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MHNOACHUTEJIBHAS 3AIINCKA

[TporpamMma 1o XMMHUHU Ha YPOBHE CPEIHET0 00IIero oopazoBaHus pazpadboTaHa Ha
ocHoBe denepanbHoro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit
Oenepannn», TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUs (deaepaibHOil 00pa3oBaTEIbHOM
nporpaMMmbl  cpeaHero obmero o6pazoBanus (DOIlI COO), mnpeacTaBiICHHBIX B
®denepaibHOM TOCYIapCcTBEHHOM oOpaszoBarenbHoM cranaapre COO, ¢ yuérom
Konnenmuu mnpenojnaBanusi ydeOHOro mpenMera «XuUMHs» B 00pa3oBaTEIbHBIX
opranmzanusix Poccuiickoii @expepaiuu, peaau3yrOlIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOrpaMMBbl, U OCHOBHBIX MOJ0XKeHUuM «CTpaTeruu pa3BuTHs BocnuTanus B Poccuiickoii
®enepannn Ha iepuo a0 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJIXOJIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OMPEEICHUIO 00Ien
CTpaTerud OOyuYeHHUs, BOCHUTAHUS M Pa3BUTUS OOYUYaAIOIIMXCS CPEICTBAMU Y4eOHOTO
npenmMera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIICTITYaJIbHbBIE
nosioxenus GI'OC COO o B3auMOOOYCIOBICHHOCTH IEJIEH, COAEpKaHUs, PE3yIbTaTOB
oOydeHus u TpeOOBaHU K YPOBHIO IMOJTOTOBKU BHIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUe, IMOJYy4aeMOe BBIMTYCKHUKaMH 00I11e00pa3oBaTeIbHOM
OpraHHu3aluy, SBJISAETCS HEOThEMJIEMOM 4YacThi0 HX 00pa3oBaHHOCTU. OHO CIYXHUT
3aBepIIAIONIMM JSTaloM pealu3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YypOBHE
KJIFOYEBBIX [IEHHOCTEN, MPUCYILUX LIETOCTHOM CUCTEME XMMHUYECKOro o0pa3oBaHus. JTH
IIEHHOCTHU KacaroTCs MO3HAHHUS 3aKOHOB MPUPOABI, (OPMUPOBAHHS MHPOBO33PEHUS U
oOu1eil KyJIbTyphl UETOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U MPUPOJIHOI cpesie. Peannsyercs xumudeckoe oOpazoBaHue 00y4Yaromuxcs Ha
YpOBHE cpeaHero oOiiero oOpa3oBaHUs CPEACTBAMU Y4e€OHOTO MpeaMeTa «XUMHS,
COJIEp’)KaHME U MOCTPOEHUE KOTOPOr0 ONPEIEIEHBI B MPOrpaAMME 10 XMMHH C Y4ETOM
crienuPpuKU HAyKW XUMHH, €€ 3HAUCHUSI B TIO3HAHUU TIPUPOJIBI U B MaTEpUATILHOMN KU3HU
oOmecTBa, a Takke ¢ Y4€ToM OOHIMX IeNe W MPUHIUIIOB, XapaKTePU3YIOIIUX
COBpPEMEHHOE COCTOSIHUE CHUCTEMBbI cpeaHero oOmiero obpasoBanusi B Poccuiickoit
denepanuu.

XUMHS KaK DJE€MEHT CHCTEMbl ECTECTBEHHBIX HAayK HIpaeT oco0yi poJjib B
COBPEMEHHOUN IMBUIIM3AIMKA, B CO3JaHMM HOBOW 0a3bl MaTepuanbHOW KynbTypbl. OHa
BHOCHUT CBOI BKJIaJ] B POpMUPOBAHHE PALIMOHATBHOTO HAYYHOTO MBIILJIEHUS, B CO3/1aHUE
[[EJIOCTHOTO TIPEJICTABIICHUS 00 OKPYkKAIOIIEM MUPE KaK O €JMHCTBE MPUPOIbI M YETIOBEKA,
KOTOpoe QopMuUpyeTCs B XUMUU Ha OCHOBE IOHMMAaHMs BEIIECTBEHHOI'O COCTaBa
OKPY)KAIOIIErO0 MHUpa, OCO3HAHUS B3aUMOCBA3M MEXKAY CTPOCHUEM BEIIECTB, HUX
CBOMCTBaMH M BO3MOXKHBIMHU 00JIaCTSIMHU PUMEHEHUS.

TecHo B3auMOACHCTBYSl C JAPYIMMHU €CTECTBEHHBIMU HayKaMHu, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOU KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO TPY/Ja
¥ KU3HU KaXI0ro wieHa obmiectBa. CoOBpeMEeHHAs XUMUS KaK HayKa CO3HMIaTebHasl, KaKk
HayKa BBICOKUX TEXHOJIOTHI HalpaBlieHa Ha pelieHue T100ambHbIX MPoOIeM YCTOWYUBOTO
pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM, JHEPIreTUYECKOW, IUIIEBOH, HKOJIOTHYECKOU
0€30MaCHOCTH U OXPaHbI 37J0POBbSI.



B cooTBeTcTBHM ¢ 00IIMMU LEISIMU U IPUHIIUIIAMU CpeTHEro o01ero o0pa3oBaHus
cogepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi YpOBEHb H3YUYCHUS)
OPUEHTUPOBAHO IMPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4YaroIIMXcs,
HEOOXOJIMMYI0O UM I BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHUS B J)KM3Hb COLIMYMa, MPOJOJIKEHUsI 00pa30BaHMs B Pa3jIM4HbIX 00NacTsIX, HE
CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocTaBisiroliiMu npeameTa « XuMush SBISI0TCs 0a30Bble Kypebl — «Opranndeckas
xumusi» U «OO01as 1 HeopraHu4eckasi XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKU: CHUCTEMA 3HAHUN 110 HEOPTaHUYECKON XUMHUU
(c BKIIIOUEHHWEM 3HAaHUW U3 OO0IIeW XUMHHM) U OpraHudeckol xumuu. DopMupoBaHHE
JAHHOW CHUCTEMbl 3HAaHUH NPU H3YYEHUH TpeaMeTa oOecrneyrMBaeT BO3MOKHOCTh
paccMOTpeHusi BCEr0 MHOT000pa3usi BEIIECTB HAa OCHOBE OOMIMX TOHSATHH, 3aKOHOB U
TEOPUI XUMUHU.

Crtpyktypa coxaepxkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHuyeckasi XuMus» chopMHpOBaHa B MpOrpaMMe IO XUMUU HA OCHOBE CUCTEMHOTI'0
MOJIX0/1a K U3YYEHHIO yueOHOro MaTepuaia u 00yciIoBiIeHa HCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHMW Ha OMNpEAENEHHbIX TEOPEeTUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYEeCKOW XMMHUHU BEIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIIACCHYECKON TEOpUU
CTPOEHUSl OpPraHMYECKUX COEAMHEHHH, a TakKe Ha YPOBHE CTEPEOXMMUYECKUX U
AIIEKTPOHHBIX TMPEACTABICHUN O CTpOeHUHU BeliecTB. CBeeHUsT 00 U3ydaeMbIX B Kypce
BELIECTBAX JalOTCsl B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTMYECKU
aKTUBHBIX COEIMHEHUH. B Kypce oOpraHMueckol XUMHUU TOJYYalOT pPa3BUTHE
chopmMupoBaHHbIE Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHUsl IE€pBOHAYAILHBIE
NPEJICTABICHUSI O XHUMHYECKOW CBS3HM, KIACCU(DHUKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUSI, 0 XUMUYECKOMN peaKIiH.

[Ton HOBBIM yriom 3peHuss B TnpeaMere «XuMus» 0a30BOTO  ypOBHS
paccmaTpuBaeTCcsl M3yYEHHBII Ha yYpOBHE OCHOBHOTO oOmiero oOpa3oBaHuUs
TEOpETHUYECKUIl MaTepual U (aKTOJOTHUYECKHE CBEICHMS O BEIIECTBAX M XUMHUYECKOI
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO011ast 1 HeopraHudeckasi XMMHs» 00ydyaromumcs
IPEIOCTABIISIETCS. BO3MOYKHOCTh OCO3HaTh 3HAYEHUE IIEPUOJMYECKOrO 3aKOHa C
OOLIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3MUIMM, TIIy0Ke MOHITh HCTOPUYECKOE
W3MeHeHne (YHKIMKA 53TOro 3akoHa — OT o0oOmarme a0 OOBsICHAIONEH U
MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BaXKHEWIIMX BENIECTBAX, HMX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHHM, a TaKKE€ O XHMHYECKHUX pEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHUs JomoiHseTcss B Kypcax 10 u 11 kmaccoB aneMeHTaMu
COJIEpKaHUsI, UMEIOIIUMHU KYJIbTYPOJOTUUECKUN M MPUKIAJAHONW XapakTep. JTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XMMHH C JPYTMMH HayKaMH, PacKpbIBalOT €&
pOJb B TO3HABATEIHHOM M TPAKTUYECKOW JIEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHHUIO YBAKEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKUX
NPWIOKEHU XWMHUU, TOMOTAIOT BBITYCKHHKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMUMBIX MpoOjeMax, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATH
WHGOPMALIUIO ¥ TPUMEHSTH €€ JJIs MOMOJIHEHUS 3HAHUH, PEIICHUS! HHTEIUICKTYalbHBIX U



AKCIIEPUMEHTANIBHBIX HCCIIEeIOBaTeNbCKUX 3a4ad. B 1memom coaepxanHue yueOHOTO
npenaMera «XuMus» JAHHOTO YPOBHSI M3YYEHHs] OPMEHTHUPOBAHO Ha (popmupoBaHuE Yy
00y4YaroIuxcss MUPOBO33PEHUYECKON OCHOBBI JJI1 MOHUMaHUsl GUI0COPCKUX UIEH, TAKUX
KaK: MaTepuaJlbHOE  €IMHCTBO  HEOPraHMYecKOr0 U  OPraHMYecKOro  MHpa,
00YCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOCHHEM, II03HABAEMOCTh
NPUPOIHBIX SBJICHUM MyTEM SKCIEPUMEHTa U PEUICHUs] MPOTUBOPEUUN MEXKIY HOBBIMHU
dbakTaMu M TEOPETUUYECKUMH MPEANOCHIIKAMHU, OCO3HAHHE POJIM XUMHUU B PEIICHUHU
HKOJIOTMUECKHX MpoOiieM, a Takke MpolieM cOepekeHHs] SHEPreTUYECKUX PEeCypCoB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muiane pemieHus 3aja4 BOCIUTAHUS, Pa3BUTHs U COLMATU3ALMUA OOYYaIOIMIUXCS
MPUHSATHIE TPOTPAMMOM 110 XUMUHU MOAXO/bI K OMPEICICHUIO COACPKaHUS U TTOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OpMHUpOBaHHE YHHMBEpPCAJIbHBIX YUYEOHBIX JEHCTBUH,
UMEIOIINX 0a30BO€ 3HAUYCHHE JJIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTU: PEIICHUs poOIeM,
MOMCKa, aHaMM3a U 00paboTku MHGOPMAIIUH, HEOOXOIUMBIX JIJISl MPUOOPETCHUS OIbITa
MPAKTUYECKOM U UCCIEAOBATEIBCKON MAESITEIHHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B npaxTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHus,
TaKk U HAa YpPOBHE CpeIHEro o0IIero oO0pa3oBaHMs, MPH ONPEIEICHUN COAEpKATSIbHON
XapaKTePUCTUKH  IeJIe M3ydeHHs TpeAMeTa HampaBJICHUEM IEePBOCTEIICHHOM
3HAYUMOCTH TPAJAUIIMOHHO MPHU3HAETCA (HOPMHUPOBAHUE OCHOB XMMHUYECKOW HAYyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUSI, TPAKTUUECKOU JCATEIHLHOCTH YEJIOBEKa M KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOU KyNbTypbl. C METOIUYECKON TOUKHU 3PEHHS TaKOU
MOAXO0/ K OTIPEICTICHUIO TIeJIe N3y4eHHS TPeAMETA SIBIISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JTaHHOUM TOYKE 3pEHUs TJIaBHBIMH IEJISIMH U3YYCHUS TIpeIMeTa « XUMUS»
Ha 6a30BoM ypoBHe (10 —11 kJ1.) aBasitoTCS:

e (OpMHpPOBAHHE CHCTEMbl XHMMHUYECKUX 3HAHMHA KaK BaXKHEHUIIEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOM JeXaT KIIOUEBHIC
NOHSTHS, (yHAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHUMaHHUE CYITHOCTH AOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMIICHHE C UCTOPUEH MX Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHHE W pa3BUTHUE TMPEJCTABICHUN O HAayYHBIX METOJaX TIO3HAHUS
BEIIECTB M XMMHUYECKHUX PEAKIMi, HEOOXOAUMBIX /Jisi MPHOOPETeHUS YMEHUI
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SBIICHUM, UMEIOIIUX MECTO B
MIPUPOJE, B IPAKTUYECKON U TOBCEHEBHOM JKU3HU;

® pa3BUTHE YMEHHI W CIOCOOOB JEATEIHbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
00BSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOII0/IEHUEM TPpaBmiI 0€30MacHOTO
oOpalleHus ¢ BeIeCTBaMHU.

Hapsimy ¢ oTtuM, copepikaTenbHas XapaKTepUCTHKA IeJied W 3a7ad H3ydeHUs
mpeaMeTa B MpPOrpamMMe MO XUMHUU YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero oOmero ooOpasoBanusi. CerogHs B
MpENnoaBaHUM XUMUU B OOJBIIEH CTENEHHW OTAAETCS NPEANOYTEHHE MPAKTHYECKOM
KOMIIOHEHTE COJIepKaHusi OOy4YeHHUsl, OPUEHTUPOBAHHONW HA MOJTOTOBKY BBINYCKHHKA



o0mieoOpa3oBaTeIbHOM ~ OpraHM3AllMM, BIAJCIONIETO HE Ha0OpOM  3HaHWH, a
(YHKIIMOHAIEHOM TPaMOTHOCTBIO, TO €CTh CTOCOO0AMHU U YMEHHSIMH aKTHBHOTO ITOJTYUCHUS
3HAHUH U MPUMEHEHUS MX B PEATbHOH JKU3HU JJIS PEUICHHUS MTPAKTHUECKUX 3a/1ad.

B cBsi3u ¢ 3TUM TpH U3yYEHUH TpeaMeTa «XHMHUsS» JOMUHHUPYIOIIEEe 3HAUCHUEC
nprOOPETAIOT TaKWe IeNN U 3a/1a4H, KaK:

amanTtanys OoOYYaroIIUXCsl K YCIOBUSM JWHAMUYHO pa3BHUBAOIIETOCS MHPA,
dbopMHUpOBaHHE MHTEUIEKTYaJbHO PA3BUTOW JUYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSTSILHOMY MPHHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HECHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPHUMEHEHHUEM;

dopMHUpOBaHKE Yy 00YJAIOIINXCS KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN),
UMEIOIINX YHHBEPCAIbHOE 3HAYCHHWE IS PA3IMYHBIX BHUJIIOB JEATEIBHOCTH: PEIICHUS
poOJieM, MOUCKa, aHaIn3a U 00paboTKH HHPpOpMAITHH, HEOOXOTUMBIX JISl IPUOOPETCHHS
OTIBITA JESTEFHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B TIO3HAHUU XMMHH, a TAKXKE JIS
OIICHKH C TIO3MIUH DKOJIOTUYCCKOW OE30MacHOCTH XapakTepa BIIUSHHS BEIISCTB WU
XUMHYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOTHYIO CPEAY;

pa3BUTHEC TO3HABATEIBHBIX HWHTCPECOB, WHTEIUICKTYAIBHBIX M  TBOPYECKHX
crnocoOHocTel O00yYaromMXCsA: CIHOCOOHOCTH CaMOCTOSATENBHO MNpUOOpeTaTh HOBbBIE
3HAHUS 10 XUMHUH B COOTBETCTBHHM C J>KU3HCHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH TSI IOMCKA U aHAIN3a Y9eOHOH M HaydHO-
HOMYJIIPHON MHPOPMAIIMH XUMHYECKOTO COJICPIKAHUS;

dopMHupOoBaHHE W pa3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO
MBIIIUICHUS, HAOJIOJATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOJWMBI, B YaCTHOCTH, TMpPH IUIAHWUPOBAHWW W TMPOBEACHUH XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHUE Y 00yJaONINXCsl yOKIEHHOCTH B TYMaHUCTUIECKON HATPABICHHOCTH
XUMHH, €€ BaXHOW POJIM B PEHICHHH TJIOOAIBHBIX MPOOJeM palMOHAIBLHOTO
NPUPOJIOTIONIE30BaHMUsI, TIOMOJHEHHS] JHEPreTHUECKUX PECcypcoB M COXPaHCHUs
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOT0 OTHOILIECHUS K IPUPOJIE
¥ CBOEMY 3[I0OPOBBIO, a TAKKE TPUOOPETCHHS OTIBITA UCIIOIB30BAHMS MTOJTYUEHHBIX 3HAHUN
JUISl TIPUHSATUS TPaMOTHBIX PEIIEHUH B CHUTYallUAX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMH.

Pabouast nmporpamma pazpaboraHa ¢ yueToMm padoueil mporpaMMbl BOCIIMTAHUSA
Aoy YAO «YHykorckuil OKpY:KHOW mnpopuiabHbIi Jjuuei». IIporpamma
npelHa3HaueHa [Js I[UIAHUPOBAHMS W OpTraHMU3alMi CUCTEMHOM BOCHUTATENIbHON
NEeSITENTbHOCTH C IENbI0 JOCTH)KCHHS OOYyYaloIMMMHCA JIMYHOCTHBIX PE3yJIbTaTOB
oOpa3zoBanus, onpezeneHHbix @PI'OC; peannsyercs B €IUHCTBE YPOUHON M BHEYPOUHOU
nesitenbHocTU.  IIpenycmarpuBaer mnpuoOleHHe OOydYaloIUXCs K POCCHICKUM
TPaJULMOHHBIM JYXOBHBIM IIEHHOCTSIM, BKJIOYas KyJIbTYpHbIE IIEHHOCTH CBOEH
THUYECKOW TPYMIbI, MpaBWIaM U HOPMaM IIOBEIEHUS B POCCHIICKOM OOIIeCTBe.
Pe3ynbTaThl JOCTHXKEHUS LENH, PEHICHMs 3a7ady BOCHUTAHUS AaHbl B (OpME IIEJIEBBIX
OPUEHTHPOB (HAMpaBJICHW), TPEACTABICHHBIX B BHUIAE OOOOIIEHHOTO TOpTpeTa
BBIITYCKHUKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS M OTPAXKEHBI B JTUYHOCTHBIX
pe3ynbTarax JaHHOM padouel MporpamMmal.



[ToOyxneHre oOydarImuxcsi COOII0AaTh HOPMBI MTOBEJCHUS, MTpaBuia OOIEHUs CO
CBEPCTHHKAaMU U IIeJlaroraMi, COOTBETCTBYIOIIME YKIIaay oO0Iieo0pa3oBaTeIbHON
OpraHu3aluy, YCTAaHOBJIEHUE U MOJAEPKKY J0OpOKeIaTeIbHON aTMOC(EPDI; IPUMEHEHUE
UHTEPAKTUBHBIX (OopM y4eOHON paboThl — HMHTEIUIEKTYaJbHbIX, CTUMYIHUPYIOIINX
MO3HABATEIbHYI0 MOTHBAIUIO, UTPOBBIX METOJIUK, TUCKYCCUH, AAIOLIUX BO3MOXXHOCTH
NPUOOPECTH OMBIT BEICHHSI KOHCTPYKTUBHOT'O IMAJIOra; TPYNIOBON paboThI, KOTOpasi yuuT
CTPOUTH OTHOILEHUS U JIEHCTBOBAaTh B KOMaH/JIE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO
MBIIUICHHUS.

MakcruManbHOE HUCIOJIb30BAHME BOCHUTATENIBHBIX BO3MOXKHOCTEH COJEpKaHUs
y4eOHBIX MPEAMETOB JIJIs1 (POPMUPOBAHUS Y OOYUAIOIIUXCS POCCUNUCKHUX TPaJAUIIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLMOKYJIbTYPHBIX [IEHHOCTEH, POCCUHCKOIO HUCTOPUYECKOTO
CO3HAaHMS Ha OCHOBE HCTOPUYECKOTO MPOCBEIICHUS; IPUBJICYEHUE BHUMAHUS
00y4Jarmuxcsi K HEHHOCTHOMY acHEeKTy M3Y4YaeMbIX Ha YpOKaxX MpPEIMETOB, SIBICHUH U
cOOBITHI, MHUIIUUPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUW CBOErO MHEHUS, BBIPAOOTKHU
CBOET0 JIMYHOCTHOI'O OTHOLIEHUS K W3y4YaeMbIM COOBITUSAM, SBJICHUSAM, JIUIAM;
noOyxJieHne oO0ydaromuxcsi coONtoaTh HOPMBI TOBEACHHS, MpaBuia OOUICHUS CO
CBEPCTHMKAaMU W I[e€JlaroraMi, COOTBETCTBYIOUIME YKIaay oO0uieo0pa3oBaTeIbHON
OpraHu3alluy, YCTAaHOBIICHUE U MOICPKKY J0OpOKeTaTeNIbHOM aTMOC(EPhI; IPUMEHEHUE
MHTEPAKTUBHBIX (OpM Yy4eOHOM pabOThl — MHTEIIEKTYaJbHbIX, CTUMYJIHUPYIOMINX
MMO3HABATEIbHYI0 MOTHUBAIMIO, UTPOBBIX METOAMK, ITUCKYCCHH, NAIOIINX BO3MOXHOCTh
PUOOPECTH ONBIT BEICHHSI KOHCTPYKTUBHOI'O IMAJI0ra; IpyHIoBoi paboThl, KOTOpasi yuuT
CTPOUTH OTHOIIIECHUS U JIEHCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO
MBIIIUICHHS

[TpuBnedyenne BHUMaHHUA OOY4YaIOUIMXCSA K IIEHHOCTHOMY acCHEKTy HM3Y4aeMbIX Ha
ypoKax MpeAMETOB, SIBICHUN U COOBITUHN, MHUITUUPOBAHUE OOCYKJICHUM, BICKA3bIBAaHUI
CBOETO MHEHMsI, BEIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3Y4aeMbIM COOBITHSIM,
SBJICHUSM, JIMLIaM; MpPUMEHEHHE WHTEpPaKTUBHbIX (GopM yueOHOM paboThl —
MHTEJUIEKTYaIbHBIX, CTUMYJIUPYIOIINX [TO3HABATEIbHYIO MOTHUBAIMIO, UTPOBBIX METOIUK,
JTUCKYCCHH, AArOIIMX BO3MOKHOCTh MPHOOPECTH OMNBIT BEIECHUS KOHCTPYKTUBHOIO
JManora; TpymnmoBOM paboThl, KOTOpas YYUT CTPOMTh OTHOIIEHUS U JEHCTBOBaTh B
KOMaHJle, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIUICHUS
MECTO YYEBHOT O IIPEIMETA «XUMHUS» B YYEBHOM IIJIAHE

B ydyeOHOM muaHe cpegHero oOuiero oOpazoBaHus MpeaMeT «XUMHs» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MpeAMETHOM 00macTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI.

OOmee 4ynCIO 4acoB, OTBEACHHBIX IS M3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero obmiero obpasoBaHus, cocrapiser 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Heneno), B 11 knacce — 34 gaca (1 yac B Heemo).



COJAEPKAHUE OBYYEHUA

10 KJTACC
OPITAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMHUH

[IpenMer opraHM4eckoil XMMHH: €€ BO3HMKHOBEHHWE, pPa3BUTHE U 3HAYCHUE B
MOJIyYE€HUHU HOBBIX BEILIECTB M MaTepHasioB. TeopHs CTpOEHUsI OPraHMYECKUX COETUHEHUI
A. M. bytnepoBa, e€ ocHOBHbIE MonoxeHUs. CTpyKTYpHbIE (HPOPMYJIbI OPraHUYECKHX
BellecTB. ['omonorus, uzomepus. XUMHUYECKasl CBSI3b B OPraHUYECKUX COCAUMHEHMSIX —
OJIMHApHBIE U KPaTHBIE CBS3U.

[IpencraBnenue o KinaccupUKaUuMuM oOpraHudeckux BemecTtB. Homenknatypa
OpPraHWYeCKUX COEAMHEHUHU (CHCTeMaThyecKas)) U TPUBUAIbHbIE HA3BAHUS BaKHEHIIMX
IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHbIE METOABl M3YYEHHs BEIIECTB W HMX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ oOpa3laMy OpPraHMYECKHX BELIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICIMPOBAHNE MOJIEKYJ OpraHMYeCKHX BEIIEeCTB, HAOMIOJAEHHE U  ONHCAaHHE
JIEMOHCTPAILMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPIrAHUYECKHUX BEILECTB MIPU HarpeBaHUU
(mnaBneHue, 00yrIuBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM psia. MeTaH U 3TaH — MPOCTEHIINeE
NPEICTAaBUTEIN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA (pEakIUU 3aMEUICHUS U
TOPEHMS ), HAXOXKIECHUE B IPUPOJE, IOTYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKHH psAd. OTWIEH W NPONUJIEH —
NPOCTEHIINE NMPEJCTAaBUTENN AIKEHOB: (U3NYECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALNH),
NIOJIyYE€HUE U IPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 u MetunOyrtaaueH-1,3: cTpoeHHe, BaxHEUIIHE
XMMHMUYECKHE CBOMCTBA (peakuus noanMepusannn). Iloayuyenne CHHTETHYECKOrO KayyyKa
U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUI DPsii. ALETHIIEH —
INPOCTEHIINI MpPeCTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3NYECKHUE U XUMHUYECKUE
CBOICTBA (peaKIy I'MIPUPOBAHUS, TAJIOTEHUPOBAHNs, TUAPATALMN, TOPEHUS ), IOTyUEHUE
U TIPUMEHEHUE.

Apensl. benson: cocras, cTpoeHne, GU3NUECKHE U XUMUUYECKUE CBOWCTBA (peakuu
raJIOrTEHUPOBAaHUS W HUTPOBAHMS), MOJIYyYEHUE W TpUMEHeHue. Toayon: cocmas,
cmpoenue, @Quauueckue U XumMuyecKue CGoucmea (peakyuu 2anoceHupo8aHus U
HUMpPOBaHusl), noiyyerue u npumeHnerue. TOKCHUYHOCTb apeHOB. ['eHeTHMUecKas CBA3b
MEXy YIJIEBOJIOPOIaMHU, PUHAICKAIIMMHI K Pa3JINYHBIM KJIaCCaM.

[TpupoaHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HEPTAHBIE
ra3el. Hedtp 1 e€ npoucxoxaenue. CrocoOsl nepepadboTku HeTH: MeperoHka, KPeKUHT
(TepMuueckuii, KartamuTuuyeckuii), mnuponus. Ilpoayktel mnepepa®oTku HedTH, HX
NpPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMmMeHHBIH yroib M HPOAYKTHI €ro
nepepadOoTKH.



OKCIIepUMEHTalIbHbIE  METOJbl M3YYEHHUs BEIIEeCTB M UX IPEBpaIlCHUi:
O3HaKOMJIEHHE ¢ oOpa3lamMH IJIacTMacC, KayuyKoB M pe3uHbl, Koyekuun «Hedte» n
«YTONb», MOJENMPOBAHME MOJIGKY] YIJIEBOAOPOAOB H  TaJOTC€HONPOM3BOIHBIX,
IPOBEACHNE NPAKTUYECKOW PabOThI: MOTYYEHHUE ITUIICHA U U3YUYEHHUE €ro CBOMCTB.

Pacuérarble 3amaun.

Bbluncnenus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEéMa, KOIMYECTBa
MCXO/IHOTO BEIIECTBA WU MPOIYKTa PEAKIHH IO U3BECTHBIM Macce, 00bEMY, KOIIUIECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB UM IIPOJYKTOB PEAKIINN).

Kuciopoacoaepaxamue opranu4eckue coeAnHeHUs

[IpenenbHble OJHOATOMHBIE CIMPTHI. METaHOI M 3TaHOJI: CTPOEHUE, GU3NYECKHE U
XUMHYECKUE CBOWCTBA (pEakuM C AKTUBHBIMH METAJIaMH, TaJIOT€HOBOAOPOIAMH,
ropeHue), npuMeHeHue. BogopoaHbie cBsI3M MeX1y MoJeKyslaMu crnupToB. JlelicTBue
METaHOJIa ¥ TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaToMHble COUPTHI. DTUICHIVIMKONb U TJIMLEPHH: CTpOeHHE, (PU3NYECKHE U
XUMHYECKUE CBOMCTBa (B3aMMOJEHCTBHE CO MICTOYHBIMH METalIaMH, KadyeCTBEHHAsS
peakiysi Ha MHOTOaTOMHbIe chHpThl). [leiicTBue Ha opraHu3Mm uenoBeka. [IpumeHeHue
TIIAIEPUHA W STUICHTIINKOJIA.

deHout: CTpoeHHE MOJIEKYJbl, (U3NUECKHEe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue denona.

Anbrerunpl U kemonwvl. POpManbAeTU, alleTalbIEIH: CTPOEHUE, (PU3NYECKUEe U
XUMHYECKUE CBOMCTBA (PEaKIIUi OKUCICHUS U BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIINH ),

MOJIy4YeHUE U IPUMEHEHHE.

OIHOOCHOBHBIE TIpeNeNIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsT W YKCYCHas
KHUCTIOTHI: CTpOeHUE, GU3NUECKHe U XUMUYECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /7S Kilacca
KHCIIOT, peaKIus dTepuduKaIim), moiaydeHue u npumenenrue. CTeapruHoBasi U OJICMHOBAs
KHUCTIOTHI KaK IPEJCTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. MbIa Kak COJI BBICIIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBUE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAPONM3 CIIOXKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xxupo. buonornyeckas posb )KHpPOB.

VYrrneBoasl: cocTaB, KiacCU(pUKAIUS YTIIEBOJOB (MOHO-, TU- WM TOJHCAXapHJbI).
['mroko3a — mpocTelnii MOHOCcaxapHl: OCOOEHHOCTH CTPOECHUS MOJIEKYJIbl, (PU3nUYecKue
U XUMHYECKHE CBoiWcTBa (B3aumojenctBue ¢ rugpokcugom wmemu(ll), oxucnenue
aMMHauYHbBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBiIEHHE, OPOKCHHE TIIIOKO3bI),
HAXO0XJICHHUE B IPUPOJIE, MPUMEHEHUE, Ononorudeckas posb. DotocunTes. PpykTo3a Kak
M30MeEp TIIIOKO3bI.

Kpaxman u nemnono3a Kak MpupojHble monumepbl. CTpoeHue Kpaxmana u
1esut0a036l. OU3nYecKkre U XUMUUECKUE CBOMCTBA Kpaxmania (TUIpOoJiN3, KaueCTBEHHAs
peaKIus C HOJIOM).

DKCIEepUMEHTANIbHBIE METO/Ibl U3YUYEHUS BEILIECTB U X MPEBpAICHUI: TPOBEACHUE,
HaOJII0/IEHNE U OTTUCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE CITUPTOB, KAUECTBEHHBIE
pEeaKIMK OTHOATOMHBIX CIUPTOB (OKUcIeHuE 3Tanona okcuaom Meau(11)), MHOroaToMHBIX
CIIUPTOB (B3auMO/ieiicTBHE TiulieprHa ¢ TuapokcuaoM meau(ll)), anpaeruao (okuciaeHue
aMMHUa4dHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcunom meau(ll), Bzanmonericrtue



Kpaxmalia ¢ M0JIoM), MPOBEJACHHUE MPAKTUYECKON paboThl: CBOMCTBA pacTBOpa yKCYCHOM
KHUCIIOTBHI.

Pacuérnsble 3anaun.

Boruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00b€Ma, KOJIUYECTBA
MCXOHOTO BEILECTBA WM MPOAYKTA PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB HJIK MIPOYKTOB PEAKIINH).

A3oTcozepKaliyue OpraHu4ecKiue COeJUHEHMS.

AMUHOKHCTIOTBI Kak aM(oOTepHble OpraHuyeckue coeAuHeHus. Duzndyeckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (HAa MpUMeEpe TIUIKHA). buogoruueckoe 3HaUeHUE
aMUHOKHUCIOT. [lenTup.

benku kak mpupoIHbIE BBICOKOMOJEKYIsIpHbIE coequHeHus. [lepBuunasi, BropuaHas
U TPETUYHAS CTPYKTYpa OeKoB. XMMUYECKUE CBOMCTBA OEIKOB: TUAPOIN3, IEHATYpaIus,
KaueCTBEHHBIC PEaKIUU Ha OCIIKH.

DKCTepUMEHTaIbHbIE METO/IbI U3yUEHUs BEIIECTB U UX MPEBPAIllCHU: HAOII0IeHHE
U OINHCAaHHWE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypauusi OEJIKOB IpU HarpeBaHuw,
[[BETHBIE PEAKIIUU OEITKOB.

BbicokoMoJieKyJIIpHBIE COeTHHEeHHU S

OCHOBHBIC TOHATHS XWUMHUU BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TMOJIMMEpU3aIus u
MOJIMKOHEHCAIHS.

OKCTHepUMEHTaJIbHbIE METOJAbl HM3YYEHHS BEIIECTB W HMX I[PEeBpallCHU:
O3HAKOMJIEHHE C O00pa3namMu HOPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanusa MexnpeIMETHBIX CBS3€l MPU M3YyYEHUHM OpraHuYeckod xumuu B 10
KJIacCe OCYILIECTBISETCS 4Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTeCTBEHHO-Hay4YHBIX
MOHATUN, TaK W TOHSTUH, SIBISIOIIUXCA CUCTEMHBIMH [UJIsl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAyYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBIIEHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaIM3, CUHTE3, KiIaccUu(UKanus, NEPUOAUYHOCTh, HAOIIOJEHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJECINPOBAHUE.

®duszuka: MaTtepus, SHEpPrus, Macca, aToM, AJIEKTPOH, MOJEKYJa, SHEPreTHYeCKUil
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYUHBI U €IMHUIIBI KX U3MEPEHUS.

buonorus: knetka, opranusm, 6uocdepa, 0OMEH BEIeCTB B Opranu3Me, POTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OeNKH, yIIeBOAbI, JKUPHI, PEePMEHTHI).

['eorpacdus: mMuHepanbl, TOpPHbIE TOPOJIbI, IOJIE3HbIE HCKOIMAeMble, TOIUIMBO,
PECYPCBI.

TexHomoTHs: MUIEBBIC MPOIYKTHI, OCHOBBI PAIIMOHAIIBHOTO THUTAHUS, MOIOIIHE
CpE/CTBA, JEKAPCTBEHHBbIE U KOCMETUYECKHE MIpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKHUX BOJIOKOH.



11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHH

XUMUYECKUN BIeMEHT. ATOM. Sapo aToma, HM30TOMBL. DIEKTPOHHAs 000JIOYKA.
DHEpreTHYeCKUe YPOBHH, TOIYPOBHHU. ATOMHBIC oOpOWTamH, S-, P-, O- 3JICMEHTHI.
Oco0eHHOCTH pacIpe/iesieHus] AIEKTPOHOB MO OpOUTAIsIM B aTOMAaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOJIOB. DIIEKTPOHHASI KOH(MUTYpAIUs AaTOMOB.

Ilepuoanueckuii 3akoH U Ilepronnueckast cucrema XuMu4ecKux diaeMeHToB [[. U.
MenpeneeBa. CBsi3b NEepUOAMUECKOrO 3aKkoHA U [lepnoanyeckoil CUCTEMBbI XUMUYECKUX
anemenTtoB JI. WM. MeHnaeneeBa € COBPEMEHHOM TEOPHUEHM CTPOCHUA aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M OOpa3yeMbIX HMU
MIPOCTBIX U CJIOXKHBIX BELIECTB IO TPYNIAM WU NEPHOJaM. 3HAUYECHHE MEPUOJUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBA3b. BUIIbI XUMHYECKOHN CBSA3U (KOBaJEHTHAs
HEeNoJisipHasT W TOJspHAs, MOHHasg, MeTajuimyeckas). MexaHu3Mbl o0Opa3oBaHuUs
KOBAJICHTHOW XMMHYECKOW CBsS3M (OOMEHHBIN W JIOHOPHO-aKIeNTOpHBIN). Bomopoanas
CBs3b. BasleHTHOCTB. DIEKTPOOTpULIATENBHOCTE. CTENEHb OKUCIICHUS. VIOHBI: KAaTHOHBI U
AHUOHBIL.

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOIO CTPOCHHs. 3aKOH ITIOCTOSTHCTBA
COCTaBa BellecTBa. TUIbI KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THIA KPUCTALINYECKON PEIIETKU.

[TonsiTue 0 nUcTepCcHBIX cucTeMax. MIcTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBas
JI0JIsL BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuid. HoMeHkaTypa HEOpraHMYeCcKHX
BEIIECTB. [ eHeTnUecKast CBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAIUX K PA3TUYHBIM
KJIACCaM.

Xumunueckas peakuus. Knaccupukanus XuMUYecKuX peakiiuii B HEOpraHu4ecKou u
OpraHWYeCKOW XHWMHH. 3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXpPAHEHUS U
MPEBPAILECHUS SHEPTUH MPU XUMUYECKUX PEAKIUIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pPa3nuuHbIX (akTtopoB. OOpaTtumbie
peakiuu. XuMu4eckoe paBHoBecue. DaKTOphI, BIUSIOIMIME HA COCTOSHUE XMMHYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

OnexTponauTnueckas auccouuanus. CunbHble U ciabble anekTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KHUCIIAsl, HEUTpAJIbHAS, LIEJIOYHAS.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIH.

OKCNMIEpUMEHTAIBHBIE  METOJIbl  M3Y4YEHUsS BEIIECTB M UX I[PEBPAIICHUM:
nemoHcTparus Tabmun «llepuogmueckas cucrema xumudeckux osiementoB [, W.
MemnpeneeBa», U3ydeHue Mojiesiell KpUCTAINTMYECKUX PEeIETOK, HAOII0JEHUE U ONMCaHue
JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (Pa3jOKEeHHE MEPOKCHIa BOAOPOJa B
MIPUCYTCTBUM KaTaau3aTropa, ONPENENIEHHE Cpeabl pacTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAILHOTO WHAMKATOPA, PEaKIMH HOHHOTO OOMEHa), MPOBEICHUE MPAKTHUYECKON
paboTel «BnusiHue pa3ziauuHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKOM peaKInm.

PacuétHrle 3amaumn.



Pacuérel Mo ypaBHEHUSIM XUMUYECKHX PEAKLHM, B TOM YUCIE TEPMOXUMHUYECKHE
pacy€Thl, pacyEThI C UCTIOJIBb30BAHUEM MOHATHS «MACCOBAsl A0JIS BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxxenue HemertaimioB B llepmonnueckoil cucteMe XHMHUYECKUX
aneMmeHToB [[. . MeHneneeBa u 0COOEHHOCTH CTpoeHUs aTOMOB. DU3nUecKre CBOMCTBA
HEMETAIJIOB. AJUIOTPOIKS HEMETAIOB (Ha MpuUMepe KHUcIopoAaa, cepbl, (ochopa u
yTiIepoia).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJIOB (TaJIOT€HOB, CEpbI, a30Ta,
docdopa, yriepona U KpeMHHUS) U UX COCIUHEHHH (OKCHUIOB, KHUCIOPOICOAEPHKALIUX
KHUCJIOT, BOJAOPOIHBIX COCIMHEHUN).

[IpruMeHeHne BaXKHENIIIMX HEMETAIIOB U UX COEUHEHHIA.

Meramnbl. Ilonoxenue wMeramioB B llepuognueckoid cucreMe XHUMHYECKUX
aneMmeHToB /. . MenneneeBa. OcCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OOmme  ¢usuueckue  cBoiictBa  MeTawoB.  CrutaBel  METaslIoB.
DIEKTPOXUMUYECKHUN Pl HAIIPSIYKEHUM METAJLIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HAaTpUH, KM, KaJIbIIUA, MarHuu,
ATIOMHUHUH, [IUHK, XPOM, KEJI€30, MEb) U UX COCTUHEHUHN.

O6mmue crocoOsI moy4yeHus: MetayioB. [I[puMeHeHue MeTalIoB B OBITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHHUS BEILECTB M WX NPEBPAILCHUN: W3y4YCHUE
KOJUTEKIINH «MeTaJuibl M CIUIaBbl», 00pa3lloB HEMETAIIJIOB, PEIIEHNE YKCIIEPUMEHTATbHBIX
3a7a4, HAOMIOJCHHE U OMHCAaHWUE JEMOHCTPAIMOHHBIX U Ja0OPAaTOPHBIX OIBITOB
(B3aMMoOJEWCTBUE THUAPOKCHAA aJIIOMHUHHMS C pacTBOpaMU KHUCIOT M UIEJIOYEH,
KaueCTBEHHBIC PEaKI[MU Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuértel Macchl BemecTBa mwin 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIIECTRA,
Macce WM 00bEMY OJHOTO M3 YUYAaCTBYIOIIMX B PEAKIMU BEHIECTB, PACUETHI MAacCh
(oOBEMa, KonMuUecTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB MMEET
IIPUMECH.

XuMHSA U )KU3Hb

Ponps xumum B oOeclmeUueHMH DSKOJIOTHYECKOH, HSHEPreTHYECKONW U IHIIEBOU
0€30macHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKIUN.

[IpenacraBnenus 00 OOMMX HAYYHBIX MPHUHIUIIAX MPOMBIIUICHHOTO TMOTYyYCHHS
BA)KHEHUILNX BEILIECTB.

UenoBek B MHUpE BEIIECTB U MAaTE€pUAJIOB: BaXKHEUIIINE CTPOUTEIbHBIE MAaTEPUAIbL,
KOHCTPYKIIMOHHBIE MaTepHAJIbl, KPACKH, CTEKJI0, KEpaMHUKa, MAaTEPHUaIbI ISl SJIEKTPOHUKH,
HAaHOMATEpHUaJbl, OPrAaHMUECKHE U MUHEPAIIbHBIE yI00pEHUSI.

XuMHUS W 3I0pOBbE YEJOBEKa: IMpaBWia HCMOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia OE30MACHOTO HCIIOJIB30BAaHUSI TPEMapaToB OBITOBOW XUMHUH B
MMOBCEHEBHOM JKU3HM.

MexmpeameTHbIe CBS3H.

Peanuzanuss MeXnpeaMETHBIX CBsI3ed MpPU M3y4YeHUU OOUIeH W HEOopraHM4YecKon
xumuHn B 11 Kiacce OCYIIECTBISIETCS] Yepe3 HCIIOJIb30BAaHUE KaK OOIIHMX €CTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TIOHATUH, SBIAIONIMXCS CHCTEMHBIMU IS OTACIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIC TIOHATHUS: HAYUYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHs,
aHalIM3, CHUHTE3, KilaccupuKamus, TEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJICIMPOBAHKE, U3MEPEHNUE, SIBIICHUE.

duznka: MaTepus, SHEPTrusl, Macca, aToM, dJICKTPOH, MPOTOH, HEUTPOH, HOH, U30TOTI,
PaINOAKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKUil ypOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSTHHE BEIIeCTBa, (PU3MUYECKUE BEIMYMHBI U CAMHUIIBI UX HU3MEPCHHS,
CKOPOCTb.

buonorus: kineTka, opraHusm, dKocucTema, ormocdepa, MaKpo- ¥ MHKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEILIECTB B OpraHU3ME.

['eorpadus: MuHEpaspl, TOPHBIC TOPOJBI, IIOJE3HBIE HCKOIaeMble, TOIUIMBO,
PECYpCHL.

TexHomorwsl: XUMHUYECKassh TMPOMBINLICHHOCTh, METALIYPrus, MPOU3BOJACTBO
CTPOUTENIbHBIX  MaTe€pUajoB, CEIbCKOXO3SMCTBEHHOE  MPOM3BOJCTBO,  IHINEBAs
MIPOMBIIIIICHHOCTD, dbapmarieBTHIEeCKas IIPOMBIIIICHHOCTb, MIPOU3BOICTBO
KOCMETHUECKUX  MPEemaparoB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTEpUaJIOB,
AIIEKTPOHHAS TIPOMBIIIIIICHHOCTH, HAHOTEXHOJIOTHH.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO XUMHUU
HA BA30OBOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHUS O0YyJArOIITUMUCS
nporpamMm  cpeiHero oOmiero o0pa3oBaHUS  (JMYHOCTHBIM, METAaNpeAMETHBIM U
npeaMeTHeiM).  HayuyHo-mMeTroanueckoil OCHOBOM il pa3palbOTKH  IIaHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOrPaMM CpeIHEro oOIero o0pa3oBaHUs SBISETCS CHCTEMHO-
JeATEIbHOCTHBIN MOXO/.

B cooTBeTcTBHM € CUCTEMHO-AECATEIBHOCTHBIM IIOJX0I0M B CTPYKTYPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeAMeTa «XUMHs» Ha YpOBHE CpelHero oOuiero oopazoBaHus
BBIJICJICHBI CIEAYIOIINE COCTABIISAIOLINE:

OCO3HAaHHWE OOYYArOIIUMHUCS POCCHUHCKOW TPaXKJaHCKOW HACHTUYHOCTH  —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEACIICHUIO;

HAJIMYME MOTUBALIMU K O0yUYEHHIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUN JUYHOCTH HA OCHOBE
KJTFOYEBBIX IEHHOCTEH M NCTOPUUECKUX Tpaauiuii 0a30BOM HAyKH XUMUH;

TOTOBHOCTh U  CIOCOOHOCTh OOYyYalolIMXCsi PYKOBOJCTBOBAaThCSI B  CBOEH
JIEATEIIbHOCTU LICHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IPUCYIIUMHU LIEJIOCTHONU CUCTEME
XUMHUYECKOTo 00pa3oBaHMs;

HaJIMYMe MPaBOCO3HAHUS IKOJIOITMYECKON KYJIbTYPbl M CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH KU3HEHHBIE IIJIaHBI.



JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCMUTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C T'yMaHHUCTUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, AYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U HJA€alaMU POCCHUIICKOTO
Ipa)XJIaHCKOrO OOIIeCTBa, MPUHATHIMU B 00IIECTBE HOPMaMH U IPAaBUJIAMU TOBEJCHUS,
CHOCOOCTBYIOIIMMH ~ IIPOLIECCaM  CaMOIIO3HAHMSI, CaMOPAa3BUTHUS M HPABCTBEHHOTO
CTaHOBJICHHUS JTUYHOCTU OO YUYAOIIUXCSI.

JIn4HOCTHBIE ~ pe3yibTaTbl  OCBOEHHMS  IpeaMera  «XHUMHS»  OTPaKaroT
c(OpMHUPOBAHHOCTh  OMbITA  IO3HABATENILHOM M  MPAKTUYECKOW  JESTEIIbHOCTH
00y4aIUXCs N0 peau3aliyi NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YaCTU:

1) rpa:xIaHCKOro BOCIIUTAHUS

OCO3HAHMSI OO0YYAIOUIUMHUCS CBOMX KOHCTHUTYLUMOHHBIX IPaB M 0O0S3aHHOCTEM,
YBa)KCHHSI K 3aKOHY U MPABOIOPSIKY;

NPEICTABICHUS O COLMAIbHBIX HOPMaxX U MPABUIIAX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOHN MAESATENbHOCTH NPU CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1ay, BBIMIOJIHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHS, IOTUKY U apTyMEHTHI
JOPYTUX IPU aHAJIM3€ Pa3IUYHbIX BUJIOB yU€OHOU eATEeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOI'O OTHOIIEHHSI K UCTOPUYECKOMY U HAYYHOMY HACJIEAUIO OT€YECTBEHHON
XUMHH,

YBa)XEHHSI K TIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MMPAKTUUYECKOTO IPUMEHEHUS
XUMHH, OCO3HAaHUS TOIO, 4YTO JOCTWKEHUS HAYKH €CTh pe3yJbTaT AJINTEIbHBIX
Ha0JII0/IEHN A, KPOTIOTIUBBIX SKCIIEPUMEHTAJIbHBIX MOMCKOB, IOCTOSSHHOTO TPpyAa YYEHBIX
U IPAaKTUKOB;

MHTEpeca U IO3HABATENIbHBIX MOTHBOB B IMOJYYEHUH U TOCIEAYIOIIEM aHaIu3e
UH(POPMAIIMU O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOI O0TE€UeCTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XMMUYECKUMHU SBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEAECHHUE M MOCTYIIKM CBOMX TOBAapUUIEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popmupoBaHusi KYJbTYPHbI 310POBbS:

NOHMMAaHUS LIEHHOCTEH 310pOoBOro M 6e30macHoro o0pasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOmoneHusi mpaBwyl  0Oe3omacHOro oOpalieHuss ¢ BemecTBaMH B OBITY,
MOBCEJHEBHON KU3HU U B TPYAOBOMU JEATEIBHOCTH;

NOHMMAHUS LIEHHOCTU MPaBWJI WHAMBHYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUSI B CUTYAIUSIX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJCH;



OCO3HAHMSI TOCIEJACTBUH M HENpUATHUS BPEIHBIX TNPUBBIYEK (YyHOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TPyA0BOr0 BOCTIUTAHUSA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKOM AEITETbHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUU MNPAKTUYECKUX 3a70ad COLMATIbHOMN
HaIIPaBJIEHHOCTH (B paMKaxX CBOETrO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3iuyHOTo pojia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPyZAa U pe3ybTaTaM TPYJO0BOH AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIMBHUAYaTbHOW TpaeKTOpUU OOpa3OBaHUS,
Oyayuieit mpodeccuu W peanu3aluid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUETOM
JTUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 3K0J10rM4eCcKOro BOCIUTAHUSA:

AKOJIOTUYECKH II€JI€COO0pPa3HOT0 OTHOIIEHUS K TMPUPOJAE, KaK HCTOUYHHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSI  TJIOOAJTBHOTO  XapakTepa HSKOJOTHYECKUX MPOOJieM, BIUSHHS
HPKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLUATIBHON CPEIbL;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTIDKCHUN XUMHUU JJIS PEIICHUS
BOIIPOCOB PallMOHAIILHOIO MPUPOIONOIB30BaHMS;

AKTHUBHOTO HENPHUATHS JIEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEW IPUPOIHOMN
cpelne, YMEHHUS TMPOTHO3UPOBATH HEOJIATONPUSATHBIE JKOJIOTUYECKHE TOCIEACTBUS
MPEAINPUHUMAEMBIX JEUCTBUN U NPEAOTBPAlIaTh UX;

HaJU4MS Pa3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKOM KYJIbTYPhI, OIbITA
JIEATEIbHOCTA SKOJIOTUYECKON HAINpPaBICHHOCTH, YMEHUS PYKOBOJACTBOBAThCS HMHU B
MO3HABATEIHHONW, KOMMYHUKATUBHON U COIMAIBHOU MPAKTUKE, CIIOCOOHOCTH U YMEHHS
AKTUBHO MPOTHUBOCTOSATH UJICOJIOTUU XeMO(POOHH;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOU MPAKTUKH;

MOHUMAaHUS CHeU()UKA XUMHUHM KaK HayKd, OCO3HaHUs €€ posu B POpMHUPOBAHUU
paIMOHATFHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUM IIEJIOCTHOTO TIpEJCTaBiICHHUs 00
OKpYXaIoIIeM MHpPE KakK O €IMHCTBE MPUPOJbI M YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOIeM COXpaHeHUs MPUPOTHOTO PAaBHOBECHS,

yOXKIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOW IIUBWIIM3AINH: B €€
T'YMaHUCTUYECKOH HAMpaBICHHOCTH M BaXXHOM POJM B CO3JaHUM HOBOM 0a3bl
MaTEpUANLHON KYyJIbTYphI, PEIICHUH TJI00aTbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUS
YeJIOBEUECTBa — CHIPhEBOM, DPHEPTETUUECKOM, MTUIIIEBON U IKOJIOTUYECKONW OE30MacHOCTH,
B DPa3BUTUU MEIUIIMHBI, OOCECIICUCHUU YCIOBUN YCIHENTHOTO TPYyJda M DKOJIOTHYECKU
KOMQOPTHOM )XU3HU KaXJOTO YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOU TI'PAMOTHOCTU: MOHUMAHMS CYIIHOCTH METOJOB MO3HAHUS,
UCIIONIb3YEMBbIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOJy4aeMbIe
3HAHUS 7151 aHAIKM3a U OObSICHEHUS SIBICHUN OKPY’KAIOIIET0 MUPA U MPOUCXOASIIINX B HEM



U3MEHEHUN, YMEHHUS JleJaTh 0OOCHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE Hay4YHBIX ()aKTOB U
UMEIOIIUXCSI TAHHBIX C EJIbI0 TOJTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIOJIB30BaTh XMMHUYECKHE 3HAHUS IS PEIICHUS
npo0JieM B pealbHbBIX JKU3HEHHBIX CUTYAIUsX;

WHTEpEeca K MO3HAHUIO M HCCIIE0BATEILCKON JACSITEIIEHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEMPEphIBHOMY 00pa30BaHUIO U caM000pa30BaHuUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH I1I0 XUMHUU B COOTBETCTBHHM C JXU3HCHHBIMHU
NOTPEOHOCTSMU;

MHTEpeca K OCOOEHHOCTSAM Tpyda B pa3inuHbIX cdepax MnpodeccuoHaTbHON
JESITENIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHbie pe3yiabTaTbl OCBOCHHS yueOHOT0 TIpeMeTa « XuMus» Ha ypOBHE
cpeaHero odiero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIE TUTST dbopmMupoBaHus MUPOBO33PECHHUS o0y4JarImmxcs
MEXIUCIUILTNHAPHBIE  (MEXKIpPEIMETHBIC) OOIEHAyYHbIC TIOHATHS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CHIEIU(UKY METOJIOB IMO3HAHUS, UCTIONB3YEMBIX B
€CTCCTBCHHBIX HayKaxX (Marepus, BEIIECTBO, JHEPIHs, SBICHHUE, MPOIECC, CUCTEMa,
HAy4YHBIN (aKT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, MCCIEIOBaHUE,
HaOJTI0ICHNEe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHEC);

YHHUBEpCaJbHbIE y4eOHbIE JCHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
peryisTuBHbIE), oOecrneunBarome (GpopMupoBaHue (QYHKIIMOHAJIBHOM T'PaMOTHOCTH U
COIMAJILHOM KOMIIETEHIINH 00yJaroxcs;

CIOCOOHOCTh OOYYarOIIUXCsl HCIOJIb30BaTh OCBOCHHBIE MEKIUCHIUILIMHAPHEIE,
MUPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAIbHbIC YUeOHbIC IEHCTBUS B TIO3HABATEIHHOU U
COLMAJIBHOM MPaKTHUKE.

MeranpenMeTHbie pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHLHBIMHI yU4eOHBIMU
M03HABATEIHHBIMUA, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSIMH.

OBiaieHne YHUBEPCAJbLHBIMU YUeOHBIMH NMO3HABATEIbHBIMU JICiiCTBUSIMMU:

1) 6a30BbIe JJOTMYECKHE AeCTBUA:

CaMOCTOSATEIBHO (POPMYIUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarTh;

OTIPEJICIIATH TICNN JISATEIHLHOCTH, 3a/1aBasi apaMeTPhl M KPUTCPUU UX JTOCTHIKCHUS,
COOTHOCHTbH PE3YNIbTATHI ACSITEILHOCTH C MOCTaBICHHBIMU IEJISIMU;

UCIIOJIb30BaTh MTPH OCBOCHUY 3HAHUH TPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATh
XapaKTepHbIC TMPU3HAKU TIOHATUNA W YyCTAHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BATH
COOTBETCTBYIOITUE TIOHATHS JIJISI OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBJICHHIHA;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCU(PHUKAIMU BEHIECTB U XUMHUYECKHUX
peaKLHnii;

YCTaHABJIUBATH MPUINHHO-CJICICTBEHHBIE CBS3H MEXK/y U3y4YaeMbIMH SIBICHUSMH,

CTPOUTH JIOTHYECKHUE PACCYXJACHUs (MHIYKTHUBHBIC, JACIYKTUBHBIC, 10 aHAIOTHH),
BBISIBIISITh  3A4KOHOMEPHOCTH W TPOTHUBOPEUYUST B  PAcCMAaTPUBACMBIX  SIBJICHUSX,
(bopMyJTHPOBATH BHIBOJIBI M 3aKTFOUCHHS;



IOPUMEHATh B IPOLECCe IO3HAHUS, MHCIOJIb3yeMble B XHUMHUH CHMBOJINYECKHUE
(3HaKOBBIE) MOJIENH, MPeoOPa30BbIBATh MOJEIbHBIC MPEACTABICHUS — XUMHUUECKUN 3HAK
(cuMBOJI) 3J€MEHTa, XUMUYecKas (OopMyla, YpaBHEHHE XUMHUYECKOW peakuuu — IMpu
peleHuy y4eOHBIX IO3HABATEIbHBIX M IMPAKTHMUYECKUX 3a/ad, MPUMEHATh Ha3BaHHBIE
MOJIETIbHBIE TIPEJICTABICHUS U1l BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMUYECKHUX pEeaKLUil.

2) 6a3oBbIe HCCIeA0BaTeIbCKNE IeCTBUSA:

BJIaJIeTh OCHOBAMU METOJI0B HAYYHOTI'0 ITO3HAHUS BEILECTB U XUMHUECKUX peaKIuii;

(dopMynupoBaTh LETU U 3aJa4l HCCIEIOBaHUSA, HCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOATENbHO C(HOPMYJIUPOBAHHBIE BOINPOCHl B KaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI /i1 ()OPMHPOBAHUSL THIIOTE3bl IO IMPOBEPKE IMPABUIBHOCTH BBICKA3BIBAEMBIX
CYX/ICHUMU,

BJIa/IETh HABBIKAMH CAMOCTOSTEIBHOTO MJIAHUPOBAHUS U MIPOBEJICHUS YUYEHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yYMEHHUS HaOmIolaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENBHO IPOrHO3UPOBATH €0 pe3yibTar, GOPMYIHPOBATH 000OUIEHUS U BHIBO/IBI
OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEJOBAHMUS, COCTABIATH 0OOCHOBAHHBIN
OTU€T O MpoJeNaHHON paboTe;

IpUOOPETaTh ONBIT YYEHUYECKON HUCCIIE0BATEIBCKON U MPOSKTHOM JesITeIbHOCTH,
IPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pELICHUS
NPaKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IMUHbIX METOI0B IIO3HAHUS.

3) pabdora ¢ unopmanueii:

OpPUEHTHUPOBATHCSA B PA3IMYHBIX HUCTOYHMKAX HH(OpManuu (HaydHO-NOMYIsSIpHAs
JUTEpaTypa XMMHUYECKOTO COJAEpXkKaHHs, CIpaBOYHbIE MocoOus, pecypcel WHTepHeTa),
aHAJTM3UPOBaTh MH(OPMALIMIO Pa3TUYHBIX BUAOB M (HOPM MpEACTaBICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh Pa3IUYHbIe METObI PU MOUCKE U 0TOOpE
uH(popMaLuy, He0OXOIUMOM J1JIs1 BBIMOJIHEHUS YYEOHBIX 3a7a4 ONpPeeEHHOIO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BAHUSA  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATH ONTUMANbHYIO (OpMY TMpeAcTaBiIeHHS HHGOpMalUu
(cxeMbl, rpaduKu, AMarpaMmbl, TaOIUIBI, PUCYHKH U JIPYTHUE);

UCTOJIb30BaTh HAYYHBIN S3BIK B KAaueCTBE CPEACTBA NMpHU paboTe ¢ XUMHUYECKOI
uH(pOpMaLMen: PUMEHATh MEXIpeIMeTHbIe (pU3nyecKkue U MaTeMaTHUECKHe) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaTJIS THOCTH.

OBiaeHne YHUBEPCAJbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSIMH:

3a/1aBaTh BOMNPOCHI IO CYHIECTBY OOCYX JaeMOW TeMbl B XOJ€ JAuajora W/wiu
JMICKYCCUH, BBICKA3bIBaTh HICH, (HOPMYIUPOBATH CBOM MPEAJIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3EHTAllMEl pe3ylbTaTOB I103HABATEJIBHOM JAESITEIBHOCTH,
MOJIYUEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BBHINOJHEHUU
XUMHYECKOTO JKCIEPUMEHTA, MPaKTHUYEeCKOH padoThl MO HCCIEIOBAaHHIO CBOWMCTB



U3y4aeMbIX BEILECTB, peaju3aluud y4yeOHOro MpoekTa U (HOpMYIHPOBATH BBIBOJBI IO
pe3ynbTataM MPOBEAEHHBIX HCCIEIOBAaHUN MYTEM COTJIACOBAHUS TMO3UIMNA B XOE
00CyXIeHUsI 1 0OMEHAa MHEHUSIMU.

OgyiajieHNe YHUBEPCAJbLHBIMH PeryJIATUBHBIMH J€HCTBUSMM:

CaMOCTOATENbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO  IMO3HABATEIHHYIO
NEeSITENBHOCTD, OMpeeNsis e€ ey U 3aJja4k, KOHTPOJIMPOBATh U IO MEpEe HEOOXOAMMOCTH
KOPPEKTHPOBATh TpeJjiaraéMblii aJIfOPUTM JCHCTBUI TIPU BBITIOJIHEGHUN YYEOHBIX U
HCCIIe0BATeICKUX 3a/a4, BeIOMpaTh HanOosiee 3(PGeKTUBHBIN CIOCO0 UX PEIICHHUS C
y4€TOM TIOJTy4EHHUST HOBBIX 3HAHUW O BEIIECTBAX M XUMUUYECKUX PEaAKITHIX;

OCYIIECTBJISITH CAMOKOHTPOJIb CBOEH [E€ATEIbHOCTH Ha OCHOBE cCaMoaHalu3a Hu
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHnyeckasi XuMUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHYECKON COCTaBIAIONICH €CTECTBEHHO-
HAyYHOUW KapTUHBI MHPA, POJIM XUMHUU B TIO3HAHUU SBJICHUN NMPUPOJIBI, B (HOPMHUPOBAHUU
MBIIIJICHUS U KYJIBTYPBI TUYHOCTH, €€ (PyHKITMOHATLHOW TPAaMOTHOCTH, HEOOXOIUMOM TS
peIIeHUs TMPAKTUYECKUX 3a]1ad U IKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOTHOM cpere;

BJIQ/ICHHE CUCTEMOM XUMHUUYECKUX 3HAaHUN, KOTOpas BKIIOYAET: OCHOBOMOJIATal0IINe
NOHATUS (XUMHYECKAU DIEMEHT, aTOM, DJEKTPOHHas 000J0YKa aTroma, MOJEKYIa,
BaJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas (opmyra
(pa3BEépHyTas U COKpaIIEHHAs), MOJIb, MOJIIpHAsl Macca, MOJIIPHBIM 00BEM, YIIIepOIHbBIN
CKeTeT, QyHKIMOHANbHAS TPYIITA, PAAUKA, U30MEPHsI, U30MEPbI, TOMOJIOTUYECKUN P/,
TOMOJIOTH, YTJIEBOJIOPOMBI, KHCIOPOJ M a30TCOACpKAIIUE COCAUHEHUS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHudeckux BemectB A. M. ByTiepoBa, 3akoH COXpaHEHHsI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN SI3BIK XUMHUHU; MUPOBO33PEHUYCCKHAEC 3HAHMUS,
JeXKallue B OCHOBE MOHUMAHUSI MPUYMHHOCTU U CUCTEMHOCTH XMUMHUYECKHX SIBICHHIA,
(dakTomorMYecKne CBEICHHS O CBOWCTBAaxX, COCTaBe, IIOJYYEHHH U 0O€30MacHOM
UCTIOJIb30BAHUM  BAKHEHMINIUX OpPraHMYECKHMX BEMIECTB B OBITY U MPAKTUYECKOUH
JeSITETLHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBIATh XapaKTepHbIe MPU3HAKH TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIONIUEC IIOHATUS TIpU
OTMCAHUH COCTaBa, CTPOCHHUS M MPEBPAIICHUN OPTaHUYECKUX COCTMHCHHUI,

c(hOpMHPOBAHHOCTh YMEHUW HCIIOJIb30BaTh XHWMHUYECKYK) CHMBOJIHMKY IS
COCTaBIICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cOkpaméHHon) (opmyn
OpraHMYECKHX BEIISCTB W ypPaBHCHUW XMMHYECKHX PEaKIUi, M3rOTaBIMBATh MOJICIIH
MOJIEKYJl ~OpPraHMYECKHX BENMIeCTB I  WUTFOCTPAllMAd WX  XUMHUYECKOTO |
POCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUN yCTAaHABIMBATH MPUHAMICKHOCTh HM3YyUYEHHBIX
OpPraHMYECKHX BEIIECTB IO WX COCTaBY M CTPOSHHIO K OMpeNeiIEHHOMY KiacCy/TpyIne



coelMHEeHUN  (YraeBOJOPOAbI,  KHCIOpPOA M  a30TCOJEpKalllue  COEIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE COCJMHEHHUS), JaBaTh KM Ha3BaHHUS 10 CHCTEMAaTHYeCKON
Homenknatype (IUPAC), a Taxxe NpHUBOAWTH TpPUBHAIBHBIC HA3BaHHUS OTICIBHBIX
OpraHMYeCKHX BEHIeCTB (ITHJICH, MPOMHIEH, AalleTUJICH, ATWICHIJIMKOIb, TIUIEPUH,
¢denon, ¢dopmanmpaerun, aueTanbIeruj, MypaBbUHAs KHCIIOTa, YKCYCHas KHUCIJIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KHUCIIOTA, TIIOK03a, GPYKTO3a, Kpaxmal, LeJUIi0I03a,
TJIUIUH);

c(hOpMHUPOBAHHOCTh YMEHUS OTPEENISTh BUIbI XUMHUUECKON CBA3U B OPraHMUECKHUX
COEJIMHEHUSAX (OAMHAPHBIE U KPATHBIE);

cOpMHUPOBAHHOCTh  yYMEHHsSI  MPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa 1 0OBSICHEHUSI 3aBUCHMOCTH CBOWMCTB
BEILIECTB OT UX COCTABAa U CTPOEHHUS; 3aKOH COXPAHEHUSI MAaCcChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUU XapaKTE€pU30BaThb COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (METaH, 3TaH, STWICH, IPOIWJICH, alleTUIICH, OyTramueH-1,3, metunoyraauen-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUJICHTIIUKOJIb, TIIUIEPHH, (PEHOII, alleTaIbAeTH ], MypaBbUHAsS
U YKCyCHas KHCJIOTHI, TJIIOKO3a, Kpaxmall, LEJUII0JI03a, aMHHOYKCYCHasl KHCJIO0Ta),
WJUTIOCTPUPOBATH TE€HETHUUECKYIO CBSI3b MEXKJY HUMHU YPABHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PeakUuil ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTb, IPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX MEPEePaOdOTKU U MPAKTUUECKOE TPUMEHEHHE
MPOJYKTOB MepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUH MTPOBOJAUTH BHIYUCICHHS IO XUMHUUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WM MPOYKTa PEAKIIUHU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAaHHOCTh YMEHUM BJIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJaX
HAy4YHOTO MO3HAHUs, WUCIOJIB3YEMbIX B XMMHUU MPU HU3YYCHUU BEIIECTB M XUMHUYECKUX
sBNCHUM (HaOrofeHne, H3MEpEeHUe, SKCIEPUMEHT, MOJAEIUPOBAaHHUE), HCIIOIb30BAThH
CHUCTEMHbIC XUMHYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B KOHKPETHBIX >KHU3HEHHBIX
CUTYyalusiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM,;

c(hOpMUPOBAHHOCT, YMEHUM COOMIOJIaTh MpaBWiIa TOJb30BAHUS XUMHYECKON
NoCcyz0i 1 1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MIPaBUiIa OOpAIEHHUs C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKLMSIMU 110 BBITIOJHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBITIOJIHATh XUMHUYECKHI SKCTIEPUMEHT
(mpeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, TIOJYUSHUE STUIICHA U U3YYCHHUE
€ro CBOMCTB, KQU€CTBEHHbIE PEaKIMU OPraHUYECKUX BEIECTB, JeHATypalus OelIKOB MpU
HarpeBaHUU, IIBETHbIE peakIMu OENKOB) B COOTBETCTBUU C MPABWIAMH TEXHUKHU
0e30MacHOCTH Mpu oOpallleHHH C BeUleCTBaMU M J1aOOpPaTOPHBIM 00O0PYAOBaHUEM,
MPEJICTABISATh PE3yJIbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amuch ypaBHEHUUH
COOTBETCTBYIOUIMX peakuuid U GOpMyIHpPOBAThH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJU3UPOBATh  XUMHUYECKYIO
MH(OPMALINIO, MOJYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpelicTBa MaccoBOW MH(MOpMALINH,
WHuTepHeT u Apyrux);



c(OpMUPOBAHHOCTh YMEHHUN COOJIIOATh IPAaBUIIA HKOJOTHYECKH 11eJ1eCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBON AEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO 370POBbs U
OKpYXarouieil MNpUpPOIHON Cpelbl, OCO3HABaTh OMNACHOCTh BO3JCHCTBHUS Ha >KHUBBIC
OpraHu3MBbl OIIPENEIEHHBIX OPraHMYECKUX BELIECTB, OHMMas cMbIc nokasarens [1/1K,
HOSICHATh Ha MNpUMEpax CIocoObl YMEHBIIEHUS W NPEJOTBPALIECHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl  00yJaromMxcs C OrPAHUYEHHBIMM BO3MOKHOCTSIMH 3/0POBbSi: YMEHHE
IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUYECKUX
SIBIICHUI;

JUIS CJENbIX W CJIA0OBUIAIINX OOYYaroIIMXCs: YMEHHE MCII0JIb30BaTh PEIbePHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaitng 11 3anucu XuMuyeckux GopMyiI.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHUs Kypca «OOmas M HeopraHudeckas XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
Hay4YHON KapTHUHBI MUPA, POJIM XMMUU B MIO3HAHUU SIBJICHUN NPUPOABI, B HOPMUPOBAHUU
MBIIUIEHUS U KYJIBTYPbI JUYHOCTH, €€ PYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOAMMOM A5
peleHus] MPaKTHYECKUX 3aJa4 M IKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pOBBIO U IPUPOJHOM cpese;

BJIa/ICHHE CUCTEMON XMMHUUYECKHUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIATAIOIIIE
HOHATHS (XUMHYECKHIA DJIEMEHT, aTOM, H30TOI, S-, P-, d- AJIEKTPOHHBIC OPOHUTAIIN ATOMOB,
UOH, MOJIEKYyJa, MOJIb, MOJSPHBIM OOBEM, BaJECHTHOCTb, 3JIEKTPOOTPULATENHLHOCTD,
CTENEHb OKHCIIEHUS, XHMHUYEeCKas CBA3b (KOBAJIEHTHAs, HMOHHAasg, MeETaJlJIM4yecKas,
BOJOPOJHAs), KpUCTAJUNIMYECKass pEHIETKa, TUIBl XMMHMUYECKUX pEaklUid, pacTBoOp,
AIIEKTPOJIUTBI,  HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAs  JUCCOLMALMS, OKHUCIMUTED,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIUU, XUMUUECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUsl SIEKTPOJIUTHYECKON JUCCOIMalu, nepuoandeckuid 3akon [[. U.
MenpeneeBa, 3aKOH COXPAHEHHsI MAcChl BELIECTB, 3aKOH COXPAHEHUs U IMPEBPAILEHUs
SHEPrUM MPH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUHU,
MHUPOBO33PDEHUECKHE 3HAaHWSA, JIEKAIIME B OCHOBE IIOHUMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMMYECKUX SIBICHUN, (PAKTOJIOIMUECKHE CBEJEHUS O CBOWCTBAX, COCTABE,
MOJy4YeHUH 1 O€3011aCHOM HCIIOIb30BAHUN BAKHEHIIINX HEOPTAHNYECKUX BEILIECTB B OBITY
U TIPAaKTHYECKOMU JEsITEIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTE€pPHbIC TPU3HAKA TOHATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJB30BATH COOTBETCTBYIOLIUE TIOHATUS TpHU
OMKMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(OpPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHUKY  JUIS
cocTaBlieHUsl (JOPMYJI BEIIECTB M YPABHEHUM XUMHUYECKUX PEaKUUi, CUCTEMAaTUYECKYIO
HoMmeHknaTypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTJENIBHBIX HEOPTaHMYECKUX BEIIECTB
(yrapHblii ra3, yrileKHCIbIi ra3, aMMHaK, rai€Hasi U3BeCTh, HeraléHas U3BeCTb, MIUThEeBast
coJia, MUPUT U APYTHE);

c(OpMHUPOBAHHOCTh YMEHUH OINpEAeNsATh BaJECHTHOCTb W CTENEeHb OKHUCIEHUS
XUMHUYECKUX JIEMEHTOB B COEIMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU CBS3U



(KOBaJIGHTHasl, HWOHHAs, METaJUIMUeCKas, BOJOPOAHAs) B  COEAUHEHMSX, THUI
KPUCTATTUYECKON PEIIETKU KOHKPETHOI'O BellecTBa (aTOMHas, MOJEKYJsIpHas, HOHHA,
MeTaJUTMYeCcKas ), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHECHMUIA;

c(OpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh NMPHUHAIJIC)KHOCTh HEOPraHHMYECKHX
BEILIECTB IO HX COCTaBYy K OMNPENEIEHHOMY KIJacCy/Tpynne COeAUHEHUN (MpocThie
BEIIECTBA — METAJUIbl M HEMEeTaJUlbl, OKCHJbI, OCHOBAaHHUS, KHUCIOTHI, aM(OTEpHbIE
TUAPOKCHUJIBI, COJIN);

c(hOpMHUPOBAaHHOCTh YMEHUN pPACKpbIBATh CMBICH Mepuoanudeckoro 3akona [I. U.
MenneneeBa W JEMOHCTPUPOBATH €Tr0 CHUCTEMATH3UPYIONIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO () YHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3yeMeHTOB 1—4 mnepuonoB Ilepuognueckoid CcHUCTEMBl XMMHUYECKHUX
anemenToB J[. 1. MenpesneeBa, HCIONb3ys MOHATHS «S-, P-, d-3JICKTPOHHBIE OPOUTAIIHY,
«QHEPreTUYECKUE YpPOBHU», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
XMMHYECKHX 3JIEMEHTOB M WX COCIUHEHWU Mo mepuojaM W rpynnam l[lepumoamdeckoit
crucTtemMbl XuMuueckux aneMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHUUYECKHE
CBOMCTBAa HEOPTaHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJY HEOPraHWYECKMMH BEMIECTBAMH C IOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(UIMPOBATH XUMHUYECKHE PEAKIHH 10
Pa3JIMYHBIM MPU3HAKaM (YHCIY U COCTAaBY PEarupyroluX BEIIECTB, TEIUIOBOMY 3P (HEKTy
peaKIfy, U3MEHEHHIO CTETIEHEH OKHUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIUU, YIaCTHIO
KaTajln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTABIATh YPABHEHHUS PEaKIMM pa3IUYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEaKlii HOHHOTO OOMEHa, YUUTHIBAsI YCIOBUS, IPU
KOTOPBIX 3TH PEaKlMu UIYT A0 KOHIIA;

chOpMHUPOBAHHOCTh ~ YMEHUH  TPOBOAWTH  PEAKIMH,  IOJITBEPIKIAIOIINE
KAQUYEeCTBEHHBIN COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

c(hopMUPOBAaHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTENFHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanmaHca 3THUX
peaKuui;

c(OpMHUPOBAHHOCTh YMEHHUI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peaKkuu OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO PAaBHOBECHS B
3aBUCUMOCTHU OT BHelIHero Bo3aeicTus (mpuniun Jle [llaTemnse);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE MTPOIIECCHI, JICXKAIIHIE B
OCHOBE€ TPOMBIIUICHHOTO TMOJYYEHHUS] CEpPHOW KHUCIOTHI, aMMHakKa, a TakKkKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUI 00 OOIUX HAYYHBIX MPHUHIUIAX U IKOJIOTUUECKUX
nmpoOaeMax XMMHUYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN TPOBOAWTH BBIYUCICHUS C WUCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B MPU XUMHUYECKUX
peaklMsIX, MacChl BEIIeCTBa WM 00bEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,



Macce Win 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKMU BEIIECTB, TEIUIOBOTO 3 dexra
peakivy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, MPEBPAIEHUS U COXPaHEHUS
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBWIAa IMOJIH30BAHUS XHUMHYECKOU
MOCyJI0M U 1a00paTOpHBIM 000pYAOBaHUEM, a TAK)Ke MpaBuia OOpaIleHus ¢ BelleCTBaMuU
B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBITIOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBITIOHITH XUMHUYECKUN IKCIIEPUMEHT
(paznokeHue MepoKcUuaa BOJOPOJia B MPUCYTCTBUM KaTalu3aTopa, ONpENeIeHHE CPeIbl
pacTBOpPOB BEIIECTB C IOMOINBIO YHHUBEPCAJIbHOIO WHIMKATOPA, BIUSHUE DPA3ITHYHBIX
(bakTOpOB Ha CKOPOCTh XMMHUECKON peaKliy, peakliui HOHHOTO 0OMEHa, KaueCTBEHHbIE
peakuuu Ha cynbdar-, kapOOHAT- M XJIOPHJ-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE
AKCMIEPUMEHTANIBHBIX 3a7a4 Mo TemMaMm «Metamib» U «HemeTais») B COOTBETCTBUH C
NpaBWIaMH TEXHUKU O€30MaCHOCTH MpU OOpalIeHUH C BElleCcTBaMHU U J1a00paTOPHBIM
000pyZ0BaHHEM, TMPEACTABIATh PE3YJIbTAThl XMMUYECKOTO OJKCIIEpUMEHTa B (Qopme
3alMCH YPaBHEHUU COOTBETCTBYIOIIMX peakUMil U (popMyaupoBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yJbTaTOB;

cOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHUECKH  aHAJU3UPOBATh  XUMHUYECKYIO
uHpOpMALIUIO, TOJYy4aeMyl M3  pa3HbIX HMCTOYHMKOB (CpeACTBAa  MacCOBOM
KOMMYHUKaIuu, THTEpHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MpaBUiIa HKOJIOTHUECKH 1EJIeCO00pa3HOT0o
MOBE/ICHUS B OBITY U TPYJOBOM NIE€ATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 370POBbS U
OKpYXaloleil NpUPOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JIEHUCTBUS Ha >KUBBHIC
OpraHu3Mbl ONpeNeNEHHBIX BellecTB, MoHUMas cMmbich nokasarens [IJIK, moscusaTe Ha
npuMepax CrocoObl YMEHBIICHHS] W TPEJOTBpPALICHUS WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

Uis  OOy4aromMXCsli € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBbSI: yMEHHE
MIPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUUYECKUX
SIBJICHUU;

JUISL CJETBIX U CIA0OBUIANIUX OOYYAIONIUXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYCUHYIO crcTeMy o0o3HaueHui JI. bpaitns mist 3anucu XuMudeckux GopMyII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (uugposbie)
Ne ni/nt Kourpouabubie IIpakTHnueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XUMHHU
[IpenmeT opraHM4ECKON XUMUMU. bubmmorexa HOK
https://lesson.edu.ru/04/10
1.1 Teopuns cTpoeHUsT OPraHNIECKUX 3
coenuHeHuit A. M. bytieposa bubmmoreia PILL
https://resh.edu.ru
Uroro no pazgeny 3
Pa3zpnen 2. YrueBoaopoabt
bu6mmorexka IIOK
21 [IpenenbHbIE YTIACBOIOPOIBI — 5 https://lesson.edu.ru/04/10
aJTKaHbI bubamnorexa POII
https://resh.edu.ru
bu6mmoreka IIOK
29 HenpenenbHbie yriieBo10pOIbL: 6 1 https://lesson.edu.ru/04/10
QJIKCHBI, AJIKAAUECHBI, aJIKUHBI bubnuorexa POII
https://resh.edu.ru
bu6mmoreka IIOK
23 APOMATHHECKIE YIICBOIOPOEL ) https://lesson.edu.ru/04/10
bubmmoreka POII
https://resh.edu.ru



https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/

2.4

[IpupoaHble UCTOYHUKU

YTJIEBOJIOPOJIOB U UX MepepadoTka

bu6mmoreka [IOK
https://lesson.edu.ru/04/10
bu6nuorexka POII
https://resh.edu.ru

Uroro no pazneny

13

Paznen 3. Kuciopoacoaepxaiue OpranHn4eckue coeJMHeHus1
bu6mmoreka [IOK
https://lesson.edu.ru/04/10
3.1 Criaptel. DeHon 3 Eumorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
3.9 Anbnaerunsl. KapooHOBBIE ; https://lesson.edu.ru/04/10
' KUCTOThI. CI0KHBIE d(DUPHI bubnmnoreka POII
https://resh.edu.ru
bu6mmorexka IIOK
https://lesson.edu.ru/04/10
3.3 3
YTIeBO/E! but6nmorexa POII
https://resh.edu.ru
Uroro no pazneny 13

Pa3znen 4. A3oTrcoaepxaiye opraHnyecKue coeJHHEHUs

4.1

AMUHBI, AMUHOKHUCIIOTHI. beltku

bu6mmoreka IIOK
https://lesson.edu.ru/04/10
bu6nunorexa POIII
https://resh.edu.ru



https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/10
https://resh.edu.ru/

Uroro mno pazneny

Pa3zpnes S. BoicokoMOJIEKYISIpHbBIE COeIMHEHUSA

bu6mmoreka [IOK
https://lesson.edu.ru/04/10
5.1 [Tnactmaccel. Kayayku. Bonokna 2 BHZJ’II/IOTGKa P
https://resh.edu.ru
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOTPAMME
11 KJIACC
KosmmuecTBo 4acos JIEKTPOHHBIE
HaumMeHoBaHue pa3gesioB U TeM (undposBbie)
Ne ni/m KonTpoabusie IIpakruyeckue
MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypcsl
Paznen 1. Teopernyeckue 0CHOBbI XUMUM
Crpoenne atromoB. [leprnoanuecknii bubnuoreka [IOK
11 3aKoH ¥ [lepuonueckas cucreMa 3 https://lesson.edu.ru/04/11
' XAMHAYECKUX 3eMeHTOoB JI. . bu6mmorexa POII
MenenceBa https://resh.edu.ru
12 CrtpoeHue BelecTna. 4 bubnuoreka [IOK

MHoroo0pa3ue BemecTB

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lesson.edu.ru/04/11

bubnuoreka POIII
https://resh.edu.ru

bu6mmoreka [IOK
13 T — 6 https://lesson.edu.ru/04/11
' peartt bubnuoreka POIII
https://resh.edu.ru
Hroro mo pazaeny 13
Pa3znen 2. Heopranuveckasi XumMusi
bu6anorexa IIOK
https://lesson.edu.ru/04/11
2.1 M 6
CTALIE bubnuoreka POIII
https://resh.edu.ru
bu6anorexa IIOK
https://lesson.edu.ru/04/11
2.2 Hemeramsl 9 Ermiorexa PLLI
https://resh.edu.ru
bu6mmoreka IIOK
CBsi3b HEOPTaHUYECKUX U https://lesson.edu.ru/04/11
2.3 2
OPTaHUYECKUX BEIIECTB bubmuoreka POIII
https://resh.edu.ru
Uroro no pazneny 17
Pa3zgen 3. Xumud v :Ku3Hb
3.1 XUMUS U KU3HD 4 bubnnorexa LHOK

https://lesson.edu.ru/04/11



https://resh.edu.ru/
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lesson.edu.ru/04/11

bubnuoreka POIII
https://resh.edu.ru

Uroro no pazneny

OBILEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://resh.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEYEHUE OEPA30BATEJIBHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIUISI VUEHUKA

» Xumus, 10 xnacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«JIPODAY; AKUIHMOHEPHOE 00111ECTBO «3maTenbCcTBO «IIpocBemenue»
» Xumus, 11 xnacc/ I'abpuensa O.C., OG1IecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe obiiectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

1. KaBepuna, P. I'. Uanoga, /I. }O. [lo6potun; noxa. pen. I'. C. Koanesoii, O. b.
JlorunoBoii. — M.: IIpocBemenne. — 2013. — 128 c.

2. Ho6potun M. FO. Konrponupyromas GyHKIMS ILKOIBHOTO XUMUYECKOTO
skcnepuMenTa // Xumus B mkone. — 2017. — Ne 3.

3. Epeirun . I1., umkuna E. A. Metoauka pernieHus 3a1a4 1o XUMHUHU: y4aeo.
mocoOue st CTYJIEHTOB Te/l. UH-TOB 10 6uoi. u XuM. crell. — M.: [IpocBemienue,
1989. - 176 c.

4. 3notHukoB . I'. XuMuueckuii SKCIepUMEHT Kak crielu(puueckuii MeToa
oOyuenus // [lepBoe centsiopsi. — 2007. — No 24.

5. Momaanosa I'. H., Cruactuna M. I'. KoimuecTBEeHHBIC OTHOIIICHUS B XUMUH //
Xumus g WKoJIsHUKOB. — 2020. — Ne 4.

6. O6mas meroanka oOyuenus xumun B mkode / P. I'. IBanosa, H. A. T'opoauiiosa,
J. YO. lo6potuH u np.; moxa pexn. P. I'. Usanosoii. — M.: IIpoda, 2008. — 319 c.
(Poccuiickas akagemust oOpa3zoBanus — yuureinto). A.A. Kasepuna, P.I'. IBanosa.
I'n. HopmaTuBHas 6a3a XUMHUYECKOT0 00pa30BaHUs B CPEAHEH MIKOJIE.

7.Xumus. Pelienre 3a1aHnil MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.

Kax monyuuts MakcuManbsHbIit 6ai1 Ha EI'D: yueb. mocobue / A. A. KaBepuHa,

I'. H. MonuanoBa, H. B. CBupunenkona, C. B. CtaxanoBa. — M.: Uuremiext-LlenTp,

2015.-216c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChBI U PECYPChHI CETH
HUHTEPHET

Ypox (PBII) https://resh.edu.ru

Ypoxk (Hcmopraun) https://nsportal.ru
(AKmnacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesentanus (Madoypok) https://infourok.ru
bub6imoteka [{OK https://m.edsoo.ru
[MpesenTanus (3uanuo) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/

VYpok : https://urok.1sept.ru

VYpok, npesenraruu:https://multiurok.ru
Ypoxk(®@OKCDOPI):https://[foxford.ru
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