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IHosscHuTEJABLHAA 3aAIINCKA

PaGouast mporpamMma 1Mo XUMHM Ha YpPOBEHb CpEIHEro o0mero oOpa3oBaHMs Ui
obyuaromuxcs 10-11-x kmaccoe MAOY CII Ne 76 pa3paboraHa B COOTBETCTBHU C
TpeOOBaAHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enaepalbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa CpeaHero obmero obpasoBaHus» (¢
WU3MCHEHUSIMU, BHECCHHBIMHU TTpHKa3oM MuHnmpocserienust ot 12.08.2022 Ne 732);

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHun deaepaibHON
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHUNY;

e mpukaza Munmnpocemenus ot 22.03.2021 Ne 115 «O6 yrtBepxknenuu llopsaka
OpraHu3alliii ¥ OCYIIECTBICHUS 00pa3oBAaTENbHON JESATEIBHOCTH IO OCHOBHBIM
o0mieo0pa3oBarebHbIM MpOrpaMMaM — O00pa3oBaTeNbHBIM MpOrpaMMaM HadajibHOTO
00111er0, OCHOBHOTO OOIIETO U CPEHEro 00IIero oopa3oBaHus»,

o Konnenuuu npenogaBanusi y4eOHOTo npeamera « XuMus»,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucteMe oo1iero oopazoBaHus;

e CII 2.4.3648-20 «CanutapHO-3MUAEMHOJIOTHYECKHE TPEOOBaHUS K OpraHU3aIusM
BOCIIUTaHUS ¥ OOy4YEHHs, OT/AbIXa U O3JJOPOBJICHHUS JIETCH M MOJOACKN», YTBEPIKICHHBIX
MMOCTaHOBJICHHEM TJIaBHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «'urnennyeckre HOPMATUBBI U TPEOOBAHUS K 0OECIICUCHUIO
OezomacHocT © (Wik) OE3BPEAHOCTH I 4YeloBeKa (aKTOPOB Cpelbl OOUTAHHUS,
YTBEP)KIECHHBIX TOCTAaHOBJICHUEM TJIIaBHOTO caHuTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOTO IJIaHa CpeHEro o01Iero oopa3oBanus, yTBEpKACHHOTO mprukazoM MAOY
CI Ne 76 ot 08.08.2024 Ne 01-04-1057 ;

o [lonoxxenus o pabounx nporpammax B MAOY CII Ne76, yTBep:KI€HHOTO IPUKA30M
MAOY CIII Ne 76 ot 27.08.2024 Ne 01-04-1079/1.

e (enepanbHOIl pabouel mporpammbl Mo y4eOHOMY MpeaAMeTy «XuMHs» 06a30BOro
YPOBHSI.

PabGouast mporpamma oOpueHTHpOBaHa Ha IIEJIEBbIE MPUOPUTETHI, CHOPMYITHUPOBAHHBIE B
benepanbpHON paboueit mporpaMme BOCIIUTaHUS U B paboueii mporpamMme Bociutanus MAOY
CIII Ne 76.

Xumuyeckoe  oOpa3oBaHMe,  IOJIydaeMoO€  BBIMMYCKHUKaMH  OO0IIeoOpa3oBaTelbHON
OpraHW3alli¥, SBJIACTCS HEOThEMJIEMOW dYacThlo X 00pa3oBaHHOCTH. OHO CITYKHUT
3aBepIIAIOIIMM ATAllOM pealu3alliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPUCYIIMX IIEJIOCTHOM CHCTEME XHMHUYECKOro OO0pa3oBaHUsA. DTH IIEHHOCTH
KacaroTcs MO3HAHMS 3aKOHOB MPUPOBI, GOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIbTYphI
YeJoBeKa, a TaKKe JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IIOPOBBIO H
MPUPOAHON cpene. Peanmsyercss xummueckoe oOpa3oBaHHe OOy4arolIuXcs Ha YpOBHE
cpenHero oOmero oOpa3oBaHUs CPEICTBAMH y4eOHOTO MpeaMeTa «XUMUs», COAEpKaHue U
MMOCTPOCHHE KOTOPOTO OMpPENEICHBl B MPOTpaMMe MO XMMHHU C y4eTOM CHENUu(UKH HAYKU
XUMHH, €€ 3HAYCHUA B ITO3HAHWH NPHUPOIALI U B MaTepI/IaHLHOfl JKNU3HU O6HIGCTBa, a TaKXeE C
y4eTOM OOIIUX IIeNiei M MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpennero obmiero oopazoBanus B Poccutickoit denepammm.



XuMHS KaK 3JIEMEHT CHCTEMbI €CTECTBCHHBIX HAyK HIPacT 0COOYIO0 pOJIb B COBPEMEHHOM
[UBUIN3AIIMY, B CO3JAHUH HOBOW 0a3bl MaTepUabHON KyJabTypbl. OHa BHOCHT CBOM BKJIAJ B
bopMUpOBaHHE PpAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHUE LEJIOCTHOTO
HpENCTaBICHNsT 00 OKpYKaloIleM MHUpPE KaK O €JWHCTBE IPHPOABI M YEIOBEKa, KOTOPOE
(dbopMupyeTcsi B XMMUU HAa OCHOBE MOHUMAaHUS BELIECTBEHHOT'O COCTaBa OKPYKAIOIIEro MUPA,
OCO3HAHUSI B3aUMOCBSI3M MEXJIY CTPOCHHEM BELIECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU
00JIaCTsIMH TPUMEHEHHS.

TecHo BSaHMOﬂeﬁCTByH C ApyrumMun CCTCCTBCHHBIMH HAayKaMH, XUMUS CTalla HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEUIHOTO TPYAA U KU3HU KaXIA0Tro
yiieHa oOmecTBa. CoOBpeMEHHass XMMHS KaK HayKa CO3UJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUI HalpaBjieHa Ha peHIeHHe TIJ00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS
YeIIOBEYEeCTBA — CBIPHEBOM, YHEPreTUYECKOW, MUIICBOM, DKOJIOTUYECKOW Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM € 00mMMH LEIIMH M TNPUHIUIAMH CpelHEro oOmero oodpazoBaHUs
comepkanne mpeamera «Xumus» (10-11-e kimaccel, 0a30BbIi  YPOBCHb HM3YUCHHS)
OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYyYarommxcs,
HEOOXOJUMYIO UM JUTSl BRIPAOOTKH MUPOBO33PEHUECKIX OPHUEHTUPOB, YCIICIITHOTO BKITFOUCHHSI
B JKU3Hb COIIMYMa, MPOJOJDKEHHUS OOpa30BaHUS B PAa3IMYHBIX OOJIACTSX, HE CBS3aHHBIX
HETIOCPEJICTBEHHO C XUMUEH.

CocTaBisomuMu peaMeTa «XUMUs» ABIII0TCS 0a30Bble Kypchl — «OpraHudeckast XuMus» u
«O0masi ¥ HeopraHUyYeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX
SIBJISIIOTCS. OCHOBBI 0a30BOM HayKW: CHCTEMa 3HAHUI MO HEOpraHmveckoil xumum (c
BKJIFOUCHHEM 3HAHWI M3 OOIIeH XMMHHU) M OpraHM4YecKoi xumuu. DopMHUpOBaHUE TaHHOW
CHCTEMbI 3HaHUI NPU U3YUYEHUH IpeaAMeTa 00ecredrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUIA XUMUH.

CrpykTypa conepkaHust KypcoB — «Opranudeckas Xxumus» n «OOImas M HeopraHudeckas
XUMUSD» CPOPMUPOBAHA B IPOTrpaMMe [0 XUMHUH Ha OCHOBE CHUCTEMHOTO M0/1X0/1a K U3yYEHHUIO
y4yeOHOro Matepuasia U 0OyCIIOBJIEHAa MCTOPHUUECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHMHA Ha
ONPEIEICHHBIX TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUYECKON TEOPHUU CTPOEHUS OPTaHUYECKUX COCIUHEHUH, a
TaKKe€ Ha YPOBHE CTEPEOXMMHYECKUX U JIEKTPOHHBIX IIPEACTABICHUA O CTPOCHHUH BEILIECTB.
Ceenenus 006 M3y4aeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTHM — OT YIJIEBOAOPOAOB J0
CJIOKHBIX OMOJIOTHMYECKH aKTUBHBIX CO€IUHEHHH. B Kypce opraHmdeckoil XMMHUM MOIY4arOT
pa3BuTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYATIBHBIE
MPEJCTAaBICHUs] O XUMHUYECKOW CBSA3M, KIACCU(UKALMOHHBIX TpPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILLECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

ITon HOBBIM yrioM 3peHust B mpeaMere «XuMHs» 0a30BOro ypOBHS paccMaTpUBaeTCs
M3YYCHHBII Ha YypOBHE OCHOBHOIO oOOIIero oOpa3oBaHUs TEOPETHUECKUH MaTepuan u
(aKTOJIOrMUECKUE CBEACHHUS O BEIIECTBAX U XUMUUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O011as 1 HeopraHn4eckas XUMUs 00y4aroLMCs IPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh
3Ha4YeHHE MEPHOMUECKOr0 3aKOHAa C OOIIETEOPETUYECKUX M METOIO0JOIMYECKHX MO3UIUH,
riy0’ke MOHATh WCTOPUYECKOE M3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmiaromen a0
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.



Enunas cucrema 3HaHMM O Ba)XKHEWIIMX BELIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX M
MIPUMEHEHUH, a TaKXKEe O XUMHUYECKHMX pEaKkUMsIX, HUX CYIIHOCTH U 3aKOHOMEPHOCTAX
nporekanus jomnonHsercs B Kypcax 10-x m 11-x KilaccoB dJeMEHTaMH COJEpIKaHUA,
UMEIOLIUMH KYJIbTYPOJIOTHYECKMM M TPUKIATHOW XapakTep. DTH 3HAHHS CIHOCOOCTBYIOT
MMOHMMAHUIO B3aUMOCBSA3M XUMHUU C JPYrUMH HayKaMH, pacKpbIBalOT €€ poJib B
MO3HABATEILHON M MPAKTUYECKOW MAESITeNbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO
YBaXXEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUH,
MIOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOMIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX
npo0yieMax, CBI3aHHBIX ¢ XUMHUEH, KPUTUYECKH OCMBICIIMBATh HH(POPMAIIHIO U IPUMEHSATH €€
JUISL  TIONOJIHEHWS]  3HAHUM, PpELIEHUS MHTEJUIEKTYaJbHbIX UM 3KCHEPUMEHTAIbHBIX
MCCIIEIOBATENLCKUX 3a7ad. B 1eiaoM conepikaHue ydeOHOro mpeaMera «XHUMHUS JTaHHOTO
YpOBHS U3YYEHUS OPUEHTUPOBAHO HA (HOPMUPOBAHHE Yy O0YYAIOIIMXCS MUPOBO33PEHUYECKOM
OCHOBBI 11 TIOHMMaHUs (UIoCOPCKUX WACH, TaKUX KakK. MaTepUaIbHOE EIHHCTBO
HEOPraHUYECKOT0 U OPraHuYeCcKoro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM
U CTPOCHUEM, I103HABAEMOCTh IPUPOJHBIX SIBJICHUM IyTeM OHKCIEPUMEHTA U pEUICHUs
MIPOTUBOPEUYUI MEX]y HOBBHIMU (haKTaMU U TEOPETHUYECKMMH TMPEANOCHUTKAMHU, OCO3HAHUE
pOJIM XMMHUM B PEIIEHUU D3KOJOTMYECKMX IMpodiieM, a Takxke mpodiieM cOepexeHus
SHEPIreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B mutane pemreHus 3aja4 BOCIIUTAHUS, Pa3BUTHSI U COLUATN3AINHI OOYUYAIOIINXCS IPUHSTHIC
IpOrpaMMoil O XUMHM MOAXOJbl K ONPENEICHUIO0 COAEPKAaHUs U IOCTPOEHHUs IMpeaMeTa
npenycMaTpuBaroT (JOpMHUpPOBaHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOLINX 0a30Boe
3HA4YeHUE ISl pa3IMYHbIX BUJOB JAEATEJBHOCTU: pEelIeHus mpoOseM, MOHMCKa, aHalu3a U
00paboTkn wuH(pOpMAIK, HEOOXOAMMBIX JUIS TPHOOPETEHHS OIBITa MPAKTHYECKOW U
HCCIIEI0BATENbCKON JeSITeIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B NO3HAHUU XUMUH.

B mpakrtuke npenojaBaHusl XMMUM Kak Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus, Tak U Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHusl, IIpU ONPEAEICHUN COAEPKATEIbHON XapaKTePUCTUKU
LeJIeld M3y4eHUs IPEeIMETa HaIpaBICHUEM IIEPBOCTENEHHONM 3HAYUMOCTH TPaJAULMOHHO
npu3HaeTcss (OpMHUPOBAaHME OCHOB XUMHYECKOW HAayKW Kak o0JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, NPAKTUYECKOW IEATEIBbHOCTH 4YEIIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOHM KyJIbTypbl. C METOJIMYECKOW TOUKHU 3PEHMSI TAKOW MOAXOJ] K OINpENeTIeHHI0 Lenen
U3y4YeHUs NPEAMETA SBISAETCS BIIOJIHE ONPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3PEHHs TJaBHBIMH IEIAMH HM3YYeHHs TpeamMera «XUMUs» Ha
6azoBom ypoBHe (10—11-¢ Ki1acchbl) SABISIOTCS:

e (opMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHMH KaK BakKHEHIIEH cocTaBisroleit
GCTGCTBGHHO-HaquOfI KapTUHBlI MHPQA, B OCHOBC KOTOpOﬁ JeXaTr KIYCBbLIC
NOHATHUS, (QyHIaMEHTaJIbHbIE 3aKOHBI M TEOPUH XUMHH, OCBOCHME S3bIKAa HAYKH,
YCBOEHHE U MOHUMAaHHE CYIIHOCTH JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHHE ¢ UCTOPUEN UX Pa3BUTHSI U CTAaHOBJICHUS,

e (opMHUPOBAHHE U PA3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX TTO3HAHUS BEIECTB
U XMMHUYECKMX  pEaKlIMi, HEOoOXOAMMBIX s NpUOOpETeHus  yMEHUi
OpPUECHTHUPOBATLECA B MHPE BCUICCTB U XMMHYCCKUX SIBJ'I@HI/If/i, HUMCIOIIIUX MECTO B
IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHON KU3HH,

e PA3BUTHUC YMeHI/Iﬁ A cmocoboB ACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIOJICHI/IeM n
O00BSICHEHHEM XMMHUYECKOTO SKCIEPUMEHTa, COOJIOJACHHUEM MpaBUI 0E3011acHOTro
oOpareHus ¢ BeeCTBAMH.



Hapsiny ¢ stum, conmepkaTenbHas XapaKTepUCTHUKa LeNed W 3aJad HM3ydeHHs MpeaMera B
IporpaMMe I0 XMMHUHM YTOYHEHAa M CKOPpPEKTHPOBaHAa B COOTBETCTBUM C HOBBIMU
IIPUOPUTETAMHU B CUCTEME CpPEIHEro 001iero oopasosanus. CeroaHs B IpenogaBaHUM XUMUN
B Oojbllell CTENeHH OTAAeTCs NPEANOYTEHHE IMPAKTUYECKOW KOMIIOHEHTE COJepKaHMs
o0y4eHHs, OpPUEHTUPOBAHHOW HA TOJATOTOBKY BBITYCKHHMKA 00IIe00pa3oBaTeNbHON
OpraHu3al|Hy, BIaJCIOIIEro He HAOOPOM 3HAHUH, a GYHKLIMOHAIBHON IPAMOTHOCTBIO, TO €CTh
croco0amMy ¥ YMEHHUSMHU aKTHBHOTO TOJIYYEHHs 3HAHUN ¥ IPUMEHEHHS UX B pEasIbHOU )KU3HU
IUIsl PELIeHUs IPAaKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM npu U3ydeHHH npeaMeTa « XUMUsS» TOMUHHUPYIOIIee 3HaueHUue MpHoOpeTaoT
TaKHe 1eJId U 3a/1a4H, KaK:

e ajanTanus OOyYarOIMXCS K YCJIOBHAM JAWHAMUYHO Ppa3BUBAIOLIETOCS MHPA,
dopMHupoBaHHE  MHTEUICKTYyadbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIFHOMY MPHHATHIO TPAMOTHBIX
pelIeHNT B KOHKPETHBIX KU3HEHHBIX CHTYalHUsX, CBSA3aHHBIX C BEIIECTBAMH U UX
pPUMEHEHHEM,

e (opmupoBaHHE Y O0YYAIONIMXCS KIFOUCBBHIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIMH),
UMEIOUIMX YHUBEPCAIBbHOE 3HAYEHUE IS Pa3IUYHBIX BUJIOB JICATEIHLHOCTH:
penieHus npooiieM, MOUCKa, aHAJIM3a U 00paboTKK HHPOPMAIIHH, HEOOXOIMMBIX JIJIS
NPUOOPETEHUS OTIbITA IESITEIBHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TO3HAHUH
XMMHH, a TaKKe IS OIEHKH C TO3UIUI YKOJIOTUIECKON Oe30MacHOCTH XapakTepa
BJIMSHUSI BELIECTB M XMMUYECKUX MPOILIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOTHYIO
cpeny;

e pa3BUTHE T[O3HABATEIBbHBIX HWHTEPECOB, MHTEIUICKTYAIbHBIX W  TBOPYECKHX
CIOCOOHOCTEH 00yJarOMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIEHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUH C )KU3HCHHBIMHU MOTPEOHOCTSMH, HCIOIb30BaTh
COBpPEMEHHbIE MH()OPMAIIMOHHBIC TEXHOJOTUU JUIS TIOMCKA W aHajiu3a y4yeOHOH U
HAYYHO-TIOMYJISIpPHOH HHPOPMALIMU XUMHUECKOTO COJIEPKaAHMS;

e (QopmupoBanue W pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO W JIOTHYECKOTO
MBILIEHHS], Ha0JII0JaTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO
HEOOXO/JMMBI, B YAaCTHOCTH, NpPH ITUIAHUPOBAHWM W TIPOBEJICHHH XHMHUYECKOTO
HKCIEPUMEHTA,

e BOCHHTaHUE y 00YJaIONUXCsl YOKIEHHOCTH B TYMAaHHUCTUYECKON HAIPaBICHHOCTH
XUMHH, €€ BaXHOM pOMM B pelIeHHM IJI00AJbHBIX MPOOJIEM pPalMOHAIBHOIO
NPUPOJIONIONB30BAHNS, TIONOJHEHUSI JHEPreTHYECKHX PECypcoB M COXPaHEHHS
HOPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOTO0 OTHOLIEHHS K
NPUPOJIE M CBOEMY 3JI0OPOBBIO, a TaKKe MPUOOPETEHHs OIbITa WCIOIb30BAHUS
MOJYYEHHBIX 3HAaHUN JJIs1 IPUHATHUS TPAMOTHBIX PEIICHUN B CUTYallUsAX, CBA3aHHBIX
C XUMHYECKUMHU SIBIICHUSIMH.

B yuebHOM mutaHe cpenHero oOmiero odpazoBaHus HpeaMeT «XUMHs» 0a30BOro ypoOBHS
BXOJIUT B COCTaB MpeIMEeTHOM 00sacTi «EcTecTBeHHO-HAYYHbIE TPEIMETHI».

OO1mree YMCIO YacoB, OTBEACHHBIX JUISI M3YYCHHsS] XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obrrero oopazoBanus cocrapisier 68 uacos: B 10-m kinacce — 34 vaca (1 vac B Henento), B 11-
M kimacce — 34 gaca (1 gyac B HeZeIno).

HJ'ISI peairsanuu nporpaMmbl UCITOJIB3YIOTCA y‘Ie6HI/IKI/I, JOMYIICHHBIC K UCITOJIB30BAHUIO ITPpH
peam3anun HUMCIOIHUX TOCYAAPCTBCHHYIO AKKPCAUTALUIO O6pa30BaTCJIBHBIX nporpamm



HAYaJLHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHEro o0Imero oopa3oBaHus OpraHU3alUsIMU,
OCYILIECTBISIONIMMU 00pa30BaTEeNbHYI0 JAESITeNbHOCTh, IMPUKa30M MUHIPOCBEIICHUS OT

21.09.2022 Ne 858:

e Xumus, 10 xmacc/ Tabpuensa O.C., OctpoymoB W.I'., Cuamxo C.A., AO
«M3natenscTBO "[Ipocsemnienue»,
e Xumus, 11 xmacc/ Tabpuensa O.C., OctpoymoB W.I'., Cnamxo C.A., AO
«M3natenscTBO "[IpocBemenue .
Hcnonb3yroTest 37IeKTPOHHBIE 00pa30BaTebHBIE PECYPCHI, JTOMYIIEHHBIC K UCIOIb30BAHUIO
MIPU peaM3ali UMEIONUX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTelIbHBIX IPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOIO OOMIEro, cpeaHero oOmero oOpa3oBaHUS MPUKA3Z0OM
Munnpocsenienust ot 04.10.2023 Ne 738:

e DIEKTpOHHBIA oOpa3oBarenbHBIM pecypc «Jlomamnue 3amanus. CpemnHee ooOiee
obpazoBanue. Xumus», 10-11 knacc, AO «M3aarenbctBo "TlpocBemenne’y;

e OI'UC «Mos llkonax;

o JSKnacc.

Il1annpyemMblie pe3y/ibTaThbl OCBOCHUS YU4eOHOI0 IpeaMera

JInuHOCTHBIE pe3yJIbTaThl

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS 00YJaIOIIUMUCS TTPOTrPAMM
cpenHero obmiero oopa3zoBanust (JINUHOCTHBIM, METAIIPEAMETHBIM M IpeaAMeTHbIM). HayuHo-
METOJIMICCKOW OCHOBOH I Pa3pabOTKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS IMPOrPaMM
CpeIHero o0IIero 00pa3oBaHusl SBISETCS CUCTEMHO-CSITEIbHOCTHBIH MOIXO/I.

B cooTBercTBUM € CHCTEMHO-AESATEIBHOCTHBIM MMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMsS IpenMera «XUMHS» Ha YPOBHE CpEIHEro oOIero odpa3oBaHUs
BBIJICJICHBI CIIEYIOIINE COCTABISIOIINE:

e 0CO3HaHHUE O0YUYAIOIIUMHUCS POCCUHUCKON TPaXTAHCKON UIEHTUYHOCTH — TOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTU U CaMOOIIPECIICHHUIO;

e HaJWYMe MOTHBALUHU K O0yUYEHHUIO;

e IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXICHMH JHMYHOCTHM Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaJAULIUK Oa30BOM HAyKH XUMUH,

e TOTOBHOCTb M CHOCOOHOCTh OOyYaroIuXcs pPYKOBOJCTBOBAaTbCS B  CBOEH
JIEATEIbHOCTH ILEHHOCTHO-CMBICIIOBBIMM YCTaHOBKaMH, IPUCYIIMMH ILEJIOCTHON
cUCTeMe XMMHUYECKOro 00pa3oBaHus;

e HaJMYHeE MPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEJIU U
CTPOUTD KU3HEHHBIE ILJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MIPeIMeTa « XUMUS» TOCTUTAIOTCS B €IUHCTBE YI€OHOU 1
BOCIUTATEIbHON JAESITEIbHOCTH B COOTBETCTBUHU C TYMAHUCTUYECKUMH, COIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU M HUJI€AIaMU POCCUHCKOTO TPaKIaHCKOTO OOIIEeCTBa,
MPUHATHIMHU B OOIIECTBE HOPMaMH U MPaBUIIAMHU TTOBEICHHsI, CTIOCOOCTBYIONIMMH MPOIEccamM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH O0YYarOIIHXCS.



JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUS TNpEAMETa «XUMHs» OTPaKaroT C(HOPMHUPOBAHHOCTD
OIbITa IO3HABATEJIBHOM M MPAKTUYECKOH [EATENbHOCTH OOYYaroLMXCs IO peaau3aluu
IIPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM UUCIIE B YaCTHU:

l) IPaKIaHCKOI'0 BOCIIMTAHUA

e OCO3HaHUS OOYYAIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX TpaB M OO0S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IIPaBONOPAIKY;

e TPEJCTABIICHUS O COLIMATIBHBIX HOPMaX U MPaBUIaX MEXKIMUYHOCTHBIX OTHOILICHUI B
KOJUJIEKTUBE;

e TOTOBHOCTHM K COBMECTHOH TBOPYECKOH JEATENbHOCTH MHPU CO3JIaHUU Y4E€OHBIX
IPOEKTOB, PEHICHNHU YUeOHBIX U MTO3HABATEIbHBIX 3a/1a4, BBITOJTHEHUNA XUMUYECKUX
JKCIIEPUMEHTOB;

e CMOCOOHOCTH MOHWUMATh U MPUHUMATH MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX IPU aHAIKU3E Pa3TUYHbIX BUJIOB Y4eOHOI 1eATeIbHOCTH,;

2) IAaTPHOTHYECKOTO BOCIIUTAHHUS:

e I[EHHOCTHOTO OTHOUIECHUS K HCTOPHUYECKOMY U HAYyYHOMY HACJIeIUI0 OT€YECTBEHHOU
XUMUH;

e YB@XEHHS K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUHU U MPAKTUUECKOTO MPUMEHEHUS
XHAMHH, OCO3HAHHUS TOrO, YTO JOCTHKEHUS HAYKH €CTh PE3YyJbTaT UIUTEIIbHBIX
HaOJIOZICHUHM, KPOIMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, IMOCTOSHHOTO TpyAa
YYEHBIX U IIPAKTUKOB;

e HHTEpECAa W IO3HABATEJIIbHBIX MOTHUBOB B IOJYYEHUM U MOCICIYIOIIEM aHAJINU3E
nH(pOpMaIUK O MIEPEIOBBIX JOCTHKCHHUIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

e HPABCTBCHHOTI'O CO3HAHUs, STUYCCKOTO NOBEACHUA,

e CIIOCOOHOCTH OLICHUBATh CUTYyalluH, CBA3AHHBIC C XMMHUUYCCKHMU ABJIICHUAMHU, U
INPUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIBbHO-HPABCTBCHHBIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLHCHHBATH CBOC IOBCACHUC U IMOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C HOSI/II_II/Iﬁ
HPAaBCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHEC HOCHCI{CTBI/Iﬁ 3TUX MOCTYIKOB,

4) ¢popMuUpOBaHHSI KYJIbTYPHI 310POBbSI:

e TIOHHMMAaHUS IIEHHOCTEH 370pOBOTrO M O€30MacHOro 0Opasa KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY M ICUXHUYECKOMY
3/10pOBbIO;

e coOmro/leHUsT TpaBWwiI O€30MacHOTO OOpalmieHuss C BEHeCTBAaMH B OBITY,
MOBCEIHEBHOM JKU3HH U B TPYAOBOH I€ATEIHHOCTH,

e ITIOHMMAHUA HEHHOCTH IPaBHII MHAWBHUAYAJIBbHOI'O W KOJIJICKTHUBHOI'O 0e30IacHoro
MOBEJICHHUS B CUTYaIIUSAX, YTPOKAIOIINX 30POBBIO M KU3HU JIOJICH;

e OCO3HAHUS TOCNEACTBUA M HENPUSATHS BPEIHBIX MNpHUBbIUCK (YHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

5) TPy0BOT0 BOCIUTAHUS:



. KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B y[Ie6HO-PICCJICIIOBaT€JIBCKOI>’I ACATCIIbHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX JAESATEIbHOCTH;

e YCTAHOBKHM Ha AKTUBHOC YYAaCTUC B PCIUCHHU IPAKTHYCCKUX 3ajqay COI.IPIEUIBHOIZ
HAMpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

e HHTEpeca K MPaKTUICCKOMY M3YUCHHIO MPOPECCHI Pa3IMIHOTO POJIa, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHHUH 110 XUMUHU,;

e YBAXXCHUS K TPYLY, JIIOASIM TPyZAa U pe3ybTaTaM TPYI0BOM AEATEIBHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHOH TpaeKTOPUU OOpa3oBaHUA,
Oynymeit mpodeccuu U peanu3aui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM
JUYHOCTHBIX HHTEPECOB, CMOCOOHOCTEM K XMMHUHU, MHTEPECOB U MOTpeOHOCTEH
oOmiecTBa;

6) 3K0J10rMYecKOro BOCIIUTAHMA:

9KOJIOTUYECKU  L€JIeCO00pPa3HOr0 OTHOIIEHUS K HPUPOJE, KaK HMCTOYHUKY

CYILECTBOBaHMS KU3HU Ha 3eMJI€;

e IIOHMMaHHUS TIJIOOAJIBHOTO  XapakTepa SKOJOIMUYECKHX IpoOsieM, BIMSHUA
HSKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE IPUPOJAHON U COLUAIIBHOU Cpebl;

e OCO3HaHUS HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHKEHUM XMMHU Ul pELICHUs
BOIIPOCOB PAllMOHATIBLHOTO IIPUPOAOIOJIB30BAHNUS;

e AKTUBHOIO HENPUATHSA JACUCTBUM, NPUHOCAIIUX BPEI OKPYKAIOLIEH MPUPOAHON
cpeie, YMEHHUsI MPOTHO3MPOBATH HEOIArOMPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS
IPEIIIPUHUMAEMBIX JEHCTBUI U IPENOTBPAILATH HX;

e HAJIM4Ms PA3BUTOIO YKOJOTMYECKOIO MBIIUICHHMS, SKOJIOIMYECKON KYJIBTYpPBI, OIIBITA

JEATEIIBHOCTH YKOJIOTMYECKON HaIpaBIE€HHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMU

B II03HABAaTEJIbHOM, KOMMYHUKATUBHON M COLMAJIBHOM MpPAaKTHKE, CIIOCOOHOCTU U

YMEHUS aKTUBHO IPOTUBOCTOSTh UJICOJIOTHU XEMO(POOHH;

7) HEHHOCTH HAYYHOI'O TIO3HAHMSI '

e C(pOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPaKTHKH;

e TIOHMMAaHUs creuu(UKU XMMUU KaK HAyKd, OCO3HAHHs €€ POju B (OPMUPOBAHUU
paLMOHATIBHOIO HAYYHOTO MBIIUIEHHS], CO3JIJaHUM LEIIOCTHOTO MpPEJCTaBIeHUs 00
OKPY’KaroIlleM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUY MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH MpobiieM COXpaHEeHUs PUPOTHOTO PABHOBECHS;

e yOEXJIEHHOCTU B 0cO00H 3HAUMMOCTH XUMHUHU ISl COBPEMEHHON IIUBUIIM3AIMH. B €€
IYMaHHCTUYECKON HampaBJICHHOCTH M Ba)XKHOM pOJIM B CO3/IaHUM HOBOM 0a3bl
MaTepuaIbHOW KYJIbTYpbI, PELICHUH TITI00ATBHBIX MPOOIEM yCTONUYHUBOIO pa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, IHUIIEBOM M 3KOJIOTMYECKOU
0€30MacHOCTH, B pa3BUTHH MEIULIMHBI, 00ECTIEYeHUH YCIOBUM YCIEIIHOIO TpyAa 1
HKOJIOTHUECKU KOM(DOPTHON KHU3HHU KAXKAO0T0 WiIeHa OOILEeCTBa;

e ECTECTBEHHO-HAyYHOM I'PAMOTHOCTH. ITOHUMaHUs CYIIHOCTH METOJOB IO3HAHWS,
UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HMCIOJIB30BATh MOJIy4yaeMble
3HAHUS JJI aHAJIN3a U OObSICHEHHUS SIBJICHUM OKPYXKAIOIIET0 MUpa U MPOUCXOASIINX
B HEM M3MEHEHUH, YMEHUS J1e1aTh 000CHOBAHHBIE 3aKIFOUEHHS HA OCHOBE HAYUHBIX
($akTOB ¥ UMEIOIINXCS IAHHBIX C IIEJIBIO MOJIYy4E€HHUs JOCTOBEPHBIX BHIBOJIOB,;

e CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMHUECKUE 3HAHUS Ul pEIIeHUsS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaLUSIX;

e HHTEpeca K ITO3HAHUIO U UCCIIEJ0BATENbCKON JEATENBHOCTH;



e TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0OPa30BaHUIO, K
aKTMBHOMY TIOJIyYCHHIO HOBBIX 3HAHUI IO XMMUHU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU;

e HHTEpECca K OCOOCHHOCTSIM Tpyla B pa3IMYHBIX cdepax NpodheccHnoHATBHON
NeSITETLHOCTH.

MeranpeaMeTHbIe pe3yJbTaThI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS YI€OHOTO mpeaMeTa « XUMUsS») Ha YPOBHE CPETHETO
o0mero 00pa3oBaHus BKIFOYAOT:

e 3HAYUMEIE JUISt (dbopMUpOBaHHUS MHPOBO33pEHUS o0 yJaromuxcs
MEKIUCIUTUTMHAPHBIC (MEXKIPEIMETHbBIE) OOIEHAYYHbBIC MOHATHS, OTPaXKAaroIIue
[EJIOCTHOCTh HAYYHOW KAPTHHBI MHpa W CHEHU(PUKY METOJOB MO3HAHUS,
UCIIOIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIECTBO, SHEPTus, SBICHHE,
npoliecc, CUCTeMa, Hay4HbIH (aKT, IPUHIKII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHKE, HAOIIOICHUE, H3MEPEHHUE, SKCIICPUMEHT U JIp.);

e yHHUBEpCaJIbHbIC ydeOHble gelcTBHs (MO3HABAaTENbHBIC, KOMMYHHKATHBHBIE,
peryasaTHBHBIE), oOecreunBaroe GopMupoBanue GyHKIIMOHATLHON IPAMOTHOCTH
U COIMAIbHON KOMITETCHIIUU 00YJarOIUXCs;

e CIOCOOHOCTh OOYYAIOIIMXCS HCIOIB30BaTh OCBOCHHBIC MEKIUCIUTUTHHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W yHUBEpCAIbHbIC yd4eOHbIC JCHCTBUS B
II03HABATEJILHON U COLIMAIBHOW ITPAKTHKE.

MeTaHpe,I[MeTHBIe pe3yibTaTbl OTPAXKAOT OBJAACHUC YHHUBCPCAJIbHBIMU y‘Ie6HBIMI/I
IMO3HAaBATCJIbHBIMH, KOMMYHUKATHBHBIMU U PETrYJIATUBHBIMU I[CflCTBPI?IMI/I.

OByaieHne YHMBEPCAJIbLHBIMH YU4eOHBIMH MO3HABATEIbHBIMY T1€CTBUSIMH
1) 6a3oBble JIOTHYECKHE AeHCTBHUSI:

e CaMOCTOATEIBHO (OPMYIHUPOBATH U AKTYAIU3UPOBATH MPOOIEMY, BCECTOPOHHE €e
paccMaTpuBaTh;

e OIpENeNATh LENU ACATEIBbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHUKECHUS,
COOTHOCUTH pe?:y.]'IBTaTBI JCATCIIBHOCTU C IMOCTABJIICHHBIMU ILICJISIMU,

* HCIHOJIb30BAaTh IIPU OCBOCHHUH 3HAHUM IPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIIEIIATH
XapaKTepHr,Ie HpI/I3HaKI/I HOH?ITPIP'I nu yCTaHaBJ'H/IBaTB NX B3aUMOCBA3b, UCITIOJIB30BAThH
COOTBETCTBYIOIIIKE MOHSITHS ISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUH;

o BI)I6I/IpaTI> OCHOBAaHUA U KpI/ITepI/II/I JUJTS KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX
peakuui;

o yCTaHaBJ'II/IBaTB HpI/I‘II/IHHO-CJ'IeI[CTBeHHI)IG CBSI3H Memny H3yqaeMBIMH SABJICHUSIMU,

e CTPOUTH JIOTHUECKUE PACCYXJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 AHAJIOTHH),
BBISIBJISATH BaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-H/ISI B paCCManI/IBaeMBIX SABJICHUSX,
(GbopMyIHUpPOBaTh BEIBOJIBI M 3aKIIOYCHHUS;

o HpI/IMeHSITI) B Hpouecce IIO3HAHUS I/ICHOJ’[BSY@MHG B XUMHHU CHUMBOJINYCCKUC
(3HakoBBIC) MOJIENH, TIPEOOPa30BBIBATh MOJICIbHBIC IPEACTABICHUS — XUMUYCCKHIA
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYecKast popMyJia, ypaBHEHHE XMMHUYECKON PEeaKI[iu
— MpPU PElIeHUH YYeOHBIX MO3HABATENbHBIX M MPAKTHUECKUX 3aJ]a4, MPUMEHSTh



HAa3BAHHBIC MOJCJIIBHBIC MPCACTABICHUA [JIS BBIABJICHHUA XAPAKTCPHBIX MPHU3HAKOB
HN3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHSA:

e BJAJCTh OCHOBAMM METOJIOB HAYYHOI'O ITIO3HAHUS BEUIECCTB U XMMUYECKUX PEaKIUH;

e (opmynupoBaTh LENM U 3ala4d UCCIEI0BaHMs, HCIOJIb30BaTh IOCTABICHHbBIE U
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA TIO3HAHUS
U OCHOBbI [uid (OPMHUPOBAHMA THUIIOTE3bl [0 IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

e BJIAJIETh HaBBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHMS U NPOBENCHUS YYCHUYECKUX
IKCIIEPUMEHTOB, COBEPILICHCTBOBAaTh YMEHHUS HAOJOJAaTh 3a XOAOM IIpoIiecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €ro pe3yiabTar, popMyJInpoBaTh 000OLIECHUS U
BBIBOJIbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEHOBAHUS, COCTABIIATH
00OCHOBaHHBIN OTUYET O NMPOJIETaHHOM paboTe;

e TPHOOPETATH OIBIT YYCHUIECKON HCCIIEOBATEIHCKON U TIPOCKTHOM JeSITeIbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB
peleHus MPakTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/0B IT03HAHMS,

3) paboTa ¢ uHpopmaIueii:

e OPHCHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX HH(OpManuu (HaydHO-TOMYJISpHAS
JauTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIPAaBOYHbIE IOCOOUs, pPECYypChl
UHTCpHETa), AaHAIU3HPOBaTh HHPOPMALMIO PpA3UYHBIX BHAOB U (HOpM
IPEJICTaBICHUS], KpUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

e (opmynupoBaTh 3apockl U MPUMEHSTh PA3IUYHbIE METO/ABI IIPH MTOUCKE U O0TOOpE
uHpOpMaUK, HEOOXOIUMOMN /ISl BBIMOJHEHHS YYE€OHBIX 3a/a4 ONpEeIeNICHHOTO
THUIA;

e mpuoOpeTaTb  ONBIT  HUCHOJB30BaHUS  HMH(POPMALIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX IOUCKOBBIX CUCTEM,;

e CAMOCTOATEIBHO BBIOMpaTh ONTHMAaIbHYIO (OpPMYy MpeICTaBiICHUs] MHGPOpMaLUU
(cxemsl, rpaduKu, THArPaMMBbl, TAOIHIIBI, PUCYHKH U 1Ip.);

e HCNOJB30BaTh HAYYHBIN S3bIK B Ka4eCTBE CpeICTBAa IpHU paboTe ¢ XUMHUYECKOH
uHdopMaIHeil: TPUMEHATh MeXnpeaMeTHble (pu3nueckne W MaTeMaTHYECKHUE)
3HAaKU ¥ CUMBOJIBI, OpMYJIbl, a00peBUATYphl, HOMEHKIIATYPY;

e HCIIOJIB30BaTh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIISAHOCTH.

OBnaneHne YHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU JeMCTBUSIMM .

e 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKAAaeMOW TEeMbl B XOJ€ JAuanora u/uim
JUCKYCCHH, BBICKA3bIBATh UI€U, (POPMYIHPOBATH CBOU MPETIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHM S IPEJIJIOKEHHOH 3a/1auH;

e BBICTYNAThb C TMpPE3EHTAlMENd pe3yJbTaTOB II03HABATEIBHOU JEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSITEIIBHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBIIIOJIHEHUU
XUMHYECKOT0 IKCIIEPUMEHTA, MPaKTUYEeCKOH paboThl MO MCCIEI0BAaHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pealn3aluu y4eOHOro MpoeKkTa, U (OpMYIUPOBATH BHIBOIBI
10 PE3yJIbTATAM IIPOBEICHHBIX UCCIEAOBAaHUM ITyTEM COTJIACOBAHMS ITO3ULIMNA B XO/1€
o0CyXx/1eHUsI 1 0OMeHa MHEHHSIMH.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJsiTUBHBIMHU A¢HCTBUAMM



e CaMOCTOATENIBHO IUIAHUPOBAaTb M OCYIUECTBIATH  CBOK  IIO3HABATEIBHYIO
JEATENIIBHOCTD, OIpenessis €€ Lelu W 3aJadyd, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IpeAjaraéMblii ajaroput™M JEUCTBUHM IIpH
BBINOJIHEHUM Y4eOHBIX M MCCIENOBATENbCKUX 3ajad, BbIOMpaTh Hauboisee
3 PEeKTUBHBIN CcnOcO0 WX PELICHHs C YYEeTOM TIOJIYy4eHHUS HOBBIX 3HAHMHA O
BEUIECTBAX U XUMHUYECKUX PEaKLUsX;

e OCYILIECTBIATh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HA OCHOBE CaMOAHaIu3a U
CaMOOLICHKH.

HpenMeTHme pe3y.]'leaTbI
10-i kiaace
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

e c(hOpMUPOBAHHOCTH MPEJICTABICHUH O XUMMUYECKOW COCTaBJIAIOLICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpA, POJM XUMHH B IIO3HAHWW SIBICHUA WPUPOABI, B
(GOpMHpPOBAHUM MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHHs MPAKTUYECKUX 3a7a4 M HKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOI cpene;

e BIIQJICHUE CHCTEMOW XMMHUECKUX 3HAHWUN, KOTOPAask BKJIIOYAET.: OCHOBOIOIATAIOIINE
HOHSATHS (XUMUYECKHI DJIEMEHT, aTOM, JJICKTPOHHAsI 000J0YKa aTroMa, MOJICKYJIa,
BAJICHTHOCTB, JIEKTPOOTPULIATEIEHOCTh, XUMUYECKas CBSA3b, CTPYKTypHas hopmyia
(pa3BepHyTass W COKpAIlCHHAs), MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BeM,
YIJIepOJHbIN CKeneT, (YHKUMOHAJIbHAs TPYMNa, pajuKaji, U30Mepus, HU30MEpHl,
TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YIJIEBOJIOPO/BI, KHCIOPOA M a30TCOJEpIKaIlue
COCJMHEHUsI, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbBIE
COC/IMHCHUS); TEOPHH U 3aKOHBI (TEOpHsl CTPOCHHs OpPraHUYeCKUX BeliecTB A.M.
ByTiiepoBa, 3aK0H COXpaHEHHUs MAaCChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKHI
S36IK  XUMHH; MHPOBO33PEHUECKHE 3HAHUS, JIeKallhe B OCHOBE ITOHUMAHUS
NPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBIEHUH, (PaKTOJIOIrMUECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJYyYCHHH W OE30MaCHOM HCIIOJIB30BAaHUH BaXKHEUIITHX
OpPraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON JEATEIbHOCTH YEI0BEKa,

e c(HOpMUPOBAHHOCTH YMEHHH BBISBISATH XapaKTEPHbIE TMPHU3HAKK  TTOHSTHIH,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIINME MOHATUS IpPU
OTMCAaHWH COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHMYECKUX COCTUHEHUH;

e c(HOpMUPOBAHHOCTb YMEHHMH HCIIONB30BaThb XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpaIIeHHO¥)
GopMyn OpraHMYeCKMX BELIECTB W YpPaBHEHMH XHMHMYECKMX pPEaKLHUH,
M3TOTABJIMBATh MOJIENM MOJIEKYJl OpPTraHMYECKMX BEUIECTB JUISl MIUTFOCTPAIIMUA HX
XUMHUYECKOTO M POCTPAHCTBEHHOTO CTPOCHMS;

e c(HOpMUPOBAaHHOCTh YMEHHH YCTAaHABIMBATh IPHHAJIC)KHOCTh HM3YYCHHBIX
OpPraHMYeCKHUX BEIIECTB [0 MX COCTaBy M CTPOEHHUIO K OIpe/eIEHHOMY
Kiaccy/rpymnne coenMHeHUH (YrieBOAOPOIbI, KHCIOPOI H  a30TCOJAEpIKAIIHE
COE/IMHEHUS, BBICOKOMOJICKYJISIDHbIC COEAWHEHHMs), JaBaTh WM Ha3BaHUs 110
cucrematnueckoii Homenkiatype (IUPAC), a Takke NPUBOIAWTH TPUBUAIBHBIC
Ha3BaHUS OTICIBbHBIX OPTaHMYECKHX BEIIECTB (ITWIICH, TNPONMICH, alleTUIICH,
STHJICHTIIMKOJb, TIHIEPUH, (EeHoN, (HOopMabIeTHA, aleTaabJeTHl, MypaBbHHAS



KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0KO03a,
bpykTo3a, Kpaxmal, IeJUTI0JI03a, [IUIHH);

e c(hopMUPOBAHHOCTH YMEHHS OINPECIIATh BUABI XUMUYECKOH CBSI3U B OPraHMYECKHX
coenMHeHUAX (OMHAPHBIC U KPATHBIE);

e cHOpPMUPOBAHHOCTH YMEHHUS TNPUMEHATH  TOJIOKEHUS  TEOPUH  CTPOCHUS
oprannueckux BemectB A.M. bytiepoBa ans 0ObsICHEHHsI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

e CcpOPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOoeHHUE, (huU3MuecKue u
XUMHYECKHE CBOMCTBA THUIMYHBIX IPEACTABUTENECH  pa3jMuYHBIX  KJIAaCCOB
OpraHMYeCKUX BEIIeCTB (MeTaH, 3TaH, STHJICH, MPOIIJICH, alleTH/ICH, OyTaanen-1,3,
MeTIIOyTaaueH-1,3, 6eH301, METaHOJI, STAaHOJ, ATHJICHTIIUKOJIb, TIHIEPUH, (EHOI,
aneTaibAeru]l, MypaBblHasi U YKCYCHas KMCIIOTBI, IVIFOKO3a, KpaxMaJ, LEeJUIHI03a,
AMHUHOYKCYCHAsl KHCJIOTa), WILTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEKAY HUMH
YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUA C HCIOIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

e CcPOPMHUPOBAHHOCTHh YMEHUS XapaKTePHU30BaTh UICTOYHHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, MPHUPOAHBIA Ta3, Yroib), CIOCOOBI UX TMEepepabOTKU M IMPAKTUUECKOE
MPUMEHEHHE TPOAYKTOB MEepPepaboTKH;

e c(hopMUPOBAHHOCTH YMEHUI MPOBOJUTH BHIYMCIICHUS IO XUMHUECKUM yPaBHEHUSIM
(Maccel, 00beMa, KOJUYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOIYKTa PEAKIUH 10
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO K3 MCXOJHBIX BELIECTB WM
IPOYKTOB PEAKIIUH);

e CPOPMUPOBAHHOCTh YMEHHUH BJIQJIETh CHUCTEMOW 3HAHWNA 00 OCHOBHBIX METOAAX
HAay4YHOI'O0 TIO3HAHUA, MCIOJb3YyEMbIX B XHMHHU I[pPU H3YYEHUU BEUIECTB H
XMUMHUYCCKHUX SIBJICHUN (HAONIOJICHHE, U3MEpEHHE, SKCIICPUMEHT, MOCIUPOBAHHKE),
UCIIOJIb30BaTh CHCTEMHBIE XHUMHMUYECKHE 3HAHUS JUIsl HPUHATUS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYyalMsAX, CBSI3aHHBIX C BEHIECTBAMU U HUX
MIPUMEHEHUEM;

e c(hOpPMHUPOBAHHOCTh YMEHHUH COOMIOAATh TMpaBWia TOJB30BAHUS XHWMHUYECKOU
nocy/ioi M 1abopaTopHbIM 00OpyIOBaHMEM, a TaKXKe IMpaBwiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH IO BBINOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OMBITOB;

e C(pOPMUPOBAHHOCTh YMEHUH IJIAHUPOBAThH U BHIMOIHATH XUMUYECKUIN IKCIIEPUMEHT
(mpeBparteHuss OpraHMYEeCKUX BEIIECTB MPU HATPEBAaHHH, MOJYYCHHE ITUIICHA U
U3Y4YEHHE €ro CBOICTB, KAye€CTBEHHbIE pEAaKIMM OPraHUYEeCKUX BEIIECTB,
JieHaTypaiyst OSJIKOB MPU HAIPEBAHUH, IBETHBIC PEAKIUH OCIKOB) B COOTBETCTBHU
C TMpaBUJaMM TEXHUKM O€30MacHOCTH Npu OOpalleHWH C BellecTBaMU U
7a00paTOpHBIM ~ 000pY/ZOBaHMEM, TPEACTaBIATh  PE3YyIbTaThl  XMMHUYECKOIO
JKCIIEpUMEHTa B (OpMEe 3alliCH ypaBHEHUIl COOTBETCTBYIOUIMX peakuuil Hu
(GbopMynHpoBaTh BBIBO/IBI HA OCHOBE ITHX PE3YJbTaTOB,;

e CQOPMUPOBAHHOCTb  YMEHUH  KPUTUYECKH  AHAJIM3HPOBATh  XMMHUYECKYIO
uHOOpMAIHIO, TOIYYaeMyl M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MacCOBOIA
uH(pOpMAaIIMH, UHTEPHET U JIp.);

e c(hopMUPOBAHHOCTh YMEHUH COOJIIOATh MPaBUiIa HKOJIOTHYECKHU IeIeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYZOBOM IEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710POBbsI
U OKPY>KaIOIllEeH MTPUPOJHOM CPe/bl, 0CO3HABATH OMACHOCTh BO3JCHCTBHSI HA JKUBBIE
OpraHU3MBbl OINpPEAETIECHHBIX OPraHMYECKUX BELIECTB, MOHUMAsl CMBICT MOKa3aTess
[TJIK, moscHATH Ha NpUMepax CIOCOObl YMEHBIIEHHS W TNPEAOTBPAIICHUS WX
BPEIHOTO BO3CMCTBUSI HA OPraHU3M YEJIOBEKa,



e Ui OOy4aroImUXcs C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU 3[0POBbS. yMEHHUE
IPUMEHATh 3HAHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHMS BELIECTB U
XUMHYECKHUX SIBICHUH,

e U CIENbIX U CAA00BUIAIIMX OOYYAIOIMXCSA: YMEHHE HCIOJIb30BATh pelbe(HO-
TOUYCUHYIO cucTeMy o0o3HadeHuit JI. bpaitist 1 3anucu XuMu4eckux (Gopmyit.

11-ii kiaace
[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMHS» OTPaKaroT:

e c(HhOPMUPOBAHHOCTb MPEACTABICHUI. O XUMHUYECKOW COCTaBIISIOIIEH €CTECTBEHHO-
HAayyHOW KapTUHBI MHpA, POJM XUMHUU B I[IO3HAHUM SABJICHUN IPUPOABI, B
(GOpMHPOBAHUU MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOM Il PEeIICHHs MPAKTUYECKUX 3a7a4 M HKOJOTHUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOAHOM cpene;

e BIJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasi BKJIIOYACT. OCHOBOIOJIArarolue
HOHSATHUS (XUMUYECKHI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- JIEKTPOHHBIC OpOUTAIN
aTOMOB,  HWOH,  MOJEKyJa, MOJIb, MOJSPHBIH  00BEM,  BaJEHTHOCTb,
AIIEKTPOOTPHULIATEIIBHOCTD, CTENCHb OKHCIICHHS, XUMUYECKas CBsi3b (KOBaJCHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), KPUCTAIMYECKAs PELICTKA, THIIbI
XUMHYECKHUX peaxkuui, pacTBop, JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT JUCCOLMALUS, OKUCIMTENIb, BOCCTAHOBUTENb, CKOPOCTb
XMMHYECKOW pEaKluy, XUMHYECKOE pABHOBECHE); TEOPUHM M 3aKOHbI (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoaudeckuit 3axoH JI.MI. MeHnneneena,
3aKOH COXPaHEHHUS MAacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPALICHUs YHEPIUU
IpYU XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJUYCCKHI S3bIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHMS, JIEKAllMe B OCHOBE IIOHMMAaHUS IPUYMHHOCTU U
CUCTEMHOCTH XMMMUYECKUX SIBJICHHH, (DAKTOJOTMYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0e30MacHOM HCIIOJIb30BaHUM BAXHEUIINX HEOPTraHWYECKHX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa;

e Cc(HOpPMUPOBAHHOCTb YMEHHMH BBIABIATH XapaKTEpHble MPHU3HAKK TOHATHI,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLUE MOHSTHUS MPU
ONMCAHUN HEOPIaHUUYECKUX BEIIECTB U UX IIPEBPALICHUN;

e CQOPMHUPOBAHHOCTb yMEHHUW HCIIONB30BaTh XUMHUYECKYI0 CHUMBOJIUKY  JUIS
cocTaBiieHUs: (OpMyJd  BEIIECTB M  ypaBHEHUH  XMMHUYECKMX  pPeakLui,
cucrematrueckyro HomeHknarypy (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTICIBHBIX
HEOPTaHWYECKHX BellecTB (yrapHblii ra3, yrJICKHCIbIA Ta3, aMMHAaK, TallleHas
U3BECTh, HETallIeHasl U3BECTh, IIUTHEBAs COMIA, IIUPHUT H JIP.);

e c(HOpMUPOBAHHOCTb YMEHHMH ONpEAEssATh BAJEHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COEJUHEHMSIX PA3JIMYHOIO COCTaBa, BUJ XUMHUECKOH
cBsi3M (KOBaJICHTHAsl, HOHHAsS, METAIIMYECKasi, BOJOPO/HAS) B COCIUHCHHSX, THII
KPHUCTAJUIMYECKOW PENIETKH KOHKPETHOTO BemiecTBa (aTOMHAs, MOJICKYJSpHas,
MOHHas, METAJUTMYECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COEIMHEHNH,

e c(HOpMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh IPHHAUICKHOCTh HEOPTaHUYECKHX
BEIIIECTB M0 UX COCTAaBY K OMpe/CIeHHOMY Kiaccy/rpyrme coeauHeHui (mpocThie
BEIIIECTBA — METAJJIbl U HEMETaJUIbl, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, aM(poTepHbIE
THPOKCH/IBI, COJTH);



c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICH Iepuoanyeckoro 3akona J[.U.
MeHeneeBa U J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINH,

C(OPMHUPOBAHHOCT YMEHHMHM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKUX 31eMeHTOB 1-4 mepuonoB Ilepuoanueckoil cUCTEMBl XMMHUYECKUX
anementoB JI.M. MeHnzeneeBa, MCHONB3ys MOHATUS «S-, P-, O- BIIEKTPOHHBIC
opOUTaNNy», «IHEPreTHYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M HUX COCAUHEHHMHM IO INEepUOoJaM MU IpyIlIaM
ITepuoanueckoit cucrembl xumudeckux 3nemeHToB .M. Meneneena,
chopMHPOBaHHOCTh YMEHH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHWYECKMX BEUICCTB pA3JIMYHBIX KJIACCOB, IIOATBEPXKAAThH
CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKIY HEOPraHM4YECKMMM BELIECTBAMM C
IIOMOIIBIO YPABHEHMI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;
C(OPMHUPOBAHHOCTb YMEHHS KJIACCU(PHUUHUPOBATh XHUMHYECKHE PpEaKUuu II0
pa3IMYHBIM TMpHU3HAKaM (YUCIy U COCTaBy PEardpyroUIMX BEUIECTB, TEIJIOBOMY
3¢ ¢exTy peakuuu, U3MEHEHHIO CTENEeHEW OKMCICHHUs 3JIEMEHTOB, OOpaTHMOCTH
peaKIfu, y4acTUIO KaTaln3aTopa);

C(OPMHPOBAHHOCTh YMEHUN COCTAaBJIATh YPAaBHEHMs pEaKLUi pa3iMyHBIX THIIOB,
MIOJIHBIE M COKPAILLEHHBIE YPABHEHUS pEaK[Uil HOHHOI'O OOMEHA, yUYUThIBAsl YCIOBHUS,
IIPU KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA;

cOPMHPOBAHHOCTh ~ yYMEHHH  TMPOBOAWUTH  PEaKIUH, IIOATBEPKAAIOIINE
KAUeCTBEHHBI COCTaB pPAa3jIMYHbIX HEOPraHWYECKHX BEILECTB, paclO3HaBaTh
OIBITHBIM ITYTEM HOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX
BELICCTB;

c(OpPMHPOBAHHOCTH yMEHUH packpbIBaTh CYILIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi MOCPEICTBOM COCTABICHMS 3JIEKTPOHHOro OanaHca
ITUX PEaKINi;

C(OPMHUPOBAHHOCT YMEHHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKOH
peakuuu OT pa3IMYHBIX (DAaKTOPOB; XapaKTEp CMEIIEHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCHMOCTH OT BHelHero Bo3ueiicTus (mpuniun Jle [arense);
c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKHE MPOLIECCHI, JIeXkKAIlle B
OCHOBE NPOMBIIIJIEHHOTO IIOJIyYE€HUsI CEPHOM KHCJIOTHI, aMMHaKa, a TaKxKe
c(hOpMUPOBAHHOCTh TPEJACTaBICHUM 00 OOMMX HAyYHBIX MPUHIMIAX |
HKOJIOTHUECKUX MPOOIeMax XUMHUUECKOTO ITPOU3BOJICTBA,;

c(OpPMUPOBAHHOCTh YMEHUN NMPOBOJIUTH BBIUMCIEHMS C UCIOJIb30BAHUEM MOHSTUSA
«MaccoBasi JIOJI1 BeIIeCTBA B pPacTBOpPE», OOBEMHBIX OTHOILIEHHH TIa30B NpHU
XUMHYECKHX pPEaKIUsAX, Macchl BeElIeCTBA WJIM 00bEeMa ra3oB IO M3BECTHOMY
KOJINYECTBY BEIIECTBA, MAaCCe MM OOBEMY OJHOIO M3 YYaCTBYIOIIUX B PEaKLUU
BEIIECTB, TEIJIOBOro 3(p(eKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELIECTB, ITPEBPALLEHUS U COXPAHEHUS YJHEPIHH;

c(hOpMHUPOBAHHOCTh yMEHHUH COONIOAATh TMpaBUiia TOJB30BAHUS XHWMHUUYECKOU
nocy/ioi M 1abopaTopHbIM 00OpyIOBaHMEM, a TaKXKe IMpaBwiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBIIOJIHEHHUIO JIAOOPaTOPHBIX
XUMHYECKHX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHATH XUMHUYECKUN SKCIIEPUMEHT
(paznoxeHue TMepoKcUaa BOJIOPOAA B NMPHCYTCTBHM KaTalnu3aTopa, ONpeeiieHUue
Cpelbl pacTBOPOB BEIIECTB C MOMOIIBK) YHUBEPCAIBHOTO HWHJWKATOpA, BIIMSHHUE
pa3IuYHbIX (DAKTOPOB HAa CKOPOCTh XMUMHMYECKOW pPEaKIMH, pPeakud HOHHOIO
oOMeHa, KaueCTBEHHbIE peakluu Ha cynbdar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMsI, pPELIEHHE DKCIEPUMEHTAIbHBIX 3a/1a4 10 TemMaM «MeTtauib U



«HemeTannel») B COOTBETCTBHMHM C NpPAaBWIAMH TEXHHKH O€30MacHOCTH IpH
oOpalleHun C BelIeCTBaMM U J1IaOOpaTOPHBIM 000pPYHOBaHHUEM, IPECTABIAThH
pe3yibTaThl XMMHUYECKOTO OKCIEpUMEHTa B  (QopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIMX peakuMid U (QOpMyJIHMpOBaTh BBIBOJBI HA OCHOBE JTHUX
pe3yJIbTaToB,

e Cc(HOPMUPOBAHHOCTb  YMEHMH  KPUTHYECKHM  aHAJIW3UPOBATh  XHUMHYECKYIO
uHpOpMAIIMIO, TIOJNy4aeMyl U3 pPa3HbIX HMCTOYHHUKOB (CpeacTBa MaccOBOU
KOMMYHHKAIMU, UHTEPHET U JIp.);

e chOPMUPOBAHHOCTh YMEHUIl COOJIIOAATH NPABUIIA 3KOJIOTHYECKH L[EJIeCO00pa3HOro
IIOBEJICHUS B OBITY U TPYAOBOM 1E€ATEIILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbs
U OKPY’KaIOIEeW PUPOIHON Cpebl, OCO3HABATH ONIACHOCTh BO3JIECHCTBHS Ha KUBBIC
OpPraHU3MBbI OIIPENEICHHBIX BELIECTB, MOHMMAas cMblch nokasarens I[TAK, noscHsaTs
Ha [IPUMEpPax CIoCOObl YMEHBIICHHS U MPEIOTBPAILECHHS UX BPEIHOTO BO3ACHCTBHS
Ha OpPTraHN3M YeJIOBEKa;

e Ui OOYyYalOMMXCS C OrPAaHUYECHHBIMH BO3MOXHOCTSIMU 3[I0POBbS. YMEHHUE
OPUMEHATh 3HAaHUSA OO0 OCHOBHBIX JOCTYNHBIX METOAAX IO3HAHMs BELIECTB U
XUMUYECKUX SIBJICHUH;

e JUI CHENbIX U CAA0OBUIAIIMX OOYYaIOIMXCSA: YMEHHE HCIOJIb30BaTh pelbe(HO-
TOUYEUHYIO cUCTeMy 00o3HadeHui JI. bpaiiist i 3anucu XuMuIecKux (GopMyoL.

Conep:xkanue y4eOHOIro npeamMera

10-i1 k1ace
OPTAHUYECKAS XUMUA
TeopeaneCKne OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHUHN

IIpeamer  opraHMyeckOd XHMMHHM. €€ BO3HUKHOBEHHME, pa3BUTUE M  3HAYCHUE
B IIOJIyYEHUU HOBBIX BEIIECTB U MaTEpPHUAIOB. Teopus CTPOCHUS OPraHUYECKUX COCAUHEHUN
A.M. bytnepoBa, ee 0OCHOBHbIE M0JI0KeHUSA. CTPYKTypHBIE (POPMYJIbI OPraHUYECKUX BEIIECTB.
I'omonorus, nzoMepusas. XUMUYECKasl CBA3b B OPraHUYECKUX COCHUHEHUSAX — OJMHAPHBIE U
KpAaTHBIE CBS3H.

[IpencraBnenne o kinaccuukanuu opraHudeckux BemiecTB. HomeHKaTypa opraHM4ecKHX
COCIMHEHUH (CHCTeMaTHyYecKas) W TPHBUAIbHBIC HA3BaHHs BAXKHEHIIMX MpelcTaBUTECH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCHEepUMEHTAJIbHBIE METOJbl M3Yy4YCHHUS BEIIECTB M HMX IPEBPALICHUI. O3HAKOMIIEHHE C
o0pa3namu OpraHuYecKHX BEIIECTB M MaTepuallaMi Ha MX OCHOBE, MOJICITMPOBAHNE MOJICKYIT
OpPraHMYECKUX BEUIECTB, HAONIOJACHHE W ONUCAHUE JEMOHCTPALIMOHHBIX OIBITOB TIO
MPEBPAIICHHIO OPraHUYECKUX BEHICCTB MNpH HarpeBaHuu (IUIaBieHUE, OOYrIMBaHUE W
ropeHue).

YriaeBoaopoasl



AJKaHBI. COCTaB U CTPOEHHUE, TOMOJOTMYECKHM paa. MeraH M 3TaH — IpocTellIne
NPEJICTAaBUTENIN aJKAHOB. (DM3MYECKHE M XMMHUYCCKHE CBOWCTBA (pEaKkiHMU 3aMEIleHUS H
TOpEHHsI), HAXOXKACHUE B TIPUPOJIE, IOJTYUCHHE 1 IPUMCHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pPsii. DTUIEH U IPONWIEH — IpOCTeiIne
HPEJICTAaBUTENIN AJIKCHOB: (PU3MYECKHE M XUMHUYECKHE CBOICTBAa (peakiHMu THAPHPOBAHWUS,
raJoreHNUpPOBaHMsl, TUAPATAIIH, OKUCIICHHS Y MOJMMEPU3aIiK), TOJYYCHHE U IPUMCHECHUE.

Ankanuensl. OyramueH-1,3 um metunOyragueH-1,3: cTpoeHHe, BaKHEUIINE XHUMHYECKHE
cBoMicTBa (peakius nojauMepu3anun). [loryueHre CHHTETUIECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: cCOCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMUYECKUH psAll. ALIETHIIEH — IPOCTEHIINI
HPEJICTaBUTENb AIKHHOB. COCTaB, CTPOCHHE, (GU3MYSCKUEe U XUMUYECKHE CBOMCTBA (peakiu
THJPUPOBAHUS, TaJIOTCHUPOBAHMSI, TUAPATAIMH, TOPCHUS), TIOYYCHHUE U IPUMCHEHHE.

Apenbl. Benson: cocraB, crpoeHue, (u3MYeCKMEe W XUMHYECKHE CBOMCTBA (peakiuu
raJlOrTCHUPOBaHKsl M HUTPOBAHWS), MOJMyYeHHE U mpuMmeHeHue. Tomyor: cocras, CTpOCHHE,
bu3MUeCKre U XMMUYECKUE CBOMCTBA (peaKIy raloreHUPOBAHUS U HUTPOBAHMUS), TIOJTyYCHUE
U IpuUMEHEHHE. TOKCHYHOCTh apeHoB. I'eHeTmyeckas CBA3b MEXIY YIVIEBOJOPOJAMH,
MIPUHAUICKAIMMH K pa3JInYHbIM KJlaccaM.

[IpupoaHble MCTOUHUKH YrieBo1opoJoB. [IpupoaHblii ra3 U momnyTHble He(TSHBIE Ta3bl.
Hedptr m ee mnpoucxoxaenune. CnocoObl mepepaboTki He(TH: TEperoHkKa, KPEeKHHT
(TepMuveckuil, KaATATUTHYECKUIT), MUpon3. [IpoayKThl mepepaboTKu HeTH, X TIPUMCHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroyib U IPOAYKTHI €0 epepadoTKH.

DKCHEePUMEHTAIBHBIE METOJIbI M3Y4YEHUsl BEIIECTB W WX MPEBPAIICHUI: O3HAKOMJICHHE C
oOpa3namMu IJacTMacc, KaydyykoB U pesuHbl, Komekuud «Hedpte» u  «Yromby,
MOJICIMPOBAHHWE MOJIEKYJT  YTJI€BOJOPOJOB M  TajJOT€HONPOW3BOJIHBIX, TPOBEICHUE
MPAKTUYECKON PabOTHI: OTyYEHUE STUJICHA U U3YUYE€HHE €r0 CBOMCTB.

PacueTHbIe 3a/1a4U.

BbrurciieHus 1o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00beMa, KOJTMYECTBA HCXOTHOTO
BEIIECTBA WM MPOJYKTAa PEaKIMU MO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3
MCXOJTHBIX BEIIECTB WU MPOJTYKTOB PEAKIINH).

Kucaopoaconep:kamue oprannyeckue coexnHeHusI

[IpenenpHble OMHOATOMHBIE CHOUPTHI. MeTaHON U OJTaHON: CTpoeHHe, (U3MYecKue u
XUMHAYECKHE CBOMCTBA (peakiliu ¢ aKkTHBHBIMH METaJlJIaMH, TaJIOTCHOBOIOPOIaMH, TOPCHHUE),
NnpuMeHeHne. BoIopoaHbie CBSA3M MEXIYy MOJIEKyJIaMu COupToB. JlelicTBHe MeTaHoa U
ATaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroatroMHble CHUPTHI. DTUICHIIUKOIb U TIIMLIEPUH: CTpOeHHE, GPU3NYECKUE U XUMHUYECKHE
cBoiicTBa (B3aMMOJEHCTBHE CO IIENOYHBIMA METalllaMd, KaueCTBEHHAs peakuus Ha
MHOT0aTOMHBIE CUpPThI). JlelicTBHEe Ha OpraHu3M denoBeka. [IpuMeHeHHWe TIHIEepUHA U
STUJICHTIIUKOJIA.



@DeHOI: CTpOCHUE MOJIEKYINbI, (U3NYECKHe U XUMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoma.
[Ipumenenue denoma.

Anpaeruapl ¥ KeToOHbL. DOopMabIeTH I, alleTadbACTUl: CTPOCHHE, (PHU3NUECKUE U XMMUYECKHE
cBolicTBa (peakiMy OKHCJICHHS M BOCCTAHOBJICHHUS, KAYCCTBEHHBIC PCAKIIMH), MOJYUCHUE U
MIPUMEHEHHE.

OAHOOCHOBHEIE TIpEEbHBIE KapOOHOBBIC KHUCIOTH.. MypaBbUHAs M YKCYCHas KHCIOTHI
cTpoenne, (pU3MUYCCKHE W XMMHUYECKHE CBOMCTBa (CBOMCTBA, OOIIME IS Kiacca KHCIIOT,
peakiust 3TepudUKaum), moydyeHue u npuMeHenne. CTeapruHOBas U OJICHHOBAs KUCIIOTHI Kak
MPEACTABUTEH BBICIINX KAPOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT,
MX MOIOIIEee NCUCTBHE.

Crnoxuble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApONN3 CIOXHBIX 3(HUPOB.
Kupsl. I'maponus sxxupos. [Ipumenenne xupoB. buosorudeckast pojb KUPOB.

VrIIeBOABL cOCTaB, Kiaccu(HKalus yrieBoJoB (MOHO-, - U moircaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAXapUa. OCOOEHHOCTU CTPOEHUS MOJIEKYIbI, PU3NYECKHE U XUMHUYECKUE
cpoiictBa (B3aumoseiictBue ¢ ruapokcuaom meau(ll), okucieHne aMMHAYHBIM PACTBOPOM
okcuma cepebdpa(l), BoccTaHOBIICHHE, OpPOXKECHUE TJIFOKO3bI), HAXOXKJICHHE B IPHUPOJIE,
pUMeHeHue, ouonorudeckas poisib. dorocunres. pykro3a Kak H30Mep IITIOKO3bI.

Kpaxman u nemnono3a kak OpupojiHble noauMmepbl. CTpoeHHe Kpaxmajia U LEJUTIOJIO03BI.
dusnyeckre U XUMUYECKHE CBOMCTBA Kpaxmaia (TUapoIin3, KaYeCTBCHHAS PEaKIUs C HOJI0M).

OKCHEepUMEHTAJIbHbIE METOJbl M3YYEHHs BEIIECTB M WX NPEBPaIICHHUH: NPOBEICHUE,
HaOJIOJICHUE U OIMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB. FOPCHUE CIIUPTOB, KAYECTBCHHBIC
peaKkiHMy OJHOATOMHBIX cnUpTOB (OKHcieHue dTaHona okcuaom meau(ll)), MHOroaToMHBIX
ciiuptoB (B3ammojeiictBue riuiepuna ¢ ruapokcuaom Mmenu(ll)), ampaerunos (oxucinenue
aMMHa4YHbIM pacTBopoM okcuaa cepedpa(l) u rumpokcumom wmeau(ll), B3ammoneiicTBre
KpaxMayia ¢ HOoJI0M), MPOBEJICHHE MPAKTHUYSCKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTHI.

PacueTHbIE 3a/1a49U.

BbrurcieHus 1o ypaBHEHHIO XUMUYIECKOH peakiuu (Macchl, 00beMa, KOJTMYECTBA HCXOHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMU MO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3
MCXOJTHBIX BEIIECTB WU MPOJTYKTOB PEAKIINH).

A3oTcoieprkaliye OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIIOTHI Kak aMpOTepHble OpraHn4Yeckue coenuHeHus. Ou3nuecKkue U XUMUYECKUE
CBOWCTBAa aMHHOKHUCIIOT (Ha MpHMepe TiMiuHa). bronornyeckoe 3HaYeHHE aMHUHOKHCIIOT.
Ilenrtuapl.

benkn Kak NpUpPOAHBIE BBICOKOMOJEKYJSIPHbIE cOequHEHMs. llepBuuHas, BTOpUYHAs |
TpEeTUYHasi CTPYKTypa O€NKOB. XHMMHUYECKHE CBOWCTBA OEIKOB: THUIPOJW3, JCHATYypaIlus,
KaueCTBEHHBIC PEAKITUHN HA OENIKH.



3KCHepI/IMeHTaJIBHBIe MCTOJbl HM3YYCHHSA BCHICCTB H HUX HpeBpameHHﬁ: HaGHIO,HCHI/IC u
OIMCaHHME JIEMOHCTPAIMOHHBIX OTBITOB. JICHATYpalusi OCJNKOB TPU HAarpeBaHHHU, IIBETHBIC
peakuu OEIKOoB.

BLICOKOMOJ’[eKyJ'[ﬂpHLIe COCINMHCHUA

OCHOBHBIE TIOHATUS XUMHUHU BBICOKOMOJICKYJSPHBIX COCIMHEHUN. MOHOMED, IOJIMMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJUMEPU3ALNU, CPENHAS MOJEKyJsgpHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHNN — OJIMMEPU3aLNs U TOJIMKOHJCHCALIHS.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB UM UX MPEBpAIICHUI: O3HAKOMIICHHE C
oOpa3iamMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpeAMETHBIE CBSI3H.

Peanuzanus MCXKITPCAMCTHBIX cBsI3eH [Ipu U3y4CHUU OpraHH‘IeCKOﬁ xumun B 10-Mm kiacce
OCYHICCTBIIACTCA 4YCPE3 HUCIIOJIB30BAHUC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHfI, TaK "
HOHHTI/Iﬁ, SABJIIIOINUXCA CUCTCMHBIMU IJId OTHACIIbHBIX IIPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
OUKIJIa.

OO0mre ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a, 3aKOH, TEOPHs,
aHaJIM3, CUHTE3, KJacCU(MUKAIUs, IEPUOANIHOCTh, HAOIIOCHNE, U3MEPECHHE, YKCIICPUMEHT,
MOJICJIUPOBAHUE.

dusnka: MaTepusi, SHEPIHs, Macca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTUUECKUl YPOBEHD,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, PU3MUECKUE BEIUUYNHBI U €IMHUIIBI

HUX U3MCPCHMUA.

buonorus: kierka, opranusM, Ouocgepa, oOMeH BellecTB B OpraHusme, (OTOCHHTES,
OMONIOTMYECKH aKTHBHBIE BelecTBa (OCIKH, YIIIEeBOIbI, XKHUPHI, HEPMEHTHI).

I'eorpa¢us: MuHepabl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.
TexHOIOrusA: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IHUTAHMS, MOKOIIUE CPEACTBA,

JICKAPpCTBCHHBIE MW KOCMCTHUYCCKHEC IIpCliaparbl, MaTcepuajlbl HU3 HUCKYCCTBCHHBIX H
CHHTCTHYCCKHMX BOJOKOH.

11-# knace

OBILIAS 1 HEOPTAHUYECKASI XUMUS

Teopernyeckue 0CHOBbI XUMHMHU

XuMuyeckuid  dneMeHT. AToMm. Sapo artoma, U30TOMBI. JJNEKTPOHHas 00O0JI0YKA.
DHepreTUyeckre YpOBHH, TIOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d-311eMeHTh. OCOOCHHOCTH

pacripeieieHus 3JIEKTPOHOB IO OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOI0B.
DneKTpoHHas KOHGUTYypalusi aTOMOB.



Ilepuomnueckunt 3akoH u Ilepmoauueckass cucreMa XuMuyeckux ossemeHToB JI.M.
MenpeneeBa. CBsA3b NEPUOIUYECKOro 3akoHa W lleproanueckoil cHCTEMBl XUMHYECKHX
anemenToB J.M. MeHeneeBa ¢ COBpEMEHHOI Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHMsI CBOICTB XMMMUYECKHX 3JIEMEHTOB U OOpa3yeMbIX MMM IPOCTBIX M CIOXKHBIX
BELIECTB 110 TPYIIaM U NepuoaaM. 3HaueHUe NepUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeriecTBa. XHUMHUYECKas CBS3b. BHABI XHMHYECKOW CBs3M (KOBaJICHTHAs
HETOJISIpHAs U MOJIsAPHAs, HOHHAs, MeTaJuInyeckas). MexaHu3mMbl 00pa30BaHKs KOBAJICHTHOM
XUMHUYECKOM CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIDHOTO U HEMOJIEKYJSIPHOTO CTPOCHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAIUIMYECKUX PEIICTOK. 3aBMCHUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOM PEIIETKH.

[TonsiTue o aucnepcHbIx cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10
BEIIIECTBA B pacTBOPE.

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHUYCCKUX COCﬂHHCHHﬁ. HOMeHKﬂaTypa HCOPraHUYCCKUX BCHICCTB.
I'enermueckas CBA3b HCOPraHNYCCKUX BCUICCTB, MMPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.

XumMuueckas peaKnusi. Knaccmbnxaunﬂ XUMHNYCCKHUX peaKLII/Iﬁ B HeOpraHH‘leCKOﬁ n
OpFaHquCKOﬁ XAMUH. 3aKOH COXpPAaHCHUA MACChbl BCHICCTB, 3aKOH COXpPAaHCHHUA U
IpEBpalICHHA DHCPTHUHU IIPU XUMHUYCCKHUX PCAKIHAX.

CKOpOCTh PpEaKIuH, €€ 3aBUCUMOCTh OT pa3iIHYHbIX (pakTopoB. OOpaTHMBIE pEaKIUH.
Xumuyeckoe paBHoBecHe. DakTOphl, BIUSAIONIME HA COCTOSSHHE XMMHUYECKOTO PaBHOBECHSI.
[Tpunumn Jle [larense.

OnexkTponuTtuyeckas auccoruanus. CuinbHble U crnadble 3JeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, I1EJI0YHAas.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKkuu.

DKcrepuMeHTAIbHBIE METO/IbI U3YYEHUS BEUIECTB U UX MIPEBPAIICHUIA: JEMOHCTpalns TaOIuI]
«ITepuoanyeckas cucrema xumuueckux 3neMeHToB .M. MeHneneeBa», usydyeHne Moaenei
KPUCTAIITNYECKHUX PEIIeTOK, HAOM0IeHNE U OMHUCAaHUE JEeMOHCTPAIIMOHHBIX U 1a00paTOPHBIX
omnbITOB (pa3yokeHHe TEepPOKCHAa BOJOPOJA B NMPHCYTCTBHU KaTaau3aTropa, OINpeeicHUE
cpedbl pacTBOPOB BEILIECTB C IOMOILIBI0 YHUBEPCAIBHOIO WHIMKATOPA, PEAKLUM HOHHOTO
oOMeHa), TPOBEICHNE MPAKTHUECKOW paboThl «BiusHue pa3indHbIX (HaKTOPOB Ha CKOPOCTH
XUMHYECKON PEaKum».

PacueTHbIE 3a/1a49U.

Pacuetsr mmo YpaBHCHHUAM XUMHNYCCKUX peaKuHﬁ, B TOM YHCJIIC TCPMOXUMHNYCCKUEC PACUECTHI,
PaCUYCThI C UCITOJIb30BAHUECM ITOHATUSA «MACCOBAsA OOJIA BEIICCTBA».

Heopranuueckass xumust



Hemeramnsl. [lonoxxenue HemetaiuioB B Ileproanyeckoil CHCTEME XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenzeneeBa 1 0COOEHHOCTH CTPOCHHsI aTOMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
Aunorponus HeMeTa/UIoB (Ha ImpuMepe KUciIopoa, cepbl, hocdopa u yriaepoaa).

XUMUYECKHE CBOWMCTBA BAXHEUIIMX HeMeTauioB (raJioreHoB, cepbl, a3ota, ¢docdopa,
yrjepoja W KpPEMHHs) W HX COeHMHEHU (OKCHIOB, KHCIOPOACOIACPIKAIINX KHCIIOT,
BOJIOPOJIHBIX COCIMHEHHIA).

[IpumeHeHne BaxXHEUIINX HEMETAJUIOB U UX COCTMHEHUN.

Mertauel. [lonoxxenne metaioB B [lepuoanyeckoii cucteMe xumudeckux synemeHToB [1.H.
MenpeneeBa. OCOOEHHOCTH CTPOEHUS DIICKTPOHHBIX 00OJOYEK aTOMOB MeTauioB. Oomue
¢uzmveckue cBoricTBa MeTauoB. CIUIaBbl METAIIJIOB. DJIEKTPOXUMHYCCKUHN Psijl HATPSHKCHUI
METaJUIOB.

XUMHUECKUE CBOWCTBA BAXKHEUIIIMX META/UTOB (HATPHIA, KAJTN, KaJIbI[UI, MarHUHA, aTFOMHHUH,
[IUHK, XPOM, XKeJIe30, ME/Ib) ¥ UX COeTUHCHHUI.

OO61ue cnocoObl noaydeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

DKCHEePUMEHTAIbHBIC METO/IbI H3Y4YCHHSI BEIICCTB U UX MPEBPALICHUI: H3y4YCHHE KOJICKIIUU
«MeTaimnbpl M CIUIaBbl», O0pa3lOB HEMETAJIOB, PEIICHHE OSKCICPUMEHTAJbHBIX 3aj1ad,
HAOJIIO/ICHUE W ONMCAHUE JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHE
TUAPOKCHIA aJIOMHUHHUS C PACTBOPAMH KHCJIOT M LIENOYeH, KAUeCTBCHHBbIC pPEaKIUH Ha
KaTHOHBI METAJIOB).

PacueTHrie 3a7aun.

Pacuetsl Macchl BemiecTBa Wik 00beMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Win 00beMy OJHOTO W3 Yy4acTBYIOIIMX B PEAKIMM BEIIECTB, pacueThl Macchl (0Obema,
KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CITH OJHO U3 BELIECTB HMEET PUMECH.

XMMHS U )KM3Hb

Ponp xumuu B oOecrieueHnH SKOJIOTHYECKOM, SHEPreTHUEeCKOM M MHIIEBOM 0€30MMacHOCTH,
pa3BuUTUM MeauUUHBL. [IOHSATHE O Hay4yHBIX METOAAX IMO3HAHUS BELIECTB U XUMHUUYECKHX

peaKkuuid.

Hpe)ICTaBJ'IeHI/Ifl 00 06IIII/IX HAaYYHBIX MPUHIMUIIAX HNPOMBIIIICHHOI'O ITOJYUYCHUA BaKHEHIITNX
BCIICCTB.

YenoBek B MHpPE BCIICCTB MU MaTCpHUATIOB!. BaKHEHIIIHE CTPOUTCIIBHBIC MaTCpHaJibl,
KOHCTPYKIOHWOHHBIC MaT€pualbl, KpaCKu, CTCKJIO, KEpAaMHUKa, MAaTCpHAJIbl IJId SJICKTPOHUKH,

HaHOMAaTCpHUuaJibl, OPTaHUYCCKUC U MUHCPAJIbHLIC yﬂ06peH14;1.

Xumus u 310POBBLE YETIOBCKA: IMpaBHJIa UCIIOJIb30BAHUS JICKAPCTBCHHBIX IIPENapaToB, IIpaBuiIa
0€30IMaCHOT0 UCIIOJIb30BaHUS npemnapaTron OBITOBOM XMMUU B HOBCCHHCBHOﬁ KHU3HU.

MC)KHpe,Z[MeTHLIC CBA3U.



Peanuzanust MEXIIpeIMETHBIX CBSA3EH MPH M3y4eHUH OOIIel U HeopraHndecko xumun B 11-
M KJIaCC€ OCYLIECTBIISETCS Yepe3 UCIO0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHATHUH,
TaK W TOHATUH, SABISIOLIMXCS CHUCTEMHBIMU JUIS OTHEIBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIE MOHSATHS. HAy4YHBIH (akKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIM3,
CUHTE3, KIacCH(UKaIus, NEPUOAMYHOCTh, HAOIIOJCHUE, IKCICPUMEHT, MOJCITUPOBAHUE,
U3MEPCHHUE, SIBJICHUE.

®dusuka: marepusi, SHEprus, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaINOaKTUBHOCTh, MOJICKYJIa, JHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBA, PUINUCCKUE BEIIMYUHBI U €MHULIBI KX U3MEPEHHUSI, CKOPOCTb.

Buonorus: kieTka, opranusM, 3KocucTemMa, buocdepa, MaKpo- U MUKPOIJIEMEHTHI, BATAMHUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

Feorpaq)m[: MHHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC HCKOIIACMBIC, TOIIJIIMBO, PECYPCHI.

TexHomorus: XuMU4IecKas MNPOMBINIJICHHOCTh, MCTAJLNIyprus, MpPOU3BOACTBO CTPOUTCIIbHBIX
MaTCpHrajoB, CEIbCKOXO03SMCTBEHHOC IIpOU3BOJACTBO, IIHUIICBas IMPOMBIIIJIICHHOCTD,
(bapMaHeBTquCKaﬂ IMPOMBIINIJICHHOCTD, IIPpONU3BOACTBO KOCMCTHYCCKUX  IIPCIaparTros,

IIpOU3BOACTBO KOHCTPYKIOHOHHBIX MaTCpHajoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOTHNH.

TemMaTu4eckoe NJIAHUPOBAHUE

10-i1 k1ace
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3 | yrmeBogopon
bl

Marepuanst PO
https://www.resh.edu.ru/

IIpupoansie
9 UCTOYHUKU
4' yriaeBojopon |3 1 <..>
OB U UX
nepepaboTka
Htoro mo 13
pazneny
Pa3nen 3. Kuciopoaocoaep:kamye oprannyeckne coenHeHust
bu6nuoreka [IOK
https://m.edso00.ru/7f411518
i" g;ﬁg JTIH' 3 Marepwuanst POII
https://www.resh.edu.ru/
but6mmorexa [IOK
A https://m.edsoo.ru/7f411518
JILIETUILL.
3 Kap6onoBsie
2 IgICHOTH' ! Marepuanst POII
JIOKHBIE
https://www.resh.edu.ru/
3hUpHI
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but6mmoreka [IOK
https://m.edsoo.ru/7f411518
g' VYrineBoabl 3 1 Matepuanst POIII
https://www.resh.edu.ru/
Hroro o 13
pazneny
Pa3nen 4. A3oTcoaep:kaiye opraHudeckue coeTnHeHUus
bubnmoreka [IOK
https://m.edsoo.ru/7f411518
4 AMUHEL
1' AmuHOKHCITO | 3 Marepwuanst POII
Tel. benku https://www.resh.edu.ru/
Hroro o 3
pazneny

Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUSI

bubnnoreka IIOK
https://m.edsoo.ru/7f411518
5 ITmacTmaccrl.
1' Kayuyxu. 2 Marepuans POIII
Bonokna https://www.resh.edu.ru/
Hroro mmo 2
pazneny
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 2
ITPOIT'PAMME
11-1 kxacce
HanMeHoBaHHe KoanuecTBo 4acoB
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Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH

Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 |Ilepuonnueckas |3 Brbmorexa .
POIII — resh.edu.ru/subject/29/11/
cucTeMa
XUMHYECKHAX
anemenTtoB J[.1.
Meunpeneena
DIEeKTPOHHBINH 00pa30BaTEIbHBIN
Crpoenue pecypc «/lomaniHue 3aganus.
1 o | BemecTBa. 4 Cpennee obmiee oOpazoBaHue.
"~ | MHorooOpa3ue Xumust», 10-11 xnacc, AO
BCIIIECCTB «M3narenpcTBO
"[IpocsermieHue"»
bubnuorexa [JOK
https://m.edso0.ru/7f411518
1.3 iiﬁH;ECKHe 6 1 Matepuanst POIL
peart https://www.resh.edu.ru/
Hroro 1o pazneny 13

Pa3nen 2. Heopranuueckasi XuMusi

bu6nuoreka [IOK
https://m.edsoo.ru/7f411518
2.1 | Mertamnsl 6 Marepwuanst POII
https://www.resh.edu.ru/
2.2 | Hemerasuisl 9 1 <.>
bubmmoreka [IOK
https://m.edsoo.ru/7f411518
CBs3b
2.3 Ee(?prr;:;;;;f;; 2 Marepuans POIII
p https://www.resh.edu.ru/
BEIIECTB
Uroro no pazgeny 17

Pa3zgen 3. XumMus u :KH3HB

3.1 | Xumus u xus3sp | 4

bu6nuoreka [IOK
https://m.edsoo.ru/7f411518
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Matepuanst POIII
https://www.resh.edu.ru/

Uroro no pazgeny

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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