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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
pceam3anun HUMCHOIHUX TOCYAAPCTBCHHYIO aAKKPCAUTALUIO 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
MPHU pean3ali UMEIONUX FOCYIaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTelIbHBIX IPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOIO OOMIEro, cpeaHero oOmero oOpa3oBaHUS MPUKA3Z0OM
Munnpocsenienus ot 18.07.2024 No 499.

IInanupyemble pe3yJibTaThl OCBOEHUS] Y4eOHOI0 NpeaMeTa

JIN4HOCTHBIE Pe3yJIbTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS 00YJaIOIIUMUCS TTPOTPAMM
cpenHero obmiero oopa3zoBanust (JINUHOCTHBIM, METAIIPEAMETHBIM M IIpeAMETHBIM). HayuHo-
METOJIMICCKON OCHOBOH I Pa3palbOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM
CpeIHero o0IIero 00pa3oBaHusl SBISETCS CUCTEMHO-CSITEIBHOCTHBIH MOIXO/.

B cootBercTBHH C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOJA0OM B CTPYKTYpPEC JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHUSA MPCAMETA «XUMHUSI» Ha YpOBHE CpPCAHCTO O6IJ_[CFO 06p830BaHI/IH
BBIACIICHBI CIICAYIOIME COCTABJIAIOIIME:

e 0CO3HaHUE O0YUYAIOIIUMHUCS POCCUICKON TPaXTAHCKON UIEHTUYHOCTH — TOTOBHOCTHU
K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTU U CaMOOIIPECIICHHUIO;

e HaJWYMe MOTHUBALUHU K O0yUEHHUIO;

e IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXICHMH JMYHOCTM Ha OCHOBE
KJIFOUYEBBIX [IEHHOCTEN ¥ UCTOPUYECKUX TPaJAULIUK Oa30BOM HAyKH XUMUH,

e TOTOBHOCTb M CHOCOOHOCTH OOy4aroIuXcs pPYKOBOJCTBOBAaTbCSI B  CBOEH
JIEATEIbHOCTH ILEHHOCTHO-CMBICIIOBBIMM YCTaHOBKaMH, IPUCYIIMMH ILEJIOCTHON
cUCTeMe XMMHUYECKOro 00pa3oBaHus,

e HaJMYME MPABOCO3HAHUS SKOJIOTMUECKON KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEJIU U
CTPOUTD KU3HEHHBIE ILJIAHBI.

JIMYHOCTHBIE Pe3yIbTAThl OCBOCHUS MPeAMETa « XUMHS» JOCTUTAIOTCS B €IMHCTBE YIECOHOU 1
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU W HJEATaMH POCCUHUCKOTO TPakIaHCKOTO OOIIECTBa,
MIPUHATHIMU B OOIIIECTBE HOPMaMH U MIPABUIIAMHU MOBEACHHUS, CIIOCOOCTBYIOIIUMHU MPOIIECCaM
CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH O0yYarOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS NpeaMeTa «XUMHS» OTpaxarT c(HOpMHPOBAHHOCTH
OIbITa TO3HABATEILHOM M MPAKTUYECKOH JEATENbHOCTH OO0YYaIOUIMXCsA MO peau3aluu

IIPUHATBIX B 06I_H€CTBC HeHHOCTeﬁ, B TOM 4YHCJIC B 4YaCTH.

1) rpa:kIaHCcKOro BOCIIMTAHMSA:



e OCO3HaHUS OOYYAIOUIMMHCS CBOMX KOHCTUTYIMOHHBIX TpaB M OOSI3aHHOCTEH,
YBa)KCHHs K 3aKOHY U IIPABONOPAIKY;

e IIPEACTABIICHUS O COLMAIBHBIX HOPMAaX U MPABUJIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATENBHOCTH MPU CO3AAHUU Y4EOHBIX
IIPOEKTOB, PELICHNH Y4eOHBIX U II03HABATENIbHBIX 3a/1a4, BBIIOJIHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;

e CIIOCOOHOCTH IOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTMKY U apryMEHTbI
JIPYTUX IPU aHAINU3€E Pa3IM4HbIX BUJIOB YUEOHOH €ATEIbHOCTH,;

2) INAaTPHOTHYECKOI0 BOCIUTAHUS

e IICHHOCTHOI'O OTHOLICHMS K MCTOPUYECKOMY U HAYYHOMY HACIEAUIO OT€YECTBEHHON
XUMUU;

e YBaXXEHU K IIPOLECCY TBOPUYECTBA B 00JIACTH TEOPUH U TPAKTUUYECKOTO IPUMEHEHUS
XUMHH, OCO3HAHUSA TOIO, YTO JOCTHIKEHMsSI HAyKU €CThb PE3YJbTAT JUIMTEIbHBIX
HaOJIr01eHUH, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO TpyZda
YYEHBIX U IIPAKTUKOB;

e UHTEpPECa M IIO3HABATEIBHBIX MOTHBOB B IIOJIYYCHUH U IIOCIECIYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX TIOCTHIKEHUSIX COBPEMEHHOM O0TEUECTBEHHOW XHMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

e HPABCTBCHHOI'O CO3HAHUI, DTUYCCKOI'O IIOBCACHUA,

e CIIOCOOHOCTH OLCHUBATh CUTYyallUH, CBA3AHHBIC C XMMHUUYCCKHMU ABJIICHUAMH, U
INPUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACH Ha MOPAJIBbHO-HPABCTBCHHBLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OHLHCHHBATH CBOC IOBCACHUC U IMOCTYIKH CBOUX TOBapI/IIJ_[Cﬁ C MO3UIUM
HPABCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHEC HOCHCI{CTBI/Iﬁ 3TUX MOCTYIKOB,

4) hopMupoBaHUS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUs LIEHHOCTEH 3I0pPOBOTO U 0€30IMacHOro 00pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U IICHUXMUYECKOMY
3/I0pOBBIO;

e coOmroseHus mpaBwil Oe3omacHOro oOpallleHHs C BellecTBaMHM B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOH JESATEIBHOCTH;

e TIOHMMAaHUS IIEHHOCTU MNPAaBWJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOIO 0€30MaCHOTO
MIOBEJICHHS B CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO M KHU3HH JIFO/ICH;

e OCO3HAHUS TIOCHCACTBUIA W HENPUSATUS BPEAHBIX MNpUBbIUEK (ymoTpeOIeHus
QIIKOTOJIs, HAPKOTUKOB, KypCHUS);

5) Tpy/A0BOT0 BOCIUTAHUS:

e KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENLCKON JAEeSITeTbHOCTH,
00IIIECTBEHHO T0JIE3HOM, TBOPYECKON U APYTHX BHJIAX ACATEIHHOCTH;

e YCTAaHOBKM Ha AaKTMBHOE y4yaCTHE B PEIICHHM MPAKTHUYECKUX 3a/]au COLMAIbHOU
HampaBJIeHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

e HHTEpeca K MPaKTUYECKOMY M3YUCHHIO MPOQECCHil Pa3IMuHOrO pojia, B TOM YHCIE
Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUU 110 XUMHH,



e YBAXCEHWs K TPy, JIIOASAM TPYAA U pe3ybTaTaM TPYLOBOU ACATEIBHOCTH;

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

6) 3K0J10rMYecKOro BOCIUTAHMA:

e DOKOJIOTMYECKH LIE€JIECOO0pa3HOr0 OTHOUIEHUS K MpHPOJe, KaKk HCTOYHUKY
CYILLECTBOBaHMS KU3HU Ha 3eMJIE;

e IIOHMMaHHUS TIJIOOAJIBHOTO  XapakTepa SKOJOIMYECKMX IpoOsieM, BIMSHUA
HKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIUAIIBHOU Cpebl;

e OCO3HaHUS HEOOXOAMMOCTH MCIIOJIb30BAaHMS JOCTHIKEHHMM XMMHUHU Ul pELICHUs
BOIIPOCOB PAl[MOHAIBHOIO IIPUPOAOIOJIB30BAHNUA;

e AKTUBHOIO HENPUATHSA ACUCTBUM, NPUHOCAIIUX BPEI OKPYKAKOIIEH NPUPOIHON
cpeie, YMEHHUs MPOTHO3MPOBATH HEOIArONPHUSITHBIE SKOJIOTUYECKHE MOCIIEICTBHS
IPEIIIPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATH HX;

e HAJIM4Ms PA3BUTOIO SKOJOTUYECKOIO MBIIUICHHMS, SKOJIOIMYECKON KYJIBTYPBI, OIIBITA
JEATEIIBHOCTH dKOJIOTMYECKON HaIpaBIE€HHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMU
B II03HABAaTEJIbHOM, KOMMYHUKATUBHON M COLMAJIBHOM MpPAaKTHKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO IPOTUBOCTOSTH UJICOJIOTHU XEMO(POOHH;

7) HEHHOCTH HAYYHOI'O TIO3HAHMSI

c(hOPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO

pa3BUTHSI HAYKH U OOIECTBCHHOM MPAKTHKH;

e TOHMMAaHUS CHENM(UKH XUMHH KaK HayKH, OCO3HAHUS €€ Poid B (POPMHPOBAHUU
PalMOHAILHOTO HAYYHOTO MBIIUICHHSI, CO3JIaHUH IEIIOCTHOTO MPEACTaBICHUS 00
OKpYy’KaromeM MHUPE KaK 0 CIMHCTBE IPHUPOABLI U YEJIOBCKA, B IO3HAHWUU ITPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHrnr IpoOieM COXPaHEeHUs MTPUPOJTHOTO PABHOBECHS;

e yOEXIEHHOCTH B 0COO0OM 3HAUMMOCTH XUMUU JIJIsi COBPEMEHHOM ITUBUITU3AIINN B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXXKHOW POJM B CO3/IaHUM HOBOHM 0a3bl
MaTepUAbHOU KYJIbTYPhI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YellOBeUYeCTBa — CBHIPbEBOM, HSHEPreTMYeCKOW, TMHIIEBOM U IKOIOTUYECKOM
0€30MacHOCTH, B pa3BUTHH MEIULIMHBI, 00ECTIEYeHUH YCIOBUM YCIEIIHOIO TpyAa 1
HKOJIOTMYECKU KOM(MOPTHOM KU3HU KaXKIOTO YiieHa OOIIecTBa;

L] GCTGCTBCHHO-Hay‘-IHOI\/II TpaMOTHOCTH: MMOHMMAaHHAg CYIIHOCTU METOJOB ITIO3HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCMOIb30BaTh MOydYaeMble
3HaAHMS JUI aHAJINU3a U OOBSICHEHUSI IBJIEHUI OKPY’KAIOIEr0 MUPa U MPOUCXOJSAIINX
B HEM M3MEHEHUI, yMEHUs JIeTIaTh 000CHOBaHHbBIE 3aKITIOYCHHS HA OCHOBE HaYUYHBIX
q)aKTOB N UMCIOIHUXCA JAaHHBIX C HCJIBIO TOJTYUCHUA JOCTOBCPHBIX BEIBOJIOB,

e CMOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHHS ISl PELICHUS
HpO6J’I€M B pCAJIbHBIX )KU3HCHHBIX CI/ITyaHI/ISIX;

e HHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKON ACSITENFHOCTH;

e TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0OOpa30BaHHUIO, K
AKTUBHOMY TIOyYEHUIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHUH C KU3HEHHBIMH
MOTPEOHOCTSIMU;

e WHHTEpeca K OCOOCHHOCTSIM TpyAa B pa3IU4yHBIX cdepax mpodeccuoHaANTbHON

JESITSIIbHOCTH.



MeranpeaMeTHble pe3yJbTAThI

MeranpenmMeTHbie pe3yabTaThl OCBOCHHUS YUeOHOTO MpeaMeTa « XUMHUsI» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIFOYAOT:

e 3HaYNUMBbIC TSt dopmupoBanus MHPOBO33PECHUS o0ydaromuxcs
MEKIUCIMIUTHHAPHBIE (MEXKIIpEIMETHbBIC) OOIICHAYYHBIC MOHSTHS, OTPa’KAIOIIUC
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpAa M CHEUU(PHUKY METOJOB IIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (Marepusi, BEIECTBO, SHEPIHs, SBJICHUE,
IpoLecC, CUCTEMa, HAyYHbBIM (aKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIICIOBAHUE, HAOIOJICHUE, U3MEPEHUE, SIKCIICPUMEHT U JIp.);

e YHHBEpCAJbHbIC Yy4eOHBbIC JCWUCTBUS (IO3HABATEJbHBIC, KOMMYHHKATHBHBIC,
peryisTUBHbIE), oOecneunBaromue GopmMupoBaHre QyHKIIMOHATBHON I'PAMOTHOCTH
¥ COLMAIILHON KOMIIETCHIIMH 00yYaroIiXCsi;

e CIIOCOOHOCTH OOYYArOIIMXCS HMCIOJB30BATh OCBOCHHBIC MEKIAMCUUIUIMHAPHEIE,
MHPOBO33pDEHUYECKHE 3HAHHMS M  yHHBEpCAIbHbIE Y4eOHbIE JICHCTBUS B
II03HABATEJILHON U COLIMAIIBHON ITPAKTHKE.

MertanpeameTHble  pe3yibTaThl OTPaXKalOT OBJAJECHUE YHHUBEPCAIbHBIMU  yYEOHBIMU
[I03HABATCIIbHBIMYA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JACUCTBUAMH.

OBiajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY /1€ICTBUSIMH
1) 6a3oBble JIOTHYECKHE JACHCTBHUSI:

e CaMOCTOATENBHO (POPMYJIUPOBATh U AKTyalIU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh,

e ONPENENATh LENIN ACATEINBHOCTH, 3aaBas apaMeTpbl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCUTB PE3YJILTATHI ACATEIBHOCTH C IIOCTABIECHHBIMU LEIAMU,

® HCIIOJB30BAaTh IIPHU OCBOCHHUU 3HAaHUH MMPHUEMBI JIOTUYCCKOI'0 MBINIJICHUSA — BBIACIIATH
XapaKTepHBIC MPU3HAKU IIOHATUNM U YCTaHABIIMBATh UX B3aMMOCBS3b, UCII0OJIb30BaTh
COOTBCTCTBYIOIINEC MOHATHA IJIsA 00BICHEHHUS OTACIBbHBIX q)aKTOB u $IBJ'I6HI/II7H

e BBIOMpaTh OCHOBAaHUS U KPUTEPUU Ul KJIACCH(PUKAIMU BEUIECTB U XMUMHUYECKHX
peakuui;

e YCTAHABJIMBATh NPUYMHHO-CICACTBEHHBIC CBA3HU MEXKIY U3y4aeMbIMU SBICHUSAMU;

e CTPOUTH JIOTHYECKUE PACCYKACHUs (MHIYyKTUBHBIC, JICIYyKTUBHBIC, N0 AHAJOTHH),
BBIBIIATh 3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMATPUBAEMBIX SBICHUSX,
(GbOopMyYIUPOBATh BHIBOJIBI M 3aKJIFOUCHHUS,

e IPUMEHATH B IIPOLIECCE IIO3HAHMS HCIIONB3YEMBIE B XUMHUU CUMBOJIUYECKHUE
(3HaKoBBIC) MOJIEITH, IPEOOPA30BHIBATh MOCIbHBIC MIPEACTABICHHUS — XUMHUYCCKHIA
3HaK (CMMBOI) 3JIEMEHTa, XUMHUYecKas popMyIia, ypaBHEHHE XUMHUYECKOH peakinuu
— IpHu PCIICHHUHU yT-Ie6HI)IX MMO3HABATCIbHBIX W IHNPAKTHYCCKUX 3adad, IMPUMCHATH
Ha3BaHHBIC MOJECIIbHBIC MPEICTABICHUS Ui BBISBICHUS XapaKTEPHBIX IIPU3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

2) 6a3oBbIe MCCJIEI0BATEIbCKHE JIeHCTBHS

e BJAJACTh OCHOBAMU MCTOAOB HAYYHOI'O ITO3HAHUS BCUICCTB U XUMUYICCKUX pCaKHHf/'I;



. q)OpMyJII/IpOBaTB eI " 3aJa4dr HCCICAOBAHNS, HCIIOJIIB30BaTh ITOCTABJICHHBLIEC U
CaMOCTOSITENbHO c(POPMYITUPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA TO3HAHUS
U OCHOBBI OJIA q)OpMI/IpOBaHI/ISI THIIOTE3bl IO  MNPOBCPKE  IPAaBUIIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMUIA;

e BJIAJACTh HABBIKAMH CAMOCTOATCIIbHOI'O IJIAHUPOBAHUA U IMPOBCACHHUA YIYCHUYCCKUX
9KCIIEPUMEHTOB, COBEPILEHCTBOBaTh YMEHMs HAOMIOJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €r0 pe3yibTar, GpopMynupoBaTh 0000LIICHUS U
BBIBOJIbI OTHOCHUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTABIISThH
000CHOBaHHBII OTYET O MPOJICITAHHON padoTe;

e MpUOOpETaTh OMBIT YUCHHUUECKON MCCIIeI0BATENbCKON U MPOSKTHOU ACSITeIbHOCTH,
IMPOSABJIATH CHOCO6HOCTB H TOTOBHOCTH K CaMOCTOATCIBHOMY IIOMCKY MCTO/J0B
pelleHus MPaKTUYEeCKHUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHNUS;

3) paboTa ¢ uHpopMaIHeii:

OPHEHTHPOBAThCS B PA3IMYHBIX HMCTOYHUKAX HH(pOpMauuu (HaydHO-TOMYyJIspHAs
JaUTepaTypa XUMHUYECKOTO COJCpXaHMs, CIPaBOYHbIE IOCOOMS, PECcCypcChl
WUHTEPHETa), aHAJIM3HPOBaTh WH(GOpMAIMIO pA3IUYHBIX BHUIAOB H  (POpM
IIPEJICTaBICHUs], KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTD;

e (opmymupoBaTh 3ampPOCH U MPUMEHSTH PA3TUYHBIE METOMBI MPH MOUCKE U 0TOOpE
uHpOpMaLUK, HEOOXOIUMOHN MAJIsi BBINOJIHEHHs Y4EOHBIX 3a/1ad ONpPEIesICHHOIo
THUIIA;

e IpHoOpeTaTb  OMNBIT  MCIOJB30BaHUS  HMH(OPMAIMOHHO-KOMMYHHMKATHBHBIX
TEXHOJIOTMI U Pa3JINYHBIX IOUCKOBBIX CUCTEM,;

e CaMOCTOATENbHO BBIOMpPATh ONTHMANBbHYIO (OpPMY MpEICTaBICHUS HHPOPMALUU
(cxembl, rpaduKH, AUATPaMMBbl, TaOJIHIBI, PUCYHKH U IIP.);

e HCIOJB30BaTh HAYYHBIM S3BIK B KauecTBE CpEJCTBa MpH padoTe C XUMHUYECKOH
uH(opMalKeil: TPUMEHATh MEKNpeaAMeTHbIe ((QU3MYecKue ¥ MaTeMaTH4ecKue)
3HAaKHM U CUMBOJIBI, (hOpMyJIbl, a0OpeBUATYpbl, HOMEHKJIATYPY;

e HCIOJB30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISITHOCTH.

OBjaaaenue YHUBEPCAJIBHBIMUA KOMMYHUKATUBHBIMH JeHCTBUSIMM .

e 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJAaeMOW TeMbl B XOJ€ JAUanora u/uim
JTUCKYCCHH, BBICKA3bIBATh UJI€U, (POPMYIHPOBATH CBOM MPEIOAKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHM IPEUIOKEHHOH 3a/1a4H;

e BBICTYNATh C TMpPE3CHTAlMENd pe3yJbTaTOB II03HABATEIBHOW JEATEIBHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBIIIOJIHEHUU
XUMHYECKOT0 IKCIIEPUMEHTA, MPaKTUUYEeCKONH pabOThl MO MCCIEIO0BAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pealn3aluu y4eOHOro MpoeKkTa, U (GOpMYIUPOBATH BHIBOIBI
II0 PE3yJIbTaTaM IIPOBEACHHBIX UCCIEIOBAaHUM ITyTEM COTIACOBAHMS ITO3UILIMN B XO/1€
00CyX/1eHUsI 1 0OMeHa MHEHHSIMHU.

OBiaieHne YHHUBEPCAIbHBIMH PeryJsiTUBHbIMU /1eHCTBUSIMM

e CAMOCTOATENBHO IUJIAHUPOBATH U  OCYIIECTBISATH CBOK  IO3HABATEIILHYIO
JESTCIIBHOCTD, OMpeNessis ee¢ IeMd W 3aJadd, KOHTPOJUPOBAaTH W IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpeajiaraeMblii  alrOpUTM JCUCTBHMA TIpH
BBITIOJIHEHUHM YYE€OHBIX W UCCIIENOBAaTEeIbCKUX 3a/ad, BBIOMpaTh Hambosee



3 PEeKTUBHBIN CHOCO0 WX PpEHICHUS C YYETOM TIOJIyYeHHs HOBBIX 3HAHHMHA O
BEILIECTBAX U XUMUYECKUX PEAKIIHIX;

e OCYLIECTBIATh CAaMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMoOaHalu3a u
CaMOOIICHKH.

HpenMeTHme pe3y.]'leaTbI
10-i kiaace
[IpenMeTHBIC pe3ybTaThl OCBOCHHUS Kypca «OpraHudeckas XUMHUsD» OTPaXKaroT:

e c(hOpMUPOBAHHOCTb MPEJICTABICHUH O XUMMUYECKOW COCTAaBJIAIOLICH €CTECTBEHHO-
HAYYHOM KapTHHBI MHpA, POJM XUMHH B IIO3HAHWU SIBICHUH NPUPOABI, B
(GOpMHPOBAHUM MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOM Il PEIICHHs MPAKTUYECKUX 3a7a4 M HKOJOTHUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/J0OPOBBIO U IIPUPOAHOI cpene;

e BIJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasi BKJIIOYAET. OCHOBOIOJIArarolue
HOHSTHS (XUMUYECKHI DJIEMEHT, aTOM, JJICKTPOHHAsi 000J0YKa aTroMa, MOJICKYJIa,
BAJICHTHOCTB, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas CBSA3b, CTPYKTypHas (hopmyia
(pa3BepHyTasi M COKpalleHHAas1), MOJIb, MOJSIpHAs Macca, MOJSIPHBIA 00beMm,
YIJIEpOAHBIN CKeNeT, (yHKIUOHAJIbHAs IpyIMNa, pagukai, HU30Mepus, HU30Mephl,
TOMOJIOTHYECKUH Psijl, TOMOJIOTH, YIJIEBOJOPO/bl, KUCIOPOA M a30TCOJAEprKallue
COCIMHEHUSI, MOHOMEp, IOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COC/IMHCHUS); TEOPHH U 3aKOHBI (TEOpHsl CTPOCHHs OpPraHUYeCKUX BeliecTB A.M.
ByTiiepoBa, 3aK0H COXpaHEHHUs MaCChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI
A3bIK XMMMH; MHUPOBO33PEHUYECKHE 3HAHMUS, JIeXKalllueé B OCHOBE IOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XMMHUUYECKHX SIBIEHUH, (PaKTOJIOIrMUECKUE CBEACHUS O
CBOICTBaX, coOcCTaBe, MOJYYEHUU U OE30MACHOM HCIOJIb30BAaHUU BaKHEUILINX
OpPraHUYECKUX BEILIECTB B OBITY M MPAKTHUECKON JEATEIbHOCTH YETI0BEKa,

e c(HOpMUPOBAHHOCTH YMEHHH BBISBISATH XapaKTEPHbIE MPHU3HAKH  TTOHSTHIA,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIINME MOHATUS IPU
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALEHUI OPraHuYeCKUX COEeIMHEHU],

e c(HOpPMUPOBAHHOCTb YMEHHMH HCIIONB30BaThb XUMHUYECKYIO CHMBOJIUKY  JJIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpaIIeHHO¥)
GopMyn OpraHMYeCKMX BELIECTB W YpPaBHEHMH XHMHMYECKMX pPEaKLHUH,
M3TOTaBIMBATh MOJEIN MOJEKYJ OpPraHMYeCKHX BEIIECTB IS WJUIIOCTPALMU HX
XUMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHH;

e CQOPMHUPOBAHHOCTb yMEHHUH YCTaHaBIMBATh NPHUHAUIEKHOCTh  HM3YyUYEHHBIX
OpraHMYECKUX BEUIECTB II0 HX COCTaBy M CTPOEHUI0 K OIPENEICHHOMY
Kinaccy/rpymnmne coeauHeHui (YrJIeBOZOpPOABI, KHCIOPOA H  a30TCOJEpIKaline
COCTMHEHHSI, BBICOKOMOJICKYISIPHBIC COCIUHEHHMS), JaBaTh KM Ha3BaHUS MO
cucrematnueckoii Homenkinatype (IUPAC), a Takke NPUBOIAWTH TPUBUAIHHBIC
Ha3BaHUS OTICIBbHBIX OPraHMYECKHX BEIIECTB (ITWIICH, TNPONMICH, aleTUIICH,
STUJICHIJIUKOJb, TIULEepuH, (eHos, (opMmanbAerus], aueraibAerui, MypaBbHHas
KHCJIOTa, YKCYCHAsi KMCJIOTa, OJIEMHOBAsi KUCIIOTa, CTEapUHOBAsI KUCIIOTA, TIII0K032,
(GpykTO3a, KpaxMaJl, IeJUTI0I03a, TIIUIHH);

e c(hOopMUPOBAHHOCTH YMEHUS OINPEENIATh BUABI XUMUYECKOH CBSI3U B OPraHMYECKHX
coeiMHEeHUsAX (OMHAPHBIC U KPATHBIC);



e CPOPMHUPOBAHHOCTH YMEHHUS TMPUMEHATh TOJOXKEHUS TEOPUH  CTPOCHUS
opranuueckux BemectB A.M. bytiepoBa ans 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

e CcpOPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpoeHHUE, (huU3nuecKue u
XMMUYECKHE CBOWCTBA THUIHUYHBIX TMPEACTABUTENEH  Pa3UYHBIX  KJIACCOB
OpraHMYeCKUX BEIIEeCTB (MeTaH, 3TaH, STHJICH, IPOIIJICH, alleTH/ICH, OyTaauen-1,3,
MeTIIOyTaaueH-1,3, 6eH301, METaHOJI, STaHOJ, ATHJICHTIIUKOJIb, TIHIEPUH, (EHOI,
aneTaibAeru]l, MypaBblHasi U YKCYCHas KMCIIOThI, IVIFOKO3a, KpaxMaJ, LEeJUII03a,
AMHHOYKCYCHAsl KHCJIOTa), W/UTFOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIAY HUMH
YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUA C HCIOIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

e CcpOPMHUPOBAHHOCTb YMEHUS XapaKTePHU30BaTh UICTOYHHUKH YIIIEBOJOPOHOTO ChIPhS
(HedTh, TPUPOAHBINA Ta3, Yrojb), CIOCOOBI HMX MEPEpaObOTKH M MPAKTHUECKOE
MPUMEHEHHE MTPOAYKTOB MEepepaboTKH;

e CcPOPMUPOBAHHOCTH YMEHU MPOBOJUTH BBIUMCICHHS TI0 XUMUYECKIM ypaBHEHUSM
(Maccel, 00beMa, KOJUYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOIYKTa PEAKIUH 10
M3BECTHBIM Macce, 00beMy, KOJHUYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WIH
IPOYKTOB PEAKIUH);

e CPOPMUPOBAHHOCTh YMEHHUH BJIQJIETh CHUCTEMOW 3HAHWNA 00 OCHOBHBIX METOAAX
HAay4YHOI'O0 TIO3HAHUA, MCIOJb3YyEMbIX B XHUMHHU I[pPU H3YYEHUU BEUIECTB H
XUMHYCCKHUX SBJICHUH (HAOJIOACHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl HPUHATUS pEUICHUM B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

e CPOPMHUPOBAHHOCTh YMEHHU COOJIFOJIATh TIPABWJIA TIOJIH30BAHUS XHUMHYCCKON
nocyfiod M 1a00paTOpHBIM OOOpYIOBAaHUEM, a TaKKe MpaBWiIa OOpalICHHS C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSIMH IO BBIIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OMBITOB;

e c(hOpPMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BHITIOJHITH XUMHUUECKUN IKCTIEPUMEHT
(mpeBpalileHUsl OPraHUYEeCKUX BEIIECTB MPH HArPeBaHUH, MOJYYECHHE JTHICHA U
W3y4eHUE €ro CBOWMCTB, KaueCTBEHHBIE pEAKIMU OPraHUYeCKHX BEIIECTB,
JICHATypaIyst OCIIKOB TIPH HarpEBaHUH, IIBETHBIC PEaKIUu OEJIKOB) B COOTBETCTBHH
C TpaBWJIaMH TEXHHKHA OE30MacCHOCTH TpH OOpaIlllEHHH C BEIIECTBAMH U
71ab0paToOpHBIM  O0OpYAOBAaHWEM, TPEACTABISATh PE3YylbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUI COOTBETCTBYIOUIMX peakuuil Hu
(dbopMynHUpOBaTh BEIBOJIBI HA OCHOBE ITUX PE3YIbTATOB,;

e Cc(hOPMHUPOBAHHOCTh  yYMEHUW  KPUTHYECKH  AHAIMU3UPOBATH  XUMHUYECKYIO
uHpOpMAIIHIO, TONy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
uHOPMAIIUH, HHTEPHET U JIP.);

e CcPOPMUPOBAHHOCTH YMEHHI COOIOIaTh MpaBUiia SKOJOTHUYECKH 11€TIECO00pPa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACATEIHHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBbSI
U OKpY’Karolllel MpUpOJHON Cpeibl, 0CO3HABATh ONACHOCTh BO3/ICHCTBHS Ha )KUBBIE
OpPTaHU3MBI OMPEEICHHBIX OPTaHMYECKUX BEIECTB, TTOHUMAs CMBICI MOKa3aTest
[TJK, mosicHAT, Ha MpUMEpax CIOCOOb YMEHBIICHHUS W TPEIOTBPAIICHUS HX
BPEIHOTO BO3JCMCTBUS HA OPraHU3M YEJIOBEKa,

e s OOYyYaIOIUXCS C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS. YMEHUE
MPUMEHSATHh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUN;

e IS CJHENbIX M CIA0OBUAAIIMX OOYYAIOUIMXCS. YMEHHUE HCIOJIb30BaTh pelbeHO-
TOUCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmy.



11-i kiaacce
[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as u HeopraHudeckasi XUMHUsD» OTPaKakoT:

e c(HhOPMUPOBAHHOCTh MPEACTABICHUI. O XUMHUYECKOW COCTaBIISIOIIEH €CTECTBEHHO-
HAayyHOW KapTUHBI MHpA, POJM XUMHUU B I[IO3HAHUM SBJICHUN IPUPOABI, B
(GOpMHPOBAHUU MBIIUIEHU M KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM Il PEIICHHs MPAKTUYECKUX 337a4 M HKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[JOPOBbIO U IIPUPOAHOM cpene;

e BIJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasl BKJIIOYAET. OCHOBOIOJIAralolue
HOHSATHUS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOIl, S-, P-, d- 2JIEKTPOHHBIC OpOUTAIN
aTOMOB,  HWOH,  MOJEKyJa, MOJIb, MOJSIpHBIH  00BEM,  BaJCHTHOCTB,
ANIEKTPOOTPHULIATEIIBHOCTD, CTEIICHb OKHCICHHS, XUMUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOIHAs), KPUCTAIMYECKAs PELICTKA, THIIBI
XUMHUYECKHUX peaxkuui, pacTBop, JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT JUCCOLMALUS, OKUCIMTENIb, BOCCTAHOBUTENb, CKOPOCTb
XMMHYECKOU pEaKluy, XUMHYECKOE pABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoaudeckuit 3axoH JI.M. MeHnneneena,
3aKOH COXPaHEHHUS MAacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPALICHUS YHEPIUU
IpYU XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJUYCCKHI S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAlIME B OCHOBE IIOHMMAaHUS IPUYMHHOCTU U
CUCTEMHOCTH XMMMUYECKUX SIBJICHHH, (PAKTOJIOTMYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUU U 0e30MacCHOM HCII0JIb30BAaHUM BAXHEHUIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH IEATEILHOCTH YEIOBEKA,

e c(HOPMUPOBAHHOCTb YMEHHMH BBIABIATH XapaKTEpHblE IPU3HAKU IOHATHIA,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIUE MOHSTUS MPU
ONMCAHUN HEOPIraHUYECKUX BEILECTB U UX IIPEBPALICHUN;

e c(HOpMUPOBAHHOCTH YMEHHH HCIIONB30BaTh XUMHUYECKYIO CHMBOJIUKY ISt
cocTaBiieHUs (OpMyJd BEIIECTB M  ypaBHEHMH  XMMHUYECKMX  pPeakLui,
cucrematrueckyro HomeHknarypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTICIBHBIX
HEOPTaHWYECKHX BeIIecTB (yrapHblii ra3, yrJICKHCIbIH Ta3, aMMHAaK, TallleHas
U3BECTh, HETallIeHasl U3BECTh, IIUTHEBAs COMIA, IIUPHUT H JIP.);

e c(HOpMUPOBAHHOCTb YMEHHMH ONpEAessATh BAJEHTHOCTh U CTENEHb OKHUCICHUS
XUMHYECKHX 3JIEMEHTOB B COCJUHEHHSIX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOH
cBsi3M (KOBaJICHTHAsl, HOHHAs, METAITMYECKasl, BOJOPOHAS) B COCIUHEHHSX, THII
KPHUCTAJUIMYECKOW PENIETKH KOHKPETHOTO BeliecTBa (aTOMHAs, MOJICKYJSpHAs,
MOHHAs!, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPraHHMYECKUX
COEIMHEHNH,

e c(HOpMUPOBAHHOCTb YMEHHMH YCTaHABIMBATh IPHHAUIEKHOCTb HEOPraHUYECKHX
BEILIECTB M0 UX COCTAaBY K OMpE/CICHHOMY Kiaccy/rpynme coeauHeHui (mpocThie
BEIIIECTBA — METAJIJIBl U HEMETaJUIbl, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, aM(poTepHbIE
THJIPOKCHJIBI, COJTH);

e c(hOpMUPOBAHHOCTh YMEHHUH pPaCKphIBaTh CMBICT mepuoanveckoro 3akona JI.U.
MenzeneeBa U 1€MOHCTPUPOBATh €0 CUCTEMATU3HUPYIONIYIO, OOBSICHUTENbHYIO U
POTHOCTUYECKYIO (PYHKIINY,

e CQOPMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JieMeHTOB 1-4 mepuonoB Ileproanueckoll CHCTEMBI XUMHYECKHX
anementoB JI.M. MenneneeBa, MCHONB3ys TOHSATHSA «S-, P-, O- 31eKTpOHHBIC
opoUTaNNy», «IHEPreTHUECKUEe YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HM3MEHEHUS



CBOMCTB XMMHYECKUX 3JIEMEHTOB M HX COCAMHEHUHN IO MEepUOJaM U TpyIIam
[Tepuoanueckoil cucrembl xumudeckux snemenToB .M. Meneneena,
c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYCCKHE
CBOICTBAa HEOPTaHWYECKUX BEUIECTB PA3JIMYHBIX KIACCOB, MOJTBEPXKIATh
CYyILIECTBOBAaHUE T'E€HETUYECKON CBSI3M MEXKAY HEOPraHMYECKUMHU BEIIECTBAMHU C
MOMOIUIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMUUYECKUX PEAKIIHiA;
cOPMUPOBAHHOCTh YMEHHS KJIAcCU(UIMPOBATh XUMHYECKHUE PEAKIMUA TIO0
Pa3IUYHBIM MpHU3HAKaM (YHCIy U COCTaBy PEardpyrolMX BEIIECTB, TECIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTENCHEW OKUCICHHS JJIEMEHTOB, OOPAaTUMOCTH
pEaKIny, yIacTHIO KaTaln3aTopa);

c(hOPMUPOBAHHOCTh YMEHHI COCTABIISITh YPaBHEHUS PEAKIU PA3JIMYHBIX THUIIOB,
MOJIHBIE ¥ COKPAIlEHHBIE YPaBHEHUS peakI[uii HOHHOT'O OOMEHa, yUYUThIBas YCIOBHS,
MIPU KOTOPBIX 3TU PEAKLUU UIYT 10 KOHIIA;

chOpPMUPOBAHHOCTH ~ yYMEHUWH  MPOBOJUTH  PEAKIIHH, MOJITBEPIKJAIOIITHE
KAUeCTBEHHBIM COCTAB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pacIO3HABAThH
OTBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHHH pacKpbIBaTh CYIIIHOCTb OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN IMOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOTO OajaHca
9TUX PEaKIUi;

c(OPMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBHCUMOCTh CKOPOCTH XUMHYECKOU
peaKkuu OT Pa3IUYHBIX (HPAKTOPOB; XapaKTEP CMEIIEHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3aeicTus (mpuniun Jle [llatense);
c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHE MIPOLIECCHI, JIeXkKallue B
OCHOBE TIPOMBIIIVICHHOTO TOJYyYEHUSI CEPHOM KHCJIOThI, aMMHaKa, a TakxKe
c(OPMHUPOBAHHOCTh NPEACTaBICHUNA 00 OOIIMX HAYYHBIX MPUHLHUNAX H
IKOJIOTHYECKUX MPOOIeMaX XHMHUECKOTO TIPON3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUMCICHHS C UCTIOIH30BAHUEM MOHSITHUS
«MaccoBasi JOJsi BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUW Ta30B TIPH
XUMHYECKHX PEaKIUsiX, MacChl BElIeCTBA WJIM O0beMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEINECTBA, MAacCe MM O00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIIOBOro 3(¢eKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHMH COONIONATh TMpaBujia TMOJB30BAHUS XHUMHUYECKOU
MoCy/I0ol W 7abopaTOpHBIM O0OPYIOBaHHMEM, a TakKe MpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBINOJHEHHUIO J1aOOPaTOPHBIX
XUMHUYECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBHITIOIHATH XUMHUECKUN IKCIIEPUMEHT
(paziioskeHHe TEPOKCHIA BOAOPOAa B MPUCYTCTBHHM KaTalM3aTopa, OIMpeac/iCHHE
Cpelbl pacTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAIBHOTO HMHJMWKATOpA, BIIHUSHHUE
pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIMH, PEAKIMd HOHHOTO
oOMeHa, KaueCTBEHHbIE peakld Ha cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHWUSI, pelIeHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMaM «MeTalibly u
«HemeTamibl») B COOTBETCTBHM C TMpaBHJIAMH TEXHUKHA O€30MacCHOCTH TIpU
oOpallleHnu C BellecTBaMH M JabOpaTOpHBIM O0OpPYIOBaHHEM, MPEJICTABISThH
pe3ynbTaThl XUMHYECKOTO OJKCIEepuMeHTa B (GopMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii u (QopMyIHpoBaTh BBIBOJBI Ha OCHOBE JTHX
pe3ynbTaToB,;



e CPOPMUPOBAHHOCTh  YMEHUH  KPUTHYECKH  aAHAIM3UPOBATH  XHUMHYECKYIO
uHpOpMAIIHIO, TOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHHKAIMH, HHTEPHET H 1Ip.);

e CcpOPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUiIa SKOJOTHUYECKH 11€JIeCO00pa3HOTo
MOBEJICHUS B OBITY ¥ TPYJOBOH JIEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBbSI
Y OKPY’Karolllel NpUpPOJAHON Cpeibl, 0CO3HABATh ONIACHOCTh BO3/ICHCTBHS HA )KUBBIC
OpPraHu3Mbl ONPEICIICHHBIX BEIECTB, MOHUMas cMbIc nokaszarens 11K, noscHaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U IPEJOTBPAIICHUS X BPEAHOTO BO3CHCTBHS
Ha OpPraHu3M YEJIOBEKa;

e s OOyYarolUXCsl C OrPAaHUYECHHBIMH BO3MOXKHOCTSMH 3J0POBbS. YMEHUE
NPUMEHSTh 3HAHHWS OO0 OCHOBHBIX JOCTYIIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

e ISl CJETBIX M CIA0OBUASIIMX OOYYAIONIUXCS: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpains s 3anucu XuMudeckux GopMyi.

Conep:xkanue y4eOHOIo npeamMera

10-i1 kJ1ace
OPTAHUYECKASA XUMUAI
TeopeTn'leCKne OCHOBBI opralmqeucoﬁ XHUMHUHN

HpenMeT OpraHI/I‘IeCKOﬁ XUMHU: €C BO3HHMKHOBCHHUC, Pa3BUTHEC n 3HAa4YCHUC
B IIOJIYYCHUH HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/ISI CTPOCHUA OPraHUYICCKHUX COGZII/IHCHI/Iﬁ
AM. BYTHepOBa, €€ OCHOBHBIC ITOJIOXKCHHUA. CTp}IKTypHBIe Q)OPMYJ'ILI OpPraHNYCCKUX BCUICCTB.
FOMOJ’IOFI/IfI, HN30MCpH. Xumudeckas CBSI3b B OpTraHU4YCCKUX COCAMHCHUAX — OJHWHAPHBLIC U
KpaTHBIC CBA3H.

IIpencraBnenue o kiaccu(uKaluy OpraHMYecKHX BemiecTB. HoMeHKIaTypa opraHM4ecKux
COeNMHEHUI (CHcTeMaThyecKas) M TPHBHAIbHBIC HA3BaHUS BAXKHEUIINX IpEICTaBUTEICH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCIEepUMEHTAJIbHBIC METOJbl M3Y4YCHHUS BEIIECTB U MX IPEBPAILICHUI: O3HAKOMIICHHE C
oOpa3aMu OpraHMYeCKHX BEUIECTB M MaTepHalaMi Ha UX OCHOBE, MOJICTIPOBAHNE MOJICKYT
OpPraHMYECKUX BEIIECTB, HAOJIOJACHHE W ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALICHUI0 OPraHWYeCKUX BEIECTB IPU HarpeBaHuu (IUIaBjieHHe, OOYyrIHBaHHE H
ropeHue).

YraeBoaopoasl

ATNKaHBI. COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psA. MeraH u 3TaH — nOpocTeninne
NPEJICTABUTENIN AKAaHOB. (DU3UUECKHE W XUMHYECKHE CBOMCTBA (peakuuy 3aMelIeHUs U
rOpeHHsl), HaXOXKICHUE B TIPUPO/IE, OTYUCHHE 1 TPUMCHEHHUE.

AIKeHBI. cocTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTujiIeH u MPpOMNMUJICH — HpOCTGﬁIHHG
IpEACTaBUTECIN AJIKCHOB!: q)HSI/I‘IeCKI/Ie N XHMHYSCKHE CBOMCTBA (peaKHI/II/I TUAPHUPOBAHUA,
TaJIOTCHUPOBAHUSA, TUAPATAIIUN, OKUCIICHUA U HOHI/IMepI/I3aL[I/II/I), MOJIY4CHHUEC U IPUMCHCHUC.



Anxanuensl: OyraaueH-1,3 um MetmnOyranueHn-1,3: cTpoeHue, BaKHEHIINE XUMHYECKUE
cBoiicTBa (peakius nonmMepu3sanuu). [oayueHne CHHTETUYECKOTo KayayKa U Pe3UHbI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHH Psifl. ATIETHUIICH — IPOCTCUIINI
MPEJCTaBUTEIb AIKUHOB. COCTaB, CTPOCHUE, (PU3NICCKHE U XUMUYCCKHE CBOMCTBA (peaKiiu
THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHHUS), TOJIydCHHE U TIPUMEHEHHE,

Apenbl. BeHson: coctaB, crTpoeHue, (GHU3UYECCKHE W XHUMHYCCKHE CBOWCTBA (peakiuu
rajJOreHUPOBaHMUs] U HUTPOBAHWUsI), MOJyYCHUE W MPUMEHEHHe. TOJyos. cocTaB, CTPOCHHUE,
(bu3nUecKre U XUMHUCECKUE CBOMCTBA (PEaKIlMy raJIOrCHUPOBAHUS U HUTPOBAHHMS ), TOJyUCHUE
U npuMeHeHue. TOKCMYHOCTh apeHOB. l'eHeTnueckas CBsI3b MEXAY YIVIEBOJIOPOJaMHU,
MPUHAICKAIUMH K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHHWKHU YTIIEBOJOPOAOB. lIpuponmHbiii ra3 u momyTHble HE(TSHBIC Ta3bl.
Hedts um ee mnpoucxoxaenue. CrocoObl mepepaboTku HEPTHU: TEPEeroHKa, KPEKUHT
(TepMuYeCKHiA, KATATUTHYCCKUH ), THPOJIu3. [IpoayKThl epepaboTku HeDTH, UX TPUMEHCHHE
B IIPOMBIIIJICHHOCTH U B ObITy. KaMEHHBII yToJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YECHMs BEIIECTB M MX IPEBPALICHHUI. O3HAKOMIICHUE C
o0OpasmaMu IUIaCTMacC, KaydyKoB M pe3uHbl, Koulekuuu «Hedts» u  «Yromby,
MOJIEJIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U  TaJOT€HONPOU3BOIHBIX, IPOBEACHUE
MIPaKTUYECKON pabOThI: MOJYyYEHUE STUIIEHA U U3YUYEHUE €TI0 CBOMUCTB.

PacuetHbie 3amaun.

Brruucnenus no YpaBHCHHUIO XHUMHYECKOH p€aKnuu (MaCCLI, O6’beMa, KOJIN4YCCTBA HCXOJHOI'O
BCIICCTBA WJIM MPOAYKTA PCAKIMU IO M3BCCTHBIM MacCCc, 06”[:6My, KOJMYCCTBY OJHOI'0 M3
HCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

Kucaopoaconep:kamue oprannyeckue coexnHeHusI

[IpenenbHble ONHOATOMHBIE CHUPTHI. MeTaHON M 3TaHOJ: CTpoeHHe, (U3MYEecCKHe u
XUMHYECKHE CBOMCTBA (PEaKIMU C aKTHBHBIMH METAJIAMH, TAJIOT€HOBOIOPOIaMH, TOPEHHE),
IIPUMEHEHHE. BOMOpPOIHBIE CBS3M MEXAY MOJEKYyJlaMu CIHMPTOB. JlelicTBHME MeTaHOna M
9TAHOJIa Ha OPraHU3M 4EIIOBEKA.

MHOroaToMHbI€ CIUPTHI. DTUICHIIIMKOIb U TIUIEPUH: CTpOeHHE, GU3NUYECKUE U XUMHUECKUE
cBoiicTBa (B3aMMOJEHUCTBHE CO MICIOYHBIMH META/UTaMH, KA4YeCTBCHHAs peEakius Ha
MHOTOaTOMHbIE CUPTHI). JlelicTBHEe Ha OpraHuW3M dejnoBeka. IIpuMeHeHHWe TIHIEpUHA U
STHUJICHTJIMKOJIS.

®deHoI: CTpOCHHE MOJEKYbl, GU3NYECKHe U XUMUYecKHe cBoicTBa. TOKCHYHOCTH (peHona.
[Ipumenenue denomna.

Anbaeruapl 1 KeToHbl. DOpMalIbJIET /I, alleTalbAEeTHA. CTPOEeHNE, PU3NYECKHEe U XUMUYECKHE
CBOMCTBa (peakIMy OKUCICHUS U BOCCTAHOBIICHHUS, KAUECTBEHHBIC PEAKIMH), TOIy4CHUE U
IIPUMEHEHNE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs M YKCYCHasi KHCIIOTBHI
cTpoeHHe, (pu3nveckue W XUMHYECKHE CBOiicTBa (CBOMCTBA, oOmmMe s Kiacca KHCIIOT,



peakiust arepudUKanum), moyiydeHue u npuMenenne. CTeapuHoBas U 0OJICMHOBAsK KMCIOTHI KaK
MPEACTABUTEIH BBICIINX KAPOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIIEE JIEUCTBUE.

Crnoxuble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [MApONN3 CIOXHBIX 3(PHUPOB.
Kupsl. I'maponus sxxupoB. [Ipumenenne xupoB. buosorndeckas pojb KUPOB.

VTrIIeBOAbL: cOCTaB, KIacCU(UKALMS YIIIEBOAOB (MOHO-, - U Toiucaxapuasl). ['moko3a —
HPOCTEHIINI MOHOCAXapHUI: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PH3HYCCKUE U XUMHICCKHE
cBoiictBa (B3aumojeiictBue ¢ rujapokcuaom menu(ll), okucieHne aMMUaYHBIM PacTBOPOM
okcuna cepedpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKACHHE B MPUPO/IE,
npuMeHeHue, Ouosnornyeckas poib. ®orocunTes. pykTo3a Kak U30MEp TITFOKO3bI.

Kpaxman u neminono3a kak OpupojHble noauMmepbl. CTpoeHHe Kpaxmajia U LEJUIIOJIO03BL.
dusnyeckre U XUMUYECKHE CBOMCTBA Kpaxmaia (TUaApoIin3, Ka4eCTBCHHAS PEaKIUs ¢ HOJI0M).

OKCHEepUMEHTAJIbHbIE METOJbl M3YYEHHs BEIIECTB M WX NPEBPaIICHHUH: IPOBEICHUE,
HAOJIOJICHUE U OINMUCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB. FOPCHUE CIUPTOB, KAYECTBCHHBIC
peaKkiMy OJHOATOMHBIX cnUpTOB (OKHcieHue dTaHona okcuaom meau(ll)), MHOroaToMHBIX
ciiuptoB (B3ammojeiictBue rimiepuna ¢ ruapokcuaom menu(ll)), ampaerunos (oxucienue
aMMHa4YHbIM pacTBopoM okcuaa cepedpa(l) u rumpokcumom wmenu(ll), B3ammoneiicTBue
KpaxMaja ¢ HOJI0M), MPOBEICHHE MPAKTHUYSCKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacueTHble 3ama4un.

BbrurcieHus 1o ypaBHEHHIO XUMUYECKOM peakiuuu (Macchl, 00beMa, KOJTMYECTBA HCXOIHOTO
BEIIECTBA WM MPOJYKTAa PEaKLMU MO HU3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOIO U3
MCXOJTHBIX BEIIECTB WU MPOJTYKTOB PEAKIINH).

A30Tcoz[ep>i<amne OpraHn4YC€CKUC COCIUHCHU .

AMUHOKHUCIIOTHI Kak aM(pOoTepHble OpraHu4Yeckue coenuHeHus. Ou3nuecKkue U XUMUYECKUE
CBOWCTBAa aMHHOKHUCJIOT (Ha MpuMepe TiMinHa). bronornyeckoe 3HaYeHHE aMHUHOKHCIIOT.
Ilenrtuael.

benkyn kKak NpUpPOAHBIE BBICOKOMOJEKYJSIPHbIE cOoequHEHUs. llepBuuHas, BTOpUYHAsA U
TpeTUYHasi CTPYKTypa O€lKoB. XHMMHUYECKHE CBOWCTBA OEIKOB: THUIPOJW3, JCHATYypaIus,
KaueCTBEHHBIE PEAKITMHN HA OENIKH.

SKCI'IepI/IMCHTaJIBHBIG METOAbI I/ISY'-IGHI/ISI BCIICCTB MU HX npeBpameHI/Iﬁ: Ha6J'HO)IeHI/Ie n
OMMCaHWE JEMOHCTPAIMOHHBIX OIBITOB. JEHATypalus OENKOB MPH HarpeBaHWU, IIBETHHIE
peakmuu O€IKOB.

BbicokomosiekyisipHble coeJHHeHUs
OCHOBHbIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, IOJIUMEp,

CTPYKTYPHOC 3BCHO, CTCIICHb IOJUMCPU3AIMU, CPCAHAA MOJICKYJIApHAss Macca. OcHOBHbBIC
MCTOABI CHHTE3a BEICOKOMOJICKYJIAPHBIX COC}II/IHGHI/Iﬁ — [MoJIMMEpu3altys U MOJUKOHACHCAIWA.



3KCH€pI/IMeHTaJIBHBIe MCTOJAbI HU3YUYCHUSA BCIICCTB U HX HpCBpélH.[CHPIfI: O3HAKOMJICHUE C
O6p33HaMI/I MPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

Me)Kl'IpeI[MeTHBIC CBA3U.

Peanuzanus MeXNpeaAMETHBIX CBsA3EH NMPHU HM3ydeHUH opranmdeckoi xummuu B 10-m kiacce
OCYILECTBIISIETCA Yepe3 UCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TakK U
MOHATUH, SABJIIIOIIUXCS CUCTEMHBIMHU JUIS OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHSTHS. SIBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallM3, CHHTE3, KJIacCU(UKAINS, IEPUOTUIHOCTH, HAOIIOCHNE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIIMPOBAHUE.

®dusukKa: MaTepus, SHEPrusa, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHD,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, PU3MUECKUE BETUUNHBI U €IMHUIIBI
WX U3MEPEHHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMeH BemlecTB B OpraHm3me, (POTOCHHTE3,
OMOJIOTHYEeCKN aKTUBHBIC BelIeCTBa (OEJKH, YIIIEBOIbI, )KUPBI, PEPMEHTHI).

Feorpaq)m[: MHHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHonorus: MMUIICBBIC TPOAYKTBI, OCHOBBI PAIIMOHAJIBHOTO IMUTAHUA, MOKOMIUC CPCIACTBA,
JICKAPCTBCHHBIC MW  KOCMCTHUYCCKHC IIpCliaparbl, MaTcpuajibl HU3 HUCKYCCTBCHHBIX H
CHUHTCTHUYCCKHUX BOJIOKOH.

11-i kiace
OBIIAS N HEOPTAHUYECKAS XUMMUS
TeopeaneCKne OCHOBbLBI XMMHUH

XuMuyeckuil aneMeHT. AToM. Sfnpo aroma, H30TONBL. OJIEKTPOHHAs 00OJIOYKa.
DHepreTHUeCKUe YPOBHH, MTOIYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-31eMeHTh. OCOOCHHOCTH
pacnpeziesieHus AJIEKTPOHOB 110 OPOUTAJISIM B aTOMax 3J€MEHTOB NIEPBBIX YETHIPEX MEPHOJIOB.
DNeKTpoHHast KOH(UTYpalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuogmueckas cucreMa XUMHYECKHX dieMmeHToB [[.M.
MenneneeBa. Csi3p nepuoanveckoro 3akoHa u llepuoandeckoil CHCTEMBI XUMHUYECKHUX
snemeHToB J[.MI. MeHeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB M OOpa3yeMbIX HUMH MPOCTBIX M CIIOKHBIX
BEILIECTB [0 TpyNnaM U nepuojiaM. 3HaueHHe MePUogUIECKOro 3aKOHa B pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKas CBsi3b. BHABI XHUMHYECKOW CBs3M (KOBaJeHTHAs
HETIOJISIpHAs U TOJISIPHAsl, MOHHAs, MeTaJuTndecKast). MexaHn3Mbl 00pa30BaHUsl KOBAICHTHOW
XHUMHUYECKOH CBs3U (0OMEHHBIN U IOHOPHO-aKIIENTOPHbII). BomopoaHas cBsi3b. BaieHTHOCT.
OneKTpooTpuIaTeNbHOCTh. CTENEeHb OKUCIIEHN. IOHBI: KaTHOHBI 1 aHWOHBI.



BemectBa MOJNEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BelecTBa. THIBI KPUCTAJUIMYECKUX PEIICTOK. 3aBMCHUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOM PEIIETKH.

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

Knaccudukanus Heoprannyeckux coeanHeHnid. HoMeHkmaTypa HEOpraHMYeCKHX BEIECTB.
I'enernyeckas CBsA3b HEOPraHMYECKUX BEUIECTB, IPUHAICIKALINX K Pa3JIMYHBIM KJIACCaM.

Xumunyeckass peaknus. Kriaccuduxanmss XuMUYecKuX peakluuid B HEOPraHUYEeCKOW U
OpraHWYEeCKOM XUMHUHU. 3aKOH COXpPaHEHUS MAacChl BEIIECTB, 3aKOH COXpPAaHEHUS U
MIPEBPALICHUS SHEPTUU ITPU XUMUUECKHUX PEAKIIHSIX.

CKOpOCTh PpEaKIuu, €€ 3aBUCUMOCTh OT pa3IHYHbIX (pakTopoB. OOpaTHMbBIE pEaAKIUU.
Xumuyeckoe paBHoBecHe. DakTOphl, BIUSAIONIME HA COCTOSSHHE XMMHUYECKOTO PaBHOBECHS.
[Tpunumn Jle [larense.

OnexTponutuueckas aucconuanus. CuibHble U cinadble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KHCasi, HEHTpasbHas, LEeI0YHasl.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKIuu.

DKcrepuMEHTAIbHBIE METO/IbI U3YYEHHS BEUIECTB U UX MPEBPAIICHUIA: JJeMOHCTpAKs TaOIUI]
«IIepuoanyeckas cucrema xumuueckux 3neMeHToB .M. MeHneneeBa», usydyeHue MoAENIei
KPUCTATNIECKHUX PEIICTOK, HAOIOICHUE U OMMHCAaHUE JEMOHCTPAIMOHHBIX U J1a00paTOPHBIX
OmbITOB (pasjiokeHHe MEePOKCHAA BOJOPOJAA B MPHCYTCTBHU KaTaau3aTtopa, ONpeeicHUE
Cpeabl PacTBOPOB BELIECTB C MOMONIBIO YHHUBEPCAIBHOIO WHIMKATOPA, PEAKIIMM MOHHOTO
oOMeHa), MPoBe/IcHHEe MPAKTHIECKOH paboThl «BinsHue pa3iudHbIX (HaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN.

PacueTHbIE 3a/1a49U.

Pacuetsl mmo YpaBHCHHUAM XUMHYCCKUX peaKuHﬁ, B TOM YHCJIIC TCPMOXHUMHNYCCKUEC PACYUCTHI,
PacCUYCThI C UCITOJIb30BAHUEM ITOHATUSA «MACCOBAA OOJIA BEIIECCTBA».

Heopranunueckasi xumust

Hewmeramnsl. [Tonoxenune HemetraoB B [lepuoauyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
JI.1. MengeneeBa U 0COOCHHOCTH CTpoeHHsI aTroMoB. Du3nueckue CBONCTBA HEMETAILIOB.
Annorponust HeMeTa/uToB (Ha mpuMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).
XUMHUECKHE CBOWCTBA BaKHEHIIMX HEMeTalIoB (rajloreHOB, cephl, a3ota, ¢ocdopa,
yrjepoa W KpEeMHHS) W HX COCOTUHCHUU (OKCHIOB, KHCJIOPOACOJACPKAIIUX KHCIIOT,
BOJIOPOIHBIX COCTMHEHHUIA).

HpI/IMCHCHI/IC BaKHEHIIIMX HEMETAIUIOB U UX COCIUHEHMI.

Meraiuel. [lonoxenne MeraimnoB B [lepuoanyeckoin cucreMe XUMUYECKUX 3jieMeHTOB [I.M.
MenpneneeBa. OcOOCHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOrue



¢uznyeckue cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUH S HANIPSDKEHUN
METaJIJIOB.

XUMHUECKUE CBOUCTBA BaXKHEHIIIMX META/UTOB (HATPHIA, KaJIMii, KaIbI[Ui, MATHHA, aTFOMHHUH,
IIUHK, XPOM, XKeJIe30, Me/Ib) ¥ UX COCTUHCHUM.

O6H_II/IG CIIOCOOBI IIOJIYUYCHUSA METAJITIOB. HpI/IMCHCHI/Ie MCTaJJIOB B 6BITy N TCXHHUKCE.

9KCH€pI/IMCHTaJ'IBHI)Ie MCTOABI U3YUCHUA BEIICCTB U UX HpeBpaH.[eHHfI: HN3YUYCHUEC KOJUICKIHUHN
«Metamiel u CIIJIaBBI», 06p33L[0B HCMCTAJUIOB, PCHICHUC JSKCICPUMCHTAJIBHBIX 3a1ay,
Ha6J'II-OI[eHI/Ie N OIIMCaHUEC NJCMOHCTPALIMOHHBIX H J'Ia60paT0pHBIX OIIBITOB (B3aHMOﬂCﬁCTBHe
THAPOKCHUAA aJlFOMHUHUA C paCTBOpaMU KHUCIOT U IJ.[GJIO‘-IGI;'I, KauCCTBCHHLBIC PCAKIMKU Ha
KaTUOHBI MeTaJ'IJ'IOB).

PacueTHnie 3aJa4u.

Pacuersl Macchl BemiecTBa Wik 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00beMy OJHOrO M3 YYaCTBYIOIIMX B pPEaKIHH BEIIECTB, pacueThl Macchl (00bema,
KOJINYECTBA BEIIECTBA) IPOJAYKTOB PEAKIIUHU, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMud ¥ ;KU3Hb

Ponbe xumum B 00€CHICUCHUH DKOJIOTHYECKOM, SHEPreTHYEeCKOH W THINEBON 0€301MacHOCTH,
pa3BuTUM MeauUuHbL. [IoHSATHE O HAay4yHBIX METOAAX IO3HAHUS BELIECTB U XUMUYECKHX
peaKkuuid.

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOJYYE€HUS Ba)KHEHIIINX
BEIIECTB.

YenoBek B MHpe BEUIECTB M MAaTE€pUAIOB. BAKHEWIIWE CTPOUTEIBHBIE MaTEpHUabI,
KOHCTPYKILMOHHBIE MAaT€pUalIbl, KPACKU, CTEKJIO, KEpaMMKa, MaTEpPHUaIbl I 3JICKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4eCK1e U MUHEPAJIbHBIE yI00pEHUS.

XHUMUS ¥ 310pOBBE YEIIOBEKA: ITPABUJIA UCIIOIB30BaHNUsI JIEKAPCTBEHHBIX IIPENapaToB, paBuia
0€301acHOT0 UCIOJI30BAHUS MTPENapaToB OBITOBOM XUMUHU B TIOBCEIHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBSA3EH NMPU M3YYEHUU OO0Iel U HeopraHu4eckon xumuu B 11-
M KJIaCC€ OCYILIECTBIISETCS Yepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX TOHATHUH,
TaK U MOHATHM, SBJISIOIIMXCA CHCTEMHBIMM JJIsi OTAEIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE TOHSATHS. HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KiIaccHu(UKaIus, MEePUOANYHOCTh, HAONIOJCHUE, SKCIEPHUMEHT, MOJETUPOBaHUE,
W3MEpPEHHUE, SIBJICHUE.

®dusuka: maTepus, SHEPrusi, macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMOaKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUYECKHI YPOBEHb, BEIIECTBO, T€N0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMYUHBI U €UHUIBI X U3MEPEHHUSI, CKOPOCTb.



Buonorus: kieTka, opranusM, SKocucTemMa, buocdepa, MaKpo- U MUKPO3JIEMEHTHI, BATAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

Feorpa(bml: MMHHEPAJIBI, TOPHBIC ITOPOJbI, IIOJIE3HBIC HCKOIIAEMBIC, TOIIIIMBO, PECYPCHI.

TexHomornusA. XUMHUUECKas MNPOMBINIJICHHOCTb, MCTAJLNIYyprus, MpOU3BOACTBO CTPOUTCIIbHBIX

MaTc€puraios, CENILCKOXO03iCTBEHHOE IIpOU3BOJICTBO, nuuieBas IIPOMBIINIJICHHOCTD,
(bapMaHeBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPpONU3BOACTBO KOCMCTHYCCKUX  IIPCIaparTros,
IIpOU3BOACTBO KOHCTPYKIHMOHHBIX MaTc€puraios, OJICKTPOHHAasA IIPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOI'HNH.

TemaTu4eckoe NJIAHUPOBaAHUE
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:i' g)lgEEJTIH' 3 Marepuanst POUI
https://www.resh.edu.ru/
bu6mmoreka [JOK
A https://m.edsoo0.ru/7f411518
JIBJETUEL.
3 Kap6onoBsie
2 IgICHOTH' ! Marepuanst POUI
JIOJKHEBIE
https://www.resh.edu.ru/
3hUpEI
bu6nuoreka [IOK
https://m.edsoo.ru/7f411518
g' YrneBoas 3 Marepwuanst POII
https://www.resh.edu.ru/
Htoro mo 13
pasneny

Pa3nen 4. A3oTcoaep:kanie opraHudecKue coeJnHEeHUs!
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but6mmoreka [IOK
https://m.edsoo.ru/7f411518
4 AMUHEL
1' AmuHOKHCIO |3 Marepuanst POII
Thl. Benku https://www.resh.edu.ru/
Hroro o 3
pasneny
Pa3nen 5. BoicokomoJieKyJIsipHbIe COeTUHEHMsI
bubnmoreka [IOK
https://m.edsoo.ru/7f411518
5 IImacTtmaccsl.
1' Kayuyxku. 2 Matepuanst POIL
BosokHa https://www.resh.edu.ru/
Hroro o )
pazzueny
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 2
[TPOTPAMME
11-i xkaacc
HanMeHoBaHME KoandecTBO 4acoB
Ne DaexTpoHHbIe (HHppOBbIE)
n/y | PA3ACITOB M TEM Beero Kontpoarnsie | [IpakTudeckne | ggpasoBarenbHbie pecypesl
IporpamMmmel padoThI padoThI

Pa3nen 1. Teoperuueckue 0CHOBBI XMMHU

11

Crtpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
cucremMa
XUMUYECKUX
anemeHToB /.M.

Menneneena

Bubmanoreka
PDIII — resh.edu.ru/subject/29/11/



https://m.edsoo.ru/7f411518
https://www.resh.edu.ru/
https://m.edsoo.ru/7f411518
https://www.resh.edu.ru/

DIEeKTPOHHBIN 00pa30BaTEIHHBIN
Crtpoenue pecypc «JloManiaue 3a1aHus.
19 BeIECTBA. 4 Cpennee obmiee oOpazoBaHHeE.
"~ | MHoroobpaszue Xumus», 10-11 xnacc, AO
BEIIECTB «I31aT€eNnBCTBO
"[Ipocsermienue"»
bu6nuoreka [IOK
https://m.edsoo0.ru/7f411518
1.3 XQI\IEEEECKHC 6 Marepuans POII
p https://www.resh.edu.ru/
Htoro no pazneny 13

Pa3nen 2. Heoprannueckasi XuMusi

bubnnoreka IIOK
https://m.edsoo.ru/7f411518
2.1 | Metambt 6 Marepuanst PO
https://www.resh.edu.ru/
2.2 | Hemeraiibl 9 <..>
bubmuorexa [JOK
C https://m.edsoo.ru/7f411518
BSI3b
2.3 |reopramIecKi |, —c
p https://www.resh.edu.ru/
BEIIIECTB
Hroro no paszneny 17

Paszaea 3. Xumus v :KM3Hb

3.1 | Xumus u xu3es |4

bubmmoteka [IOK
https://m.edsoo.ru/7f411518

Marepuans POIII
https://www.resh.edu.ru/

Hroro no paszneny 4

OBILIEE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

34
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