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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa3oBaTENbHOM MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKeHUIl «CTparernuu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
cTpaTerul 00ydeHHsI, BOCHUTAHUS U Pa3BUTHUS, O0yUJAIOMIUXCS CPEACTBAMHU YUEOHOTO MpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BHIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EJIOCTHOM CHUCTEeME XHMHYECKOro oOpa3oBaHUs. DTH IICHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopazoBaHue 00y4arOIUXCs HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, e€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KM3HU OOIIECTBA, @ TAaKXKe C Y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HUTpaeT 0CcoOyI0 pOjb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyabTypbl. OHa BHOCHUT CBOH BKJaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYXKaroIeM MUpE Kak O €IWHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUU
Ha OCHOBE MOHHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXJ0To wieHa oOmecTBa. CoBpeMeHHass XUMUSI KaK HayKa CO3HMIaTebHas, KaKk HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOMmMMMM IeNIMU M NPUHIUIAMH CpeIHEro oOumero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOINO BKJIKOYEHUS B JKU3Hb COLIUYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMusA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 00mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
OpyU HM3Y4YCHUHU TMperMeTa OOEeCIeYMBAET BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT000pa3Hs
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMMH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3YUYEHUIO
yuyeOHOro MaTepuasiia M OOYyCJOBJICHA HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIEro oOpa30BaHHUs IE€PBOHAYAIbHbIC
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO 0O1Iero o0pa3oBaHMs TEOPETUUECKUH MaTepual u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYArOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHUYECKUX U METOA0JIOTUYECKUX IO3UIHH,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBS3M XMMHUHU C JpYTMMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTEIbHOU U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEIJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUsl PUIOCOPCKUX HAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUYUN MEXIy HOBBIMH (paKTaMH M TEOPETUUECKUMH MPEANOChUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemieHust 3agad  BOCHHUTAHUS, DPAa3BUTHS W COLMAIU3AIMHM  OOYYarOLIUXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUEHHE JUIsl pa3IMYHBIX BHJIOB AEATEILHOCTHU: PELICHUs IPOOIeM, TOUCKA, aHAIU3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero ooOmiero oOpa3oBaHUs, NpU  ONPEACICHHH  COJAEp)KATeNbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENIbHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) BASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIEC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHNH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHUYECKHX SBIICHUH, IMCIOIIIMX MECTO B MPUPOJIEC, B MPAKTHIECKOMN U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTepUCTUKA ILeJel U 3aJa4 U3y4eHHus MpeaMeTra B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU ITPHOPUTETAMU
B CHCTeME cpemHero oomiero obOpazoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi OO0ydeHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHOW JKU3HU JUTSI PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
MpUOOpETAIOT TaKKeE IENIM U 3a/1a4H, KaK:

ajganTanus OOydyaromuXCcsi K  YCJIOBHSIM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS PA3IUYHBIX BUJIOB JEATEIBHOCTH: PEIICHUs MPoOIieM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIMUSHUS BEIIECTB M XMMHUYECKUX TIPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALINYA XUMHUYECKOTO
COZIepKaHUS;



bopMUpOBaHKE U PA3BUTHE Y OOYYAIOIINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBIIIJICHUS,
HaOJII0JATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, IPH INIAHUPOBAHUHU U ITPOBCACHUUN XUMUYCCKOTO SKCIICPUMCHTA,

BOCIIUTAaHHE y OOYyYaromMXcs YOSKIEHHOCTH B T'YMaHHCTUYECKOW HANpaBICHHOCTH
XUMHH, €€ BaXHOW pOIM B  pEIICHHHd [IO0ATbHBIX  MPOOJIEM  PalMOHAIBLHOTO
MMpUpPOAOIIOJIbL30BaAHN, IIOIMMOJIHCHUSA OSHCPICTUYCCKUX PECYPCOB U COXPAHCHUA IMIPUPOIHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OCpPEKHOTO OTHOLICHHS K TPHUPOJAEC U CBOEMY
3I0POBBIO, & TAK)KE MPHUOOPETEHHUS OIBITA UCIIOIB30BAHUS MOJYYCHHBIX 3HAHUM ISl TIPHHSTHSI
IPaAMOTHBIX PEIICHUN B CUTYallUsIX, CBI3aHHBIX C XUMUYECKUMH SBJICHHSIMH.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOOUT B COCTAaB HpeIIMCTHOﬁ 06JIaCTI/I «ECTCCTBCHHO'HayLIHBIe MpECaAMCTBID».




COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannyeckoil XUMuUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B IMOJIYyYECHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (HOpPMYIBl OPraHMYECKHUX BeEUIeCTB. | omouorus,
n3oMepust. XuMudecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKuX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELIECTB IPU HAarpeBaHUM (ILJIaBJIeHHE, 0OYyTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHid psia. MeTaH W 3TaH — mpocTeuiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus |
TOpEeHUs ), HaXOXKACHUE B IPUPOJIE, TIOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpU3allun ), OJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XMMUYECKHEe CBOICTBA
(peakiuu ruJIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Jonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIiIeBOAOPOJ0B. [IpuponHblil ra3 u nomnyTrHble He(TIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIyKThI €ro nepepaboTKu.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HepTs» u «Yromiab», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIWYEeCTBA
MCXOJIHOTO BEIIECTBA HJIM TMPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:xaime oprannyeckue coeIMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJAaMH, TOPEHHE),



npuMeHeHue. Bogopoaueie cBs3u MexAy MOJIeKyJaMHu coupToB. [leiicTBie MeTaHoa U 3TaHoIIa
Ha OpraHu3M YelloBeKa.

MHOroaToMHbIe CHHUPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opranu3Mm uesnoBeka. llpuMeHeHue TriuUEepUHA U
STUJICHTJIUKOJISL.

@eHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKUEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anpaeruapl U kemouwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (usnueckue u
XMMHUYECKHE CBOMCTBAa (pEeakUWU OKHCICHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIC DPEaKILUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
CTpoeHue, pu3nvecKre 1 XUMUYeCKUe CBOMCTBA (CBOICTBa, 001IMeE AJIs KJlacca KUCIIOT, PeaKIIus
TepuUKaNMK), ToNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJEHHOBAS KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblJa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnosxxuble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenue xxupoB. bruonorudeckas poJib )KUPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3ammojeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJAECHHE B IPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmono3a Kak mpupoHble moaumepbl. CTpoeHue Kpaxmamna U HEeUTII03BL.
dusnueckue 1 XMMUYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KaUeCTBEHHAs PEaKIIUs C HOI0M).

OKclepUMEHTAIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpalllEHHii: NpOBEIeHNE,
HaOJIOZICHWE W ONHCaHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadyeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojeilicTBUe TiulepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HOJOM), TPOBEACHHE NPAKTUYECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEAKIMU IO W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJTHOTO M3 UCXOTHBIX BEUIECTB WM MPOIYKTOB PEAKIINN).

A3oTcozaeprKaIe oOpraHn4ecKue COeIMHEHMs.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHus. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuniuHA). buonormdeckoe 3HaueHue
aMHHOKHUCIOT. [lenTumapl.

benku kak mpupoaHBIe BBICOKOMOJNEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JNKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIINH Ha OEJKH.

DKcrepruMEeHTATbHBIE METOJBl M3YYEHHUS BEIIECTB M WX IPEBpAIlCHUI: HaONIoJeHUEe U
OMKCAaHUE JACMOHCTPALMOHHBIX OMBITOB: JCHATypalusi OCETKOB TPH HArpeBaHWU, IIBETHHIC
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe COeUHEHHUS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUHU, CPEeNHsAs MOJeKylsipHas Macca. OCHOBHBIC
METO/bI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3AIUS U TOJTMKOH/ICHCAITHUS.



OKCIIEpUMEHTAIbHbIE METO/Abl M3Y4YEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexpeamMeTHbIE CBSI3H.

Peanu3zanus MeXIpeaMETHBIX CBSI3€H MPU MU3Y4EHUU OopraHuydeckor xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAy4YHBIH (aKkT, TUIIOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHUE, H3MEPEHUE,
3KCHEPUMEHT, MOJECITUPOBAHUE.

®uznka: MaTepusi, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: kierka, opranusm, Oumocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOoorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO TUTAHUs, MOIOIIME CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MTpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMHUecKui sneMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHas 000JIOUKA.
DHepreTUUecKue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpenenenus 3JeKTPOHOB MO OpOUTaIsiM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX »dieMeHToB . .
MenneneeBa. CBsA3b NEPUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOI TeopHeil CTpOoeHHsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKas CBS3b. Buabl XMMHYecKoll CBs3u (KOBaJeHTHas
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTauindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpooTpULATENbHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYIIpHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTHe O AUCHEPCHBIX cucTeMax. MICTUHHBIE U KOJIIIOMAHBIE pacTBOPBL. MaccoBast 101
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIECTB. ['€HeTnueckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX pEakUii B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHUS MACCHI BEILECTB, 3aKOH COXPAaHEHUS U NPEBPALLECHUS
JHEPrUU NPU XUMHYECKUX PEaKLUAX.



CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3lIUyHbIX (akTopoB. OOpaTHUMBIC pPEaKIIUH.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle larense.

OnekTponuTHdeckas aucconuanus. CuiabHble M ciabbie daeKTposuThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmui «llepuoguyeckas cuctema xumuuyeckux saemeHToB [[. WM. MenneneeBa», uzyudeHue
MoJeNIed KPUCTAUIMYECKHX PemETOK, HAOII0JeHHe ¢ ONHCaHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
ONPEAEIIEHUE CPEABl PACTBOPOB BEIIECTB C MOMOUIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIMU
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3iauvHbIX (AKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKIIUN.

Pacuérnnie 3anaum.

PacuéTpl o ypaBHEHUAM XUMUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€Thl C UCIIOIL30BAHUEM MOHATUS «MACCOBAas JI0JIs BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilomoxenue HemeraioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOoe€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XHUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphl, a3oTa, Qocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COESIUHEHUH.

Mertamel. [lonoxenne metamios B [lepuoanueckon cucreme XMMUYECKUX AJIIEMEHTOB /l.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0OUEK aTOMOB MeTamioB. Ooirue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHHUH
METaJIIOB.

XVMHYECKHE CBOICTBA BaXHEWIIMX METAIIOB (HATPHUH, Kaiuii, KalblMid, MarHui,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUs BEHIECTB M UX TNPEBPAIICHUN: HW3YYCHUE
KOJUIeKIIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE SKCIEPUMEHTATBHBIX
3aa4, HaONIOJICHWEe W  ONHMCAaHWE JEMOHCTPAIIMOHHBIX ¥ JTa0OpaTOpPHBIX  OIBITOB
(B3aMMOJIeiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJo4YeH, KadyeCTBEHHBIE
peaKIny Ha KaTHOHBI METAJJIOB).

Pacuérhrie 3amaun.

Pacu€rel macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O0BEMY OJTHOTO W3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, PacdyE€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKITNHU, ECITH OJTHO M3 BEIIECTB UMEET MTPUMECH.

XuMHuA 4 KM3Hb

Ponp xumuu B 06ecried4eHnH 3KOJIOTUIECKON, SHEPTETHUECKON M THUIIEBON 0€30MacHOCTH,
pa3BUTHM MeAuUMHBL. [loHATME O Hay4dHBIX METOJAaX MO3HAHMS BEIIECTB M XHUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 O0OmMUX HAyYHBIX NPUHIUINAX [POMBIIUICHHOTO MOJNYYeHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEPUATIOB: BAXKHEWIIHME CTPOUTEIBHBIE MAaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualibl [JIs SJICKTPOHUKH,
HAaHOMAaTepHAaJlbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHUS.



XUMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJB30BAHMS JICKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOr0 MCIIOJIb30BaHMsI IIPEapaToB OBITOBON XMMHUH B MTOBCETHEBHOMN JKHU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3€H IpU M3y4EHUU OOIIEH U HEOPraHMYECKOW XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTIENbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIHEPUMEHT,
MOJEIIUPOBaHKE, U3MEPEHHE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PalMOAaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUI YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NYECKHUE BEIIMUMHBI U €AMHULIBI X U3MEPEHMSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METAUIYpPTUs,  IPOU3BOACTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IIICTBEHHOE IIPOU3BOJICTBO, HUIIEBas
IIPOMBIIIIEHHOCTh, (papMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpHUAJIOB, 3JEKTPOHHAS ITPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTHTAIOTCS B EIMHCTBE
yuyeOHOI M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENBHOCTH MPU CO3JJaHUU YUEOHBIX TPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHUU;

yBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUMN,
KPOIOTIIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, IOCTOSIHHOTO TPYAA YUEHBIX U IIPAKTUKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus] MmpaBui 0€30MacHOr0 OOpalleHUsl ¢ BEUleCTBaMH B OBITY, MMOBCEAHEBHOMU
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEHICHWH NPAKTUYECKUX 337ad COLHATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISIM TPYAA U pe3ylibTaTaM TPYAOBOW AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHSI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHUSI TIPOTHO3UPOBATH HEOIArOMPHUSATHBIE YKOJIOTHYECKUE TOCIEICTBHS MPEITPUHUMACMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NeSITeIbHOCTH  OKOJIOTUYECKOH  HalpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATENBHOW, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW LMBUIM3aLUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOW M JKOJIOTMYECKON Oe30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEIIeHUs TPOOIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIITIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (aKT, NPHUHIIMII, TMIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroInXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBUS B II03HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe pPE3yJIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATBHBIMU yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeCaAC/IsAITL LCIU ACATCIBHOCTH, 3aJaBad HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS. B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TNpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMS BEILIECTB M XUMUUYECKUX PEaKLUii;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 32/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI N0 CYLIECTBY OOCYXAaeMOM TEeMbl B X0/ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHH XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUH B X0/1€ 00CYKACHU 1 0OMEHa MHEHHSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMbplii aITOPUTM JCHCTBUHA IPU BBINOJHEHUN YYEOHBIX M HCCIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATHBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000OCHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ BBIABJITh XapPaKTCPHBIC MMPU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBAaTb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIs1 COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOT'O CTPOCHU A,

c(OpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COEJIMHEHUs), JaBaTh MM Ha3BaHHs 1O cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, JSTWJIEH, NPOMWJIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOM 3HaHUII 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHS PEHICHNI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpPOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWJia SKOJOTHYECKU IeJIeco00pa3HOTo
MOBEJICHUS B OBITY M TPYIOBOH NEATETHHOCTH B IENSAX COXPAHEHHS CBOETrO 3I0POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEAHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCs: YMEHHE HCIIOJIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM CpeE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOM  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHU, MHPOBO33PEHUYECKUE 3HAHMS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBJIICHUU,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JUIsl COCTaBIIECHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYIECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJlJINYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, MeTaJUIMuecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHuN (IpoCThie BellecTBa — METaJlIbl U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pAacKpbIBaTh CMBICHT Hepuonuueckoro 3akona JI. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolfX BeUIECTB, TEMJIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pPEaKLUUN pa3IUYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YpPaBHEHUs peaklUii HOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPHIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (AKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBICHU 00 OOIIMX HAy4YHBIX MPHUHIMIIAX M 3KOJOTHYECKHX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUH BEIIECTB, TEIJIOBOrO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjia MOJTH30BAHMUS XUMUYECKON MOCYAOU U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOAOPOAA B MPHUCYTCTBUM KaTalu3aTopa, OINpPEIEICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OopMe 3aluCH ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJO/IaTh MpaBUja HKOJIOTHMYECKH IeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeAenéHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHsITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX ¥ CJIA0OBUASIIMX OOYYaIOIUXCS: YMEHHE WCIOIb30BaTh pelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (uudpposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' UX mepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrieBoasl 3 1
Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabnbie IIpakruueckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. 1. Menaeneena
12 Ctpoenue BemniecTBa. MHOorooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meransl
2.2 Hemeramnbl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
[IpenmeTt opranuueckoil XuMuu, e€
1 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 07.09.2023
Teopus cTpoeHHSI OpraHUIECKHX
2 coenuHennii A. M. byrieposa, ¢é 1
yHIEp 14.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
opranuveckux BemiecTB. Homenknarypa
3 1
(cucremaTuyeckas) U TPUBHAJIbHBIE 21.09.2023
Ha3BaHMSI OPTaHUIECCKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTMYECKUH PsijL 28.09.2023
5 MeraH u 3TaH — npocTenIne 1
MPEACTaBUTENH AJIKAHOB 05.10.2023
6 ANKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
P 12.10.2023
DTUJIEH U IPOMUICH — MpOCTeiIme
7 1
MIPEICTaBUTENH aJTKEHOB 19.10.2023
[Ipaktuueckas padora Ne 1. «Ilomydyenue
8 . 1 1
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY 26.10.2023
9 Ankanuensl. byranuen-1,3 u 1
MetunoyraaueH-1,3. [omyuenune 09.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKHMHEBIL: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUH psift. ALIETHIIEH —
) I P, A 16.11.2023
MPOCTEHIINIA TPEICTABUTENb ATKHHOB
1 BbrurciieHus o ypaBHEHHIO XMMHYECKOH
peakuu 23.11.2023
12 Apensl: 6eH3011 U TONYy0J. TOKCHYHOCTD
apeHOB 30.11.2023
I'eneTnyeckas CBSI3b YTIIEBOIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 07.12.2023
[TpupogHBIE HCTOYHUKY YTIICBOJOPOIOB:
14 MIPUPOIHBIN a3 U HOIYTHEIE HEDTIHEIE
prpoa YTHEIC He() 14.12.2023
ra3bl, He)Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoIHBIE UICTOYHUKH YIJIEBOIOPOIOB:
15 MPUPOTHBIHN ra3 U NOIyTHBIE HEPTIHBIE
PHpo yrHbie Hed 21.12.2023
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu
16 Kontponbnas paboTta mo pazaery
«YTIeBOAOPOIBI» 28.12.2023
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
17
MeTaHOJ U 3TaHo. Bomopoanas cBs3b 11.01.2024
18 MHOroaToMHBIE CIUPTHI: TUIICHTIIUKOIb U
[JIMLIEPUH 18.01.2024
DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
19 .
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 25.01.2024
20 Anpaerunst: GopManbaeTu U
areraabJaerua. AeToH 01.02.2024
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHCJIOTBI: MypaBbUHAs U YKCYCHasI 08.02.2024




22

[TpakTruyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

15.02.2024

23

24

25

CTeapI/IHOBaH 1 OJICMHOBaA KHCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

MpbLia KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ UAPOIIU3 CIIOKHBIX
a¢upoB

22.02.2024

29.02.2024

07.03.2024

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast PoJIb KUPOB

14.03.2024

27

28

VYraeBojpl: cOCTaB, KiIaccuuKanus.
Baxneiiune npeacraBuTeNnu: TII0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

28.03.2024

04.04.2024

29

[Ipomexxyrounas arrecranusi.
Kontposnbnas paboTta mo pazaery
«Kucnopoaconepxaiine opraHuu4ecKue
COEIMHEHUS»

11.04.2024

30

AMWHEBI: METHJIAMUH W aHWUIINH

18.04.2024

31

32

AMUHOKHCTIOTHI KaK aMmpOoTepHbIC
OpraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuanl

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

25.04.2024

02.05.2024




33 OCHOBHbBIC TIOHATHS XUMHU 1
BBICOKOMOJICKYJIIPHBIX COSUHEHUIN 16.05.2024
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYIISIPHBIX COSTMHEHHH. 1
[TnacTmaccsl, iayzylcn, BOJII(I)KHa 23.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYpalusi aTOMOB

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

05.09.2023

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

12.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYECKHX JIEMCHTOB U X COCOUHCHUN
10 FpyNIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

19.09.2023

Crpoenue BeriecTBa. XMMUYECKasi CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBA3b

26.09.2023

BanieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BElecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.

03.10.2023

10.10.2023

17.10.2023




I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIAaCCOB

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUs MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

24.10.2023

10

11

Cxopoctb peakiun. OOpaTuMble peaKiuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3aNyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON PEeaKIIHI)

DnekTponauTnueckas auccoruanus. [lonstue
0 BoJiopoiHOM Tokasarene (PH) pacTBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

07.11.2023

14.11.2023

21.11.2023

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

28.11.2023

13

14

15

16

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHN»

Mertaibl, ux nojgoxenue B [lepuoanueckoit
cucTeMe XUMHUecKux snemenToB /I, U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKkue CBOMCTBa
METaJUIOB

CI1aBel METAILIIOB. 9HCKTpOXPIMH‘-ICCKPII>i
paa HaprI)KCHI/Iﬁ METAJIJIOB

XMUMHYECKHE CBOMCTBA BaXKHENUIIINX
METaJIOB (HATpHUH, Kaauil, Kaablui, MarHui,

05.12.2023

12.12.2023

19.12.2023

26.12.2023




AIIOMUHUI) U UX COEIMHEHUI

17

18

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIUHCHHI

XuMHyecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

09.01.2024

16.01.2024

19

[IpakTuyeckas padora Ne 2. "Perenne
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamab»"

23.01.2024

20

HeMeTaJIJII)I, X ITOJIOKECHHUEC B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

30.01.2024

21

22

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HEeMETaIoB (Ha IpUMEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XUMHUYECKUE CBOICTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUU

06.02.2024

13.02.2024

23

XuMHYecKkue cBocTBa a30Ta, pocodpa u ux
COeTMHEHNN

20.02.2024

24

25

XHUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHUS U
UX COeIMHEHUH

[IpuMeHeHre Ba)KHEMIINX HEMETAJUIOB U UX
COCIMHEHU N

27.02.2024

05.03.2024

26

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme «Hemeramisly. Beraucienus mno
YpaBHEHUSAM XUMHYECKHUX PEaKIMid 1
TEPMOXUMHYECKHE PACUETHI

12.03.2024

27

[TpakTnueckas padota Ne 3. «Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 IO TEME
"Hemeramnsl"»

02.04.2024




28

[Ipomexyrounas arrecranus. KoHTposbHas
pabota no TemaMm «MeTajuib» 1
«Hewmerannb»

09.04.2024

29

Heopranuueckue u opraHMyecKue KUCIOTHI.
Heopranuueckue u opranuueckue
OCHOBaHUs

16.04.2024

30

31

32

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuyeckue coeAnHeHus. [ 'enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

Poiib xuMuu B 00ecIieueHHH SKOIOTHUECKO,
SHEPreTUYECKOM U MUIIEBOM 0€30IaCHOCTH,
Pa3BUTHH MEIUITHBI

[TpencraBienust 06 0OIIMX HAYYHBIX

MMPUHIHITIAX IMPOMBIIIJICHHOTO IMMOJIYYCHHUA
BaKHEHIIINX BEIIECTB

23.04.2024

30.04.2024

07.05.2024

33

Yenosek B MHPE BEHICCTB U MAaTCpHUAIOB

14.05.2024

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

21.05.2024




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
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