHBIX
XUMHUYECKHUX OIBITOB

2.9

CpopMUpOBaHHOCTH YMEHUM XapaKTEPU30BATh XUMHUECKHUE MPOIIECCHI, JICIKAIUE
B OCHOBE MPOMBIIIIEHHOIO MOJYYEHUS CEPHOM KHCIOThl, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTh TPEACTABICHUN 00 OOmMMX HAyYHBIX NTPUHIUNAX U
HKOJIOTHUECKUX MPoOIeMaX XMMHUECKOTO TPOU3BOICTBA

XUMHUS U )KN3HL. PacuéTtrl

3.1

CchopMupoBaHHOCTb ~ HPEACTABICHUH O  XMMHUYECKOM  COCTaBIISIOLIECH
€CTECTBEHHOHAYyYHOW KapTHHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBJICHUN IPUPO/IBI,
B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYPbl JUYHOCTH, €€ (YHKUMOHAIBHOM
IrPaMOTHOCTH, HEOOXOIMMOM ISl pellieHns] TPAKTUUECKUX 33/1a4 U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO M IPUPOJIHON cpesie

32

CchopMuUpOBaHHOCTh ~ yMEHUIHl  KPUTMYECKHM  aHAJIM3UPOBATh  XUMHYECKYIO
nH(pOpMalMIO, TOJYy4yaeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeAcTBa MaccOBOM
KOMMYHHKAIINH, ceTb VIHTepHET U Jipyrue)

33

CdhopMupoBaHHOCTD YMEHUI co0oaTh npaBuia 9KOJIOTHUECKHU
1[er1ecoo0pa3Horo MoBeNEeHUs B OBITY M TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHHMsI CBOETO 3/I0POBbS U OKPYXKAIOILEH MPUPOTHON Cpeibl
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3.5

Oco3HaBaTh OMACHOCTh BO3JIEHCTBHS HA JKHUBBIE OPTraHU3Mbl ONPEIEIEHHBIX
BelecTB, MOHMMAasi cMbIcn mokaszarens [1/IK, mosicHITh Ha mpuMepax CrocoObI
YMEHBIIEHUS W MPEJOTBPAICHUs] HMX BPEIHOIO BO3JEHCTBHS HA OPraHU3M
YeJI0BEKa

CdhopmupoBaHHOCTH YMEHU TPOBOIUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM TIOHSTHUS
«MaccoBasi 10Nl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOILIEHHWI Ta30B MpHU
XUMUYECKUX PEAKIUAX, MACChl BElIeCTBA WM OOBEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, TEIUIOBOro 3 ¢eKTa peaky Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPALIECHUS U COXPaHEHUS YHEPTUU




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

IIpenMeT OpraHUYECKOM XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B NOJYYCHUU
HOBBIX BELIECTB U MaTepHaloB. Teopusi CTPOEHUS OPraHWYEeCKUX COeqUHEHH A.M.
byTtiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS

1.2

1.3

CrpykrypHble (HOPMYIBI OpPraHUYECKHX BEMIECTB. ['oMomorusi, uzomepus. XUMHUYECKas
CBSI3b B OPraHMYECKUX COECIMHEHMSX — OJMHApHbIE U KpaTHbIe cBs3H. lIpencraBienue o
KJIAaCCU(UKALUN OPTAHUYECKUX BEIIECTB

Homenknarypa opraHu4ecKux COeIMHEHHH (CUCTeMaTHiecKas) U TPUBUAJIbHbIC Ha3BaHUS
BaXHEHMIIINX MpEACTaBUTENCH KIIaCCOB OPraHUYECKUX BEIECTB

YrieBogopo bl

2.1

AJKaHBI. CcOCTaB M CTPOCHUCE, TOMOJIOTHYECKUI P, Mertan u 3TaH — HpOCTCﬁH.IPIC
MMpEaACTAaBUTCIIN AJIKAHOB!: (1)I/ISI/IIICCKI/IG 1 XUMHYCECKHE CBOMCTBA (peaKm/m 3aMCIICHUA U
FOpeHI/IH), HAaXOXKIACHUC B IPUPOAC, IIOJTYYCHHUEC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psAll. DTHIEH U IIPOIUIEH — NPOCTEUIINE
IIPEJICTAaBUTENIN AJIKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakluy TUAPUPOBAHMUS,
raJJoreHUPOBAHUS, THPATALIMU, OKHCICHHS U ITOJIMMEPU3aLiH ), IOJYyUeHHUE U IPUMEHEHHUE

2.3

Ankanuensl: Oyraauen-1,3 u mermnOyraauen-1,3: cTpoeHne, BaXHEHITHE XUMUYECKUE
cBoiicTBa (peakius noaumepusanun). [lomydeHre CMHTETHYECKOTO KaydyKa U Pe3HHbI
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2.5

2.6

3.1

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHMYECKHH psan. AlneruieH —
MPOCTEHIINN TIPECTABUTENb AIKHHOB: COCTaB, CTPOCHHE, (U3HUYCCKUE M XHUMHYCCKHE
CBOICTBa (peaKkuu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUPATALIUU, TOPEHUS ), TOTYICHHE
U IpUMEHEHNE

Apenbl. benzon: cocra, cTpoeHHe, (PHU3MUECKME W XUMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAHUS U HUTPOBAHUS ), OJIyYEeHUE U IPUMEHEHHUe. Toyol: cocTaB, CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOMCTBA (peakUuU TajJOT€HUPOBAHUS M HUTPOBAHMUS),
[OJlyueHUE U IpuMeHeHue. TOKCHYHOCTh apeHoB. ['eHeTmdeckas CBA3b MEXAY
YIII€BOIOPOAAMHU, TPUHAUISKAIIUMHU K Pa3IUYHbIM KJlaccaM

[Ipupoanble UCTOYHUKU YraeBO0poAOB. [IpupoaHblil ra3 U MONyTHbIE HEPTSIHBIEC ra3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mnepepaboTKH He(TH: NEeperoHka, KPEeKHHT
(TepMuyUecKHMi, KaTaJuTUYeckuil), nuposn3. IlpoaykTel mnepepaboTku HEPTH, HX
NpUMEHEHHE B IPOMBIIUIEHHOCTH M B ObITy. KaMmeHHBIH yroiab U MNPOIYKTHI €ro
nepepadboTKu

Kucnopoacoaep:xaiiine opraHuyeckue COeqMHEHMSI

HpeI[GJ'ILHLIC OOAHOATOMHBIC CIIUPTHI. MeTaHoa M 3TaHOI: CTPOCHUC, (I)I/I3I/I‘ICCKI/IC 151
XUMHYECKHE CBOMCTBA (peaKIII/II/I C AaKTUBHBIMHW MCETallIaMH, TaJIOr€HOBOAOPOJaMU,
I‘OpeHI/IC), IMPUMCHCHHUC. BOI[OpO,Z[HBIC CBA3U MCIKAY MOJICKYJIaMU CIHUPTOB. I[eﬁCTBHC
MCTAaHOJIa X 3TaHOJIa Ha OpPraHrU3M 4YCJIOBCKA. MHuoroaroMHEBIE CIIMPTEHI. OTHIICHTIINKOJIb B
TIMOCPHUH: CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XHUMHYECKHE CBOMCTBa (BSaHMOHeﬁCTBHC (¢{0)
ICJIOYHBIMH METAJINIaMH, KQ4YCCTBCHHAA pCaKIKUA Ha MHOIOATOMHBIC CHHpTBI). HeﬁCTBI/Ie
Ha OPraHuv3M YCJIOBCKaA. HpI/IMCHCHI/IC TJIMICPHHA U OTUJICHIJIUKOJIA

3.2

3.3
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deHoI: CTPOSHHE MOJIEKYJIbI, (PU3HMUECKUe U XUMUYECKHe CBOMcTBAa. TOKCMYHOCTH (heHoIa.
[Tpumenenue denona

Anpneruapl U KeTOHBL. DopMalbIeTH, alneTalnbJACTU: CTPOCHHE, (U3UYECKUE W
XMMHUYECKHE CBOMCTBA (pEaKIi OKUCIIEHHUS] U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIiH),
MOJIYYCHHUEC U ITPUMCHCHUEC

O}IHOOCHOBHBIC IpCaACIIBHBIC Kap6OHOBI)Ie KHCJIIOTHI. MypaBBI/IHaH U YKCYCHasl KHCJIOTBI:
CTpoeHue, pU3nvecKue U XMMUYECKHe CBOMCTBA (CBOWCTBA, O0IIME Ui KJlacca KUCIOT,




peakius dTepudUKaIim ), moaydeHue u npuMeHeHue. CTeapruHoOBasi U OJICMHOBAs KUCIOTHI
KaK Hpe,[[CTaBI/ITCJII/I BBICIIINX Kap60HOBI:IX KHUCIIOT. MBIJIa KaK COJIN BBICHINX Kap60HOBI>IX
KHCJIOT, UX MOIOIIIEe NCHCTBHE

3.5

3.6

4.1

4.2

5.1

5.2

Crnoxnble 3QUpbl KaK IPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX 3(QHUPOB.
Kupsl. I'maponus xupos. [IpuMeHenue )xupoB. buosorndeckast poib KUPOB

VYrneBoabl: cocTaB, KiaccuduKaius yriaeBo10B (MOHO-, M- U MOJIrcaxapusl). [ roko3a —
OPOCTEHIINK MOHOCAaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYNbBI, (U3HYECKUE U
XUMUYECKHE CBOWCTBa (B3auMmozeiictBue ¢ rtuapokcunom wmeau(Il), okucienue
aMMHaYHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHoBiieHHE, OpOKEHUE TIIIOKO3BI),
HaXO0XJIEHUE B MPUPOJIe, IpUMEHeHue, Onoaorudeckas posb. Dotocunte3. OpykTo3a Kak
M30Mep ITI0KO03bL. Kpaxmai v 1iemitoiio3a Kak npupoiHblie noiumepsl. CTpoeHre Kkpaxmania
U 1eJUTI0103bl. PU3NYECKUEe U XMMHUECKHUE CBOMCTBA Kpaxmaia (TUIpOIn3, KaUueCTBEHHAs
peaxkuus ¢ HoJ0M)

A3oTcozeprKale OpraHn4eckue COeAMHEHNS

AMUHOKHUCIOTHI Kak aM(pOTEepHbIC OpraHudeckue coequHeHus. DU3NYeCKIe U XUMUICCKHE
CBOMCTBAa aMUHOKHUCJIOT (Ha MpUMEpPE TIIMIMHA). bruosornyeckoe 3HaueHUEe aMHUHOKHUCIIOT.
IlenTtnabl

benku kak MNPpUPOAHBIC BBICOKOMOJICKYJISIPHBIC COCAWMHCHMA. HepBI/I‘-IHaﬂ, BTOpHUYHAsA U
TPETUYHAA CTPYKTYypa 0eIKoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUApoOJIn3, ACHATypaluus,
KauCCTBCHHBIC PCAKIIMU HaA OeKH

BBICOKOMONIEKYIISIpDHBIE COEIMHEHUS

OCHOBHBIC TOHATHS XHMHHU BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁI MOHOMCp, IHOJHUMEDP,
CTPYKTYPHOC€ 3BCHO, CTCIICHDb NOJIMMCPU3AlIUU, CPCAHAA MOJICKYJIAPpHAA Macca. OcHoBHBIE
MCTOABI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHECHUI — MMOoJIMMEpHU3alunAa u
MNOJIMKOHACHCAIIUA

3KCH€pI/IM€HTaHI>HI>Ie MCTOJbI U3YUCHUS BCUICCTB U UX HpeBpameHMﬁ: O3HAaKOMIJICHHEC C

o0pa3laMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc, Kayuykos. Ilomyuenue
CHHTETUYECKOI0 KayuyyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

1.2

XuMHueckuil ameMeHT. AToM. Snpo aroma, H30TOMbI. JIEKTPOHHAs O000J0YKA.
DHEpPreTU4YeCKue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOWUTamu, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH paclpeesieHs SJIEKTPOHOB MO OpOUTAISAM B aToMax 3JI€MEHTOB IMEPBbIX
YeThIPEX NEePUO0B. DIEKTPOHHAS KOHPUTYpallKs aTOMOB

[lepnonnueckuit 3akoH u Ilepumonmueckas cucrema XuMUYecKHx diemeHToB J[.M.
Menpeneesa. CBsi3b NEPUOANUYECKOTO 3aKOHA U Ileproguueckoil cUCTEMbl XMMHUYECKHUX
snementoB /.M. MeHneneeBa ¢ COBpPEMEHHOM TEOpHEW CTPOEHHsSI aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XHMHYECKHX 3JEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX M CJOXKHBIX BEIIECTB IO TPYIIaM M NEPHOJAaM. 3HAYECHHE NEPUOIHYECKOrO
3aKOHA B Pa3BUTUU HAYKH

1.3

Ctpoenue BemiecTBa. XUMHYECKass CBSI3b. BUIbl XUMHUYECKOW CBs3U (KOBaJCHTHas
HEMoJsIpHAasT WM TOJISIpHAs, WOHHAs, MeTauinyeckas). VOHbBI: KaTHOHbI W AHUOHBI.
MexaHu3mbl 00pa3oBaHUsl KOBAJEHTHOW XUMHYECKON CBA3M (OOMEHHBIH W JOHOPHO-
akuenTopHselii). BogopoaHas cBs3b

1.4

BanenTHOCTS. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL. CrerneHb OKHUCICHUS

1.5

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BenecTBa. THUIBI KPUCTAJIUIMUECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT THIA




Kpuctaimuueckoi pemérku. [lonsTue o nucnepcHbIx cucreMax. VICTHHHBIE U KOJUTOUAHbBIE
pacTtBopbl. MaccoBas 101151 BEIIECTBA B pacTBOPE

1.6

Knaccudukanus HeopraHnueckux coequHeHnid. HomeHkmatypa HeopraHmuecKix BEIIeCTB

1.7

Xumuyeckas peakuusa. Knaccudukanuss XMMHUYECKHMX peakiUil B HEOPraHHUYECKON Hu
OpraHWYEeCKONM XUMHUHU. 3aKOH COXPAHEHMs MAacCChl BELIECTB, 3aKOH COXPaHEHUS U
MIPEeBPALICHUS SHEPTUU TPU XUMHUUECKHUX PEaKIHIX

1.8

CkopocTb peakinu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

OOpatuMble peakiuu. XuUMudyeckoe paBHoBecre. PakTopsl, BIHUAIOIINE HA COCTOSIHHUE
xumuyeckoro pasHosecus. [Ipunuun Jle [larense

OnextponuTnyeckas auccoruanus. CuibHbe W cinadble 37eKTposiuThl. Cpema BOIHBIX
PacTBOPOB BELIECTB: KUCIIas, HEWTpallbHas, IIenoyHas. Peakuny noHHOro oOMeHa

1.11

OKUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aknuun

HeOpraHI/I‘lCCKaﬂ XUMUA

2.1
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2.3

Hewmeramnsl. [Tonoxxenue HemetaiuioB B [leproguyeckoit cucreMe XUMHUECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOeHUsI aToMOB. Du3nyeckue cBOWCTBa HEMETAILIOB.
AmoTponusi HEMETaUIOB (Ha mMpUMepe KUCIOPoa, cepbl, pocdopa u yriepoia)

XUMUYECKUE CBOWMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdopa,
yriaepoia U KPeMHHs) U HMX COCAUMHEHHH (OKCHIOB, KHCIOPOICOICPXKAIIUX KHUCIOT,
BOJIOPOAHBIX coeuHEeHMH ). [I[puMeHeHne BAXKHEUIIINX HEMETANIOB U UX COCMHEHUN

Meramibl. [Tonoxenue mertamioB B [lepuoauyueckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
J.W. MenneneeBa. OcOOCHHOCTH CTPOSHHS SJIEKTPOHHBIX 000JOYEK aTOMOB METAJUIOB.
OOmme ¢usnueckue cBoricTBa MeTauioB. CIUTaBbl METaNIOB. DIIEKTPOXUMUYECKHNA PSij
HaIpsHKEHUH METAJIIOB
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XWMHYECKUE CBOMCTBA BAKHECHUIIMX METAUIOB (HATPHWH, KalWi, KalbI[Ui, MarHWi,
ATFOMUHWMA, IIUHK, XPOM, JKeJIe30, Me/Ib) M UX coenuHeHuid. OOIme criocoObl MOTyICHUS
MeTaisioB. [I[pumeHeHre MeTanioB B OBITY U TEXHUKE

2.5

I'eneTnyeckas cBs3b HCOPraHUMYCCKUX BCIICCTB, ITPUHAIJICKAINX K PA3JIMYHBIM KjIaCCaM

3.1

3.2

3.3

XUMHUS U KU3Hb

Ponp xumun B o0ecrieueHnn 3K0JI0THYECKOM, SHEPreTHUECKON U MHILEBOM 0€3011acCHOCTH,
pa3BUTHN MeIUUMHBL. [IoHATHE O HAyyHBIX METOJAX MO3HAHUS BEIECTB U XMMHUYECKUX
peakuui

[IpencraBinenuss o0 0OMX HAy4YHBIX MPUHIUIAX T[POMBIIUIEHHOTO TOJIYYEHHS
BOXHEHIINX BeHIECTB. YeloBEeK B MHUPE BEIIECTB M MaTepUAJIOB: BaKHEHIINE
CTPOMTENIbHbIE MaTepHajbl, KOHCTPYKIIMOHHbIE MaTepuaibl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTepuanabl s JJEKTPOHUKU, HAHOMATE€pUallbl, OPraHUYECKHE W MHMHEpaJIbHbIE
ynobpenus

XuMHUsl U 30pOBbE UEJIOBEKA: MpaBUia MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuia 0Oe30MacHOr0 MCIOJIb30BAaHUS IpenapaTtoB OBITOBOM XMMHHM B IOBCEIHEBHOM
KU3HU




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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