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MNOSACHUTEJIBHAS 3AITMCKA

[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 OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
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 MPOIPAMMBbl, M OCHOBHBIX MOJNOXeHUH «CTparerun pa3BUTUA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTHS O0YJArOIIUXCS CPEACTBAMU y4eOHOTO IpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XMMHMYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopa3zoBaHue 0O0ydaroLIMXCs Ha YPOBHE CPEIHETrO
o01rero oO6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, e€
3HA4YEeHHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KM3HU OOIIECTBA, a TAKXKe ¢ yUETOM O0IIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYyKarollleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3ZHAHMS 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
KHU3HU KaK7oro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJIaTesbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOMMMHU IMENIMH W TMPUHIUAIIAMH CpEeIHEro oOmero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOINO BKJIKYEHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMusA» 1 «OO011asi 1 HeOpraHuYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM CO/ICPKAaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 00mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opd HM3Y4YCHUHU TMperMeTa OOEeCIeYMBAET BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
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 OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUI O CTPOCHUU BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pasBUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00LIero oOpa3oBaHUs NEpBOHAYAJIbHBIE
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
U3y4yeHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMsl TEOPETUUECKUH MaTepual Hu
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYArOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHa C OOLIETEOPETHYECKMX U METOJ0JIOTMYECKUX IO3UIUH,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKAaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEeATEIbHOCTH YEeIOBEKa, 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 MH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJHEHHs] 3HaHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUsl QUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMU (paKTaMH M TEOPETHUECKUMH MPENOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHS U COLMAIM3AIMU  OOYYarOIIUXCs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHHE YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEILHOCTHU: PEIIEHUs IPoOeM, OUCKa, aHaIu3a U
0o0paboTkn uH(pOpPMAIMK, HEOOXOMUMBIX JJsI NPUOOPETEHUS 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 cpemHero oomiero oOpa3oBaHUs, NpU  ONPEACICHHH  COJAEP)KATeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENIbHOCTH YeJOoBeKa M KaK OJIHOTO 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
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

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 O0OO0OIIEHUI 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 BEIIESCTB U XMMHYCCKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJIEC, B MPAKTUUCCKON H
IMOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTuM, conmepkarenbHas XapaKTepUCTUKA ILeJel W 3aJa4 U3y4eHHUs MpeaMeTa 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 TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHON KHU3HU JUIS PEIICHHS
MPAKTUYECKHX 3a7au.

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

ajganTanus  OOydJaromuxcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIILHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C
MO3UIIMHA DKOJIOTHYECKOW 0€30TaCHOCTH XapaKTepa BIWSHUS BEIIECTB M XUMHUYECKUX TTPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALINYA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BaHMS, MOMOJHEHUS YHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKHUMHU SIBICHUSMHU.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAayUHbIE TPEIMETHI».

OO61iee yuCiIO YacoB, OTBEAEHHBIX U U3YUEHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHErO
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKOil XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTUE U 3HAYECHHE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTtypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (I1JIaBJI€HHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENN aJKaHOB: (U3NYECKME U XHMHUYECKHE CBOICTBa (peakluuu 3aMeleHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — MPOCTEHIINe
MPEJICTAaBUTENIN AJIKeHOB: (hM3MUECKHe M XUMHYECKHE CBOWCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIINY, OKUCIICHUS U TIOJIMMEPHU3alllH ), TOTYYeHUEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyraaues-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
NPOCTEHIINN MpeICTaBUTENb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHUE U XUMUYECKHEe CBOICTBa
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAHUSI W HUTPOBAHUS), TOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIil Ta3 U MonyTHbIE HETSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCHEpUMEHTAIBHBIE METOJIbl M3Y4YEHHs BEIIECTB U UX NPEBpAIEHUI: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKIuu «HedTb» u «YToIby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kanye opranudeckie coeJuHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJICHHS, KaueCTBEHHbIE PpEaKIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
sTepuduKalM), MoldydeHue M mnpuMmeHeHue. CTeapuHOBas W OJEMHOBAs KHCJIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccraHOBiIEHHE, OpOXKCHHE TIIFOKO3bI), HAXOXKACHHE B MPHUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJin3, KaueCTBEHHAs peaklus ¢ HOJ0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuvyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: THUAPONU3, ICHATYpalusd,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNHU, CPEelHAs MoJleKyssapHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/IEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBObl, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUabl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKue YpoBHH, MOITYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OcOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengeneeBa. CBA3p nNEpUOAMUYECKOTO 3akoHa M Ilepnoanueckoil cHCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
0 TPyNIaM U epruojaM. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUUYECKass CBsI3b. BuUIbl XUMHUYECKOH CBsI3W (KOBaJICHTHAs
HEMOoJISIpHasl W TIOJISIpHAasi, WOHHAs, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTB.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIEHNS. VIOHBI: KATHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cuctemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX pEakIuil B HEOPraHMYECKOW u
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalu3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKkLUuu
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
anementoB JI. M. MenneneeBa U 0COOEHHOCTH CTpoeHHsI aroMoB. Dusnuyeckue CBOMCTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojia U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUN PsIJl HANpsKEHUN
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me cocoObl moTyyeHHsI MeTaJUI0B. [IpuMeHeHne MEeTasIoB B OBITY M TEXHHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE THUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuUuHBL. lloHATHE O Hay4YHBIX METOJAX ITO3HAHUS BEIECTB M XUMHUYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBsI3€H IpHU U3ydyeHUH OOIIeld M HEOPraHUYEeCKOM XUMHUHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHSTHUSA: Hay4yHbIM (akT, Tumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TIOJE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

MarepuajibHO — TEXHHYECKOe o0ecreyeHne yueOHOro npouecca (mpuMeHeHue
o0opynoBaHusi eHTPa oopa3zoBanus «Touka pocray)

No HanmMenoBaHye 0CHOBHOTO 000pyI0BaHUs KonunuectBo equuuil
/o

1. Texuuueckue cpencTBa 00yueHUs

HoyTtOyxk 6
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[TpoBoaHAast KOMITbIOTEPHAS! MBI

3BYKOBBIE KOJIOHKH 1




JlazepHas yka3zka — Ipe3eHTATOP

IIpoexTop

I/IHTepaKTI/IBHaH IHaHECJIb
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2. MeOGens

[

Kommiekt mebenu (cTyn y4eHU4eCKUN , CTON Y4eHUYEeCKUN 2

JIBYXMECTHBIH )

JlaboparopHble ydeHUUYECKHE CTOJIbI U CTYIbs (KOMILJICKT)

JIeMOHCTpallMOHHBIN CTOJI C PAKOBUHOMN

[xad m1s KOJUTEKIMN ¥ TUIAaKTHYECKUX MaTepUaIoB

e ES

Moiika tabopaTopHas

3. JlabopaTtopHoe oOopynoBaHue

MukposiabopaTopuu 1o XUMUHU (KOMILUIEKT J1a00paTOPHOTO
o0opyoBaHus )

Beckl naboparopHbie

Habope! OI'D no xumuu (peakTHBbl) 1

Ha6opst OI'D no xumuu (J1abopaTopHas nocyna)

Pacxonnble MaTepuasl

4. CpencTBa HarJISITHOCTH

KOJIJICKIII/II/I MHHCPAJIOB, IMOJIMMECPHBIX COGI[I/IHGHI/Iﬁ

SJIGKTpOHHBIe Ta6J'II/II_I U I1J1aKaThl

5. Cpencrsa 3amuThl

‘ CpencTBa 3amuThl — paboune nepyaTku , xajaaT |

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [MIPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILETO ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOydaroIUMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4Ho-meTonuueckoil OCHOBOM sl pa3paboOTKU IUITAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro 00IIero 00pa30BaHus ABISETCS CHCTEMHO-IEATEIbHOCTHBIA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMSA IperMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHMA
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHWE OOYYAIOIIMMUCS POCCUHUCKOW TPaXKJAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYaromMXCsi PYKOBOJICTBOBAThCSI B CBOEW AESTEIBLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMHM, MPUCYLUIUMH LEJIOCTHOM CHUCTEME XHMMHMUYECKOIO
o0Opa3oBaHuS;

HaJIMYME TPaBOCO3HAHUSA DKOJIOTMYECKOM KYNbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb KU3HCHHBIC IIAHBI.

JInuHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOIl M BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUM C T'YMAaHUCTHUECKHUMH,




COLIMOKYJITYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXTaHCKOTO O0IIecTBa, MPUHATHIMA B OONIECTBE HOPMAMH W TIPAaBHJIAMHU TOBEICHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00Y4arOIINXCSl.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITa MO3HABATEIBHOM M MPAKTHYECKOW MAEATENbHOCTH OOYYaromMXCs 10 pealn3aluu
MPHUHSITHIX B OOIECTBE IICHHOCTEH, B TOM YUCJIC B YACTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYarOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnn y9eOHBIX M O3HABATEIBHBIX 32124, BHITOJHEHUN XUMUYCCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYCCKOMY W HAyYHOMY HACIICUI0 OTCUECTBECHHOU
XUMUH;

YBa)XEHUSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JIUTENbHBIX HAONIOJCHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TTIOCTOSTHHOTO TPY/a YIEHBIX H MPAKTUKOB;

WHTEpeCa M TI03HABAaTENbHBIX MOTHBOB B TIOJNyYEHHH | TIOCIEAYIONIEM AaHaJH3e
nH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO MTOBE/ICHHS,

CIIOCOOHOCTH  OIICHWBATh CHUTYallid, CBS3aHHBIE C XWMHUYCCKUMHU SIBIICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJACHWE W TIOCTYIIKM CBOHMX TOBApHUINEH C TO3HIHN
HPABCTBEHHBIX M ITPABOBBIX HOPM UM OCO3HAHUE TIOCIICICTBHN ITHX MOCTYITKOB,;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10pOBOro M 0Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOJIOIEHNsT TIPaBWJI O€30MacCHOTO OOpaIIeHHs] C BEMIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

MOHMMAHUSA [IEHHOCTH TIPaBWJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TTOCIICJICTBUM M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOIICHHS aTKOTOJS,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKH Ha AaKTUBHOE Yy4YacTHE B PEIICHWH MPAKTUYECKUX 3a/Jad COLHAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);



UHTEpeca K MPAKTUYECKOMY H3YUEHHIO MpOdeccHil pa3NIuyHOro poja, B TOM 4YHCIIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHHS K TPYY, JTIOASIM TPyl U pe3yIbTaTaM TPYAOBOH IESTEIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpUHM OOpa3oBaHMs,
Oynymeil mpodeccun U peaar3auu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUSCKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUSA HEOOXOJMMOCTH HCIIONb30BAHMS TOCTHKEHUI XUMUH ISl PEIICHUSI BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS ICHCTBHUI, MPHHOCSIIMX BPEI OKPYXAIOIICH MPHPOIHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUECKUE MOCISACTBHS MPEAIPUHUMAESMBIX
NENCTBUI U IPeIOTBpALLATh UX;

HAJIUYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIbBITA
JESTSIIBHOCTH  DKOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO03HABATEIIFHON, KOMMYHUKATUBHOHN M COIMAIIBHON MIPAKTHKE, CIIOCOOHOCTH U YMECHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMoPoOuu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c()OPMHUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIIECTBEHHOW MPaKTHUKH;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHHSI 00 OKpYKaroIIeM
MHUpPE KaK O €JIMHCTBE MPHPOJIBI M YEIIOBEKa, B TMO3HAHWW TPHUPOJIHBIX 3aKOHOMEPHOCTEH M
pelIeHUH TPOOJIeM COXPAHCHHSI PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJIO0ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOM M JKOJOTWYSCKOW O€30MacHOCTH, B PAa3BUTHU MEIMIIHHEI,
o0ecrevYeHny yCIOBHM yCIEUTHOTO TPYAa U SKOJIOTHYEeCKH KOMGPOPTHOM KM3HU KAKJOTO YJieHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMAHHS CYIIHOCTH METOJIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJydaeMble 3HAHHS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOISAMIUX B HEM H3MEHECHHUU,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (J)AKTOB M MMEIOIIUXCS TaHHBIX
C TICJTBIO MTOJTYICHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO MCIIOIh30BaTh XUMUYCCKUE 3HAHUS JUTSI PEIICHHS TIPOoOIeM
B PEANbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO M UCCIIEeI0OBATENIbCKON AESITeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3lM4HbIX cdepax mpodeccunoHaTIbHON
JEeSITEIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pPe3yIbTaThl OCBOCHHUS YYEOHOTrO IpenMeTra «XUMHsS» Ha YPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUIT (OPMHPOBAaHUS MHPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILITHHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIONIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienru(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTeMa, HAy4YHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHE);

YHHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHUBHBIC,
peryisaTuBHbBIE), oOecneunBaone (OpMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00y4YaroInXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIHUILUIMHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCaJbHbIC Yy4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHON ITPAKTHKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBsJiaieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH:

1) 6a3oBble JIorMYeCKHUeE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMmaTrpuBaTh;

OTIPEICTIATh e JeSTENbHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU HX JIOCTHIKEHHS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C MMOCTABICHHBIMH IIEIISIMHU;

UCTIONIB30BaTh TMPH OCBOCHWM 3HAHWK TPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHble TMpPU3HAKK TIOHSATUH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOLINE TOHATHS sl O0BSICHEHHS OT/ACNBHBIX (DAaKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KJIacCH(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBAThH MPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKACHUS (MHIYKTUBHBIC, JI€IyKTUBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PacCMaTPHBAEMBIX SBICHHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

NPUMEHSTHh B TIpoIlecce MO3HAHUs, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MO/IeINH, TPe0OPa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) JIEMEHTA,
XUMHUYeCKass (GopMyia, ypaBHEHHE XUMHUYECKOW pEakUuh — TMpH PEHICHUH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKITHHA.

2) 6a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOT'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINML;

dopMynmHpoBaTh TETM W 3aJadd  HMCCIIECJOBAaHUS, HWCIIONB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENTFHO C(hOPMYyITUPOBAaHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
111 POPMUPOBAHUS THUIIOTE3bI MO TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KCHUM;

BJIaZICTh HABBIKAMU CAMOCTOSTENILHOTO IUIAHMPOBAaHMS W TIPOBEACHUS YUYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOMIOAATH 332 XOJOM MpOIecca, CaMOCTOSITEIHHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOMICHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;



MpuoOpeTaTh OIBIT YYCHUYECKON MCCICIOBATEIHCKOH M TPOCKTHOM EATEeITHLHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX HHGOpManuud (HAYYHO-TIOMYJSpHAs
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypcbl HMHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMYHbIE METOAbI MIpPU IOHCKE M O0TOOpe
uHpopManuu, He0OOXOIMMOM IS BHITIOJIHEHHS YUeOHBIX 3aJ1ad ONPeeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpelncTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKd U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISIIHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKAaeMON TeMbl B XOJ€ AMUAajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HJIE€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAlMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJIYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (OpMyIHpOBaTh BBIBOJBI MO pPe3yjbTaTaM MPOBEAEHHBIX
MCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MMO3ULIUHN B X0/€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JEATEIbHOCTB,
onpezenss €€ UeNU U 3aJladl, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii arOpuTM JEUCTBUN NPU BBIMOJHEHUHM YYEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD» OTPAXkKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelleHusT NPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpeae;



BJIAJICHUE CUCTEMOM XUMHMUECKUX 3HaHUM, KOTOpas BKIIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHYECKast CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANbHAS TPYNNa, paJuKkan, U30Mepus, U30Mepbl, TOMOJOIMYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHHUSA, JISKAIIMEe B OCHOBE IOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH, ()aKTOJOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MIPAKTHYECKON JesITeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS [IPU OIMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYIJI OPraHMUECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEakLuii, U3roTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHMIO K OINpeAeiIEHHOMY Kiaccy/Tpylne CoeIuHeHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA o cucremMarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBO/NUTH TPUBMAJIbHBIE Ha3BaHHs OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, MPOMMIIEH,
alleTUiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHod, (QopManbAerujl, aleTalnbIeruji, MypaBbHHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsl KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHUAbI XUMHYECKOH CBSI3M B OpPraHMYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeniecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUsI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (QHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STWJICHTIUKOIb, TIUIEPUH, (EHOJ, aleTaablerH/l, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX peakUuil c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€PHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOIYKTOB MEepepabOTKH;

C(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIUUCICHHS 110 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);



c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJIB3yeMbIX B XHUMHHM TPU HM3YYCHUH BEUIECTB MU XHUMHUYECKUX SBJICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATH CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBHUiIa MOJIb30BAHUS XUMUYECKOW TOCYI0N U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATh XMUMHUYECKUNM HSKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELIECTB IIPU HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpu
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHuu C BEIIeCTBAMHU U JTAaOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pPEAaKUUH u
(GopMyIMpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYI HH(OpMaIHio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanmu, HTEpHET U IpYyTrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeIIECO00Pa3HOTO
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKpY’Karolllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBbIE OPraHU3MBbI
ONpeNIeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokazarens [IJIK, moscHsTs Ha
npuMepax crnocoObl YMEHBUIEHHUS M MPEJOTBPAIICHNs UX BPEAHOIO BO3JIECHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsi 0Oy4YarolIMXCsl ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPHUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing ans 3anucu xumMuyeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHudeckas XUMHs
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIst
pelIeHUsT TPAaKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHHW, KOTOpas BKJIKOYAECT: OCHOBOINOJATrarolIue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AIIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHCIICHHsI, XHMMHYECKas CBs3b (KOBaJCHTHAs, MOHHAs, MeTaJuInYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKUX  PEAKLUM, pPAaCTBOP,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JICKTPOJIMTHYECKAsT JUCCOLMALUSA, OKUCIHTENb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHYECKOM  pEaKkIMM, XHMHYECKOE PpaBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckui 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPAIICHHS DHEPTHH NP XMMHYECKHUX



pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKalMe B OCHOBE IIOHMMAHMSI NIPUYUHHOCTM U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301acHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIaHWYECKUX BELECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHUPOBAHHOCT YMEHUI BBIABIATH XapaKTE€PHbIC NPU3HAKU MOHATUMN, YCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
dopMynn BeIIECTB M ypaBHEHMH XHUMHUYECKHUX pPEAKLIMH, CHUCTEMATUYECKYyH0 HOMEHKIIATYpy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHWUYECKHX BELICCTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HErali€Has W3BECTb, IIUThEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNsATh BAICHTHOCTb U CTENIEHb OKHCICHUS XMMUYECKHX
AJIEMEHTOB B COEIMHEHUSX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3H (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIMYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHas, MOJIEKYJApHas, HOHHAas, METalJIM4ecKas), XapakTep cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THAPOKCHUIbI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT nepuoauyeckoro 3akona JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKkTepu3oBaThb HJIEKTPOHHOE CTPOECHUE  aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3anemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 neprogam u rpynnam Ileproaudeckoil cucreMbl XMMHUYECKUX d1eMeHToB [I. .
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBaHHE
TEHETHUUYECKOM CBA3M MEXAY HEOPraHMYEeCKMMH BEIIECTBAMU C TIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
mpu3HaKaM (YHCIy W COCTaBy pEarupyrolIuxX BEMIECTB, TEIUIOBOMY J(h(dEKTy peaxiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHNUS JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YpaBHEHUS peaklnii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIUH, MOJITBEPHKAAIOUINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

Cc(OPMHUPOBAHHOCTE YMEHUI pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;



Cc(OPMHPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakluu OT
pa3NUYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [llarense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IIPOLECCHI, JIEXKallUe B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYyYEeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke chOpMUPOBAHHOCTh
npecTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOM3BOJICTBA;

Cc(OPMHPOBAHHOCTh YMEHHUI IPOBOAWUTH BBIYMCIECHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH TIa30B IPU XMMHUYECKHX
peaKIMax, Macchl BEIIECTBA WM 00BbEMA ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPIUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBUjia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
7a00paTOPHBIM 000PYZIOBAHUEM, a TAK)KE MPaBHUiIa OOPAIICHNUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OIpEAEICHUE Cpeabl
PacTBOPOB BEMIECTB C MOMOIIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIWH, PeaKIHd HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHbI, HA KaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbIX
3agad no temMam «Mertamnsl» U «Hemeramnabl») B COOTBETCTBUM C NpPaBWIAMU TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OPAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XWMHYECKOTO OJKCIIEPHMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3THUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH(OpMALHIO,
MOJy9aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHMKanuu, WHTepHET U
JPYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY’Karolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha XKUBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIcH mokazatens [1/IK, moscHaTh Ha mpuMepax crocoObl
YMEHBIICHHUS U MPeIOTBPAILEHHs UX BPEAHOTO BO3JICHCTBHS HA OPraHU3M YeJIOBEKa;

JUI O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL  CIEMbIX W CIA0OBUIANIMX OOYYaroNIUXCs: YMEHHE HCIIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Mpenmer oprannueckoit xumuu. Teopust https://content.edsoo.ru/l
1.1 CTPOCHHSI OPraHMYCCKUX COCAUHCHUH A. 3 ab/subject/4/
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
https://content.edsoo.ru/l
2.1 [IpenenpHbIC YIIIEBOIOPOIBI — ATKAHBI 2 ab/subject/4/
HenpenenbHble yriieBOgOPOIBI: AJIKEHBI https:/foantent.edso0.ru/l
2.2 ' ’ 6 1 ab/subject/4/
aJIKaJUEeHBbI, aJTKHUHbI e
https://content.edsoo.ru/l
2.3 ApoMaTHyecKue yrieBoa0pOIbI 2 ab/subject/4/
[IpUpOAHAIE HCTOHUKH YETEBOOPOOB 1 https://content.edsoo.ru/l
2.4 3 1 ab/subject/4/
uX nepepadoTka SR
Hroro no pazneny 13

Paszgea 3. Kucaopoaconepskamue oprannieckue coeJuHeHUust



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/l
3.1 Crouptel. denon 3 ab/subject/4/

https://content.edsoo.ru/l

Anbneruasl. KapOoHOBBIE KHCIIOTHI.

3.2 Criosbie SupE 7 1 ab/subject/4/
https://content.edsoo.ru/l
3.3 VrieBoasl 3 1 ab/subject/4/
Htoro no pazneny 13

Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
https://content.edsoo.ru/l
4.1 AMuHBI. AMUHOKUCIIOTHI. Benkn 3 ab/subject/4/

Hroro mo pazueny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS

https://content.edsoo.ru/l

5.1 [Tnactmaccel. Kaydayku. BonokHa 2 ab/subject/4/

Hroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Ctpoenue aTomoB. [lepuoauueckuii 3aK0H https://content.edsoo.ru/l
1.1 u [lepuomuueckas cucTeMa XUMUYECKIX 3 ab/subject/4/
anemenToB 1. 1. Menaeneena
https://content.edsoo.ru/l
Crtpoenue BeniecTBa. MHorooopasue )
1.2 4 ab/subject/4/
BEILIECTB
https://content.edsoo.ru/l
1.3 XUMHUUECKUE PEaKIHH 6 1 1 ab/subject/4/
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
https://content.edsoo.ru/l
2.1 Merassl 6 1 ab/subject/4/
https://content.edsoo.ru/l
2.2 Hemeramnsr 9 1 1 ab/subject/4/
CBs13b HEOPraHMYECKUX U OPraHUYECKUX hitps://content.edsoo. M/l
2.3 p P 2 ab/subject/4/

BCIICCTB



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

17

https://content.edsoo.ru/l

3.1 XUMHS U KU3Hb 4 ab/subject/4/
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpouabubie IIpakTnuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl
IIpegMeT opraHUUECKOH XUMUH, €& hitps://content.edso
1 e P ’ 1 o.ru/lab/subject/4/
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopwust cTpoeHUsI OPraHUYECKIX https://content.edso
2 coenuHenuii A. M. Bytieposa, eé 1 o.ru/lab/subject/4/
OCHOBHBIE ITOJIOKEHUS
I1
e esteern, Hossonnarsps hips://content.edso
3 P N P 1 o.ru/lab/subject/4/
(cucreMaTuveckas) U TPUBHAIILHBIC
HAa3BaHMsI OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE https://content.edso
4 * 1 CTP ° 1 o.ru/lab/subject/4/
TOMOJIOTHUECKUAN PSIJT
MertaH U 3TaH — IPOCTEUIIINE hitps://content.edso
5 P 1 o.ru/lab/subject/4/
MIPEACTABUTENH AJIKAHOB
https://content.edso
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 o.ru/lab/subject/4/
OTHIIEH U TIPOIUIEH — IIPOCTENIIIHE hitps://content.edso
7 p P 1 o.ru/lab/subject/4/

NMpEACTABUTCIIN AJIKCHOB



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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https://content.edsoo.ru/lab/subject/4/

[Tpaktuyeckas padora Ne 1. «I[lomyuenue

https://content.edso

8 . o.ru/lab/subject/4/
ITUJICHA U U3YYCHHE €r0 CBOMCTBY 00y4
Ankaguensl. Byranuen-1,3 u https://content.edso
9 metwiOyranuen-1,3. [lonyuenne o.ru/lab/subject/4/
CHHTETHYECKOTO KaydyKa U PE3HHBI
AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, https://content.edso
10 TOMOJIOTUYCCKHI PSJl. ATICTHIICH — o.ru/lab/subject/4/
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB
BerunciieHus o ypaBHEHHIO XUMHYIECKON https://conte.nt.edso
11 o.ru/lab/subject/4/
peaxiuu
ApeHsl: 0eH30I1 ¥ TOIyol1. TOKCHYHOCTh https://conte.nt.edso
12 o.ru/lab/subject/4/
apeHOB
['eHeTHYECKas CBS3b YIIIEBOIOPOIOB https://conte_nt.edso
13 ’ o.ru/lab/subject/4/
NPUHAIJISKAIINX K Pa3IHYHBIM KJIaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: https://content.edso
14 NPUPOJIHBIN a3 v NOMYTHBIC HEPTIHBIC o.ru/lab/subject/4/
ra3bl, He)Th ¥ POJAYKTHI €€ epepadoTKu
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB! https://content.edso
15 NPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIE o.ru/lab/subject/4/
rasbl, He()Th ¥ POIAYKTHI €€ epepadoTKu
KoHnTposbHas padora mo pasaery https://conte_nt.edso
16 o.ru/lab/subject/4/
«YTIICBOOPOABI»
17 [penenbHbIE OHOATOMHBIE CITUPTHI: https://content.edso
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https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

METAHOJI U OTaHOJI. BOI[OpOI[HaSI CBA3b

o.ru/lab/subject/4/

MHoroaTroMHBIE CIIMPTHBI: STUJIICHIJIMKOJIb U

https://content.edso

18 0.ru/lab/subject/4/
TIULEPUH
deHoI: CTpOCHHE MOJIEKYIIBI, PU3HUECKHE hitps/fcontent.edso
19 - CTP . YIel, o.ru/lab/subject/4/
Y XUMHUYECKUE CBOWCTBA, IPUMEHCHUE
R ——— https://content.edso
20 ACTHABL: BOP e o.ru/lab/subject/4/
aneTanpaerui. ALETOH
OIIHOOCHOBHBIE TIpeJIeNIbHbIE KAPOOHOBBIC hitps://content.edso
21 8 pezt P o.ru/lab/subject/4/
KUCIIOTBI: MypaBbHHAs U YKCYCHAsI
https://content.edso
99 [TpakTuueckas pa6v0Ta Ne 2. «CpoiicTBa o.rE /lab/subject/4/
pacTBoOpa YKCYCHOM KHCIIOTBD 00yd
CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK https://content.edso
23 MPEICTABUTEIN BBICIINX KapOOHOBBIX o.ru/lab/subject/4/
KHCJIOT
Mputa KaKk coJTi BBICHIMX KapOOHOBBIX hitps:/fcontent.edso
24 . p o.ru/lab/subject/4/
KHCJIOT, MX MOIOIIIEE AeHCTBHE
CrnoxHble 3(UpbI KaK MPOU3BOIHBIE https://content.edso
25 KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX o.ru/lab/subject/4/
3¢upoB
26 XKupsl: ruaponu3, npuMeHeHue, https://content.edso

Ouos0ruYecKas pojb )KUPOB

o.ru/lab/subject/4/
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VYTIIeBOIbI: COCTaB, KIacCU(UKAITHS.

https://content.edso

27 BaxxHeiime npecTaBUTeNN: IIIOKO3a, 1 o.ru/lab/subject/4/
bpykTo3a, caxaposa
Kpaxma u 1eunoi103a Kak mpupoIHbIE https://conte.nt.edso
28 1 o.ru/lab/subject/4/
OJIUMEPHI
KontposbHast paboTa 1o pasaeny https://content.edso
29 «Kucaopozacoaepskaliye opraHn4ecKue 1 o.ru/lab/subject/4/
COEIMHEHUS
https://content.edso
30 AMWHBI: METHJIAMUAH U aHUJIUH 1 o.ru/lab/subject/4/
AMMHOKHCIIOTBI KaK aM(pOTEpHBIC https://content.edso
31 OpPraHUYECKUE COCTMHEHHUS, NX 1 o.ru/lab/subject/4/
ouosornyeckoe 3HaueHue. Ilentuas
Betku KaK mpHpOHELe https://conte.nt.edso
32 1 o.ru/lab/subject/4/
BBICOKOMOJIEKYIISIPHBIE COETHHEHHUS
OCHOBHBIE TIOHATHS XUMHH https://conte.nt.edso
33 . 1 o.ru/lab/subject/4/
BBICOKOMOJIEKYJISIPHBIX COETHHEHHIA
OCHOBHBIE METO/BI CHHTE3A https://content.edso
34 BBICOKOMOJIEKYIISPHBIX COETMHEHUH. 1 o.ru/lab/subject/4/
[TnacTMacchl, KayqyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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https://content.edsoo.ru/lab/subject/4/
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https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypcebl
% . A S https://content.edso
WMHUYECKHI JIEMEHT. ATOM. DJIEKTPOHHA .
1 P 1 o.ru/lab/subject/4/
KOH(UTYypaIys aToMOB
Ilepuonuueckuii 3akoH u [leproanyeckas
P P LY https://content.edso
cUCTEeMa XUMHUYECKUX 31eMeHToB . 1. i
2 . 1 o.ru/lab/subject/4/
MeneneeBa, ux CBsI3b C COBPEMEHHOMU
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKUX DJIEMEHTOB M UX COCIMHEHHH 10
3 https://content.edso
rpyImaM U rnepuojaaM. 3HaueHUe i
3 Pyl P 1 o.ru/lab/subject/4/
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nementoB /.. Menneneesa B
pPa3BUTUU HAyKU
CtpoeHnue BelecTBa. XMMHUYESCKas CBSI3b, €& https://content.edso
4 BUJIbI; MEXaHU3MbI 00pa30BaHuUs 1 o.ru/lab/subject/4/
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
C pB P https://content.edso
TETIeHb OKKCIIeHUs. BemecTa .
5 1 o.ru/lab/subject/4/
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS
[ToHsTHE O TUCTIEPCHBIX CHCTEMAX. https://content.edso
6 VcTHHHBIE U KOJUIOUIHBIC PACTBOPHI. 1 o.ru/lab/subject/4/

MaccoBas 107151 BEIIeCTBa B pacTBOPE



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYEeCKNX CoeAMHEeHU. [ eneTnueckas

https://content.edso

MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBa

7 o.ru/lab/subject/4/

CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX

KJIaCCOB

Krnaccudukarus XMMAYeCKUX PEaKiuii B

HEOPraHU4eCKOW M OPraHMUYECKON XHUMUHU. https://content.edso
8 3aKOH COXpaHEHHUS MAacChl BEIIECTB; 3aKOH o.ru/lab/subject/4/

COXpaHEHHsI U PEBPAIICHUS SHEPTUH [TPU

XHUMHUYECKHX PEaKIUiX

CxopocTts peakunu. OOpaTuMbie peaKiiui. https://conte_nt.edso
9 o.ru/lab/subject/4/

XUMHYECKOE PAaBHOBECHE

[Mpaktrueckas padora Ne 1. «BiusHue https://content.edso
10 pa3uuHbIX (AKTOPOB HA CKOPOCTh o.ru/lab/subject/4/

XUMHUYECKON peakiumn» o0y4

DnekTponuTHYecKas aucconuarys. [loHsTre https://content.edso
11 0 BogiopoHOM Mokasarene (PH) pactBopa. o.ru/labl/subject/4/

Peaxiuu nonHoro oomena. I'maponus

OpraHUYEeCKUX U HEOPraHMIECKUX BEIIECTB

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC https://content.edso
12 peakuuu. [lonsTre 006 snexTponmse o.ru/lab/subject/4/

PAacCILIaBOB M PacTBOPOB COJIEH

KontponbsHast paboTa 1mo pasaeny https://conte_nt.edso
13 o.ru/lab/subject/4/

«TeopeTryeckre OCHOBBI XUMHI

Meramisl, ux nonoxexnue B [lepuoanueckoit https://content.edso
14 CHCTEME XUMHYECKUX 3emenToB 1. 1. o.ru/lablsubject/4/
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METAJlJIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P

https://content.edso

15 . o.ru/lab/subject/4/
HAINpPSLKCHUH METaLIOB
XHUMUYECKHE CBOMCTBA BaXKHEMIIINX https://content.edso
16 METaJUIOB (HATPUH, Kalluii, KaJabIMi, MarHHIA, o.ru/lab/subject/4/
ATFOMUHHNA) U UX COCTUHEHUN
XUMHUYECKHE CBOMCTBA XpOMa, MEJH U UX https://conte.nt.edso
17 . ’ o.ru/lab/subject/4/
COEMHEHUI
XHWMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U UX https://conte_nt.edso
18 . ’ o.ru/lab/subject/4/
COEMHEHUI
[MpakTrueckas padora Ne 2. "Pemienune https://content.edso
19 IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe o.ru/lab/subject/4/
«MeTame»" oneH
Hemeranisl, uX M0J0XKEHNE B
[TeproanyecKoit CHCTEME XUMUYECKHX https://conte_nt.edso
20 o.ru/lab/subject/4/
anemenToB 1. . Menjeneena u
O0COOEHHOCTH CTPOEHHUS aTOMOB
dusnuecKkre CBOMCTBA HEMETAIOB. https://content.edso
21 AnoTpomus HEMETaIUIOB (Ha IpUMepe o.ru/lab/subject/4/
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)
XUMHYECKHE CBOMCTBA IaJIOT€HOB, CEPhI U UX https://conte_nt.edso
22 . ’ o.ru/lab/subject/4/
COeMHEHU I
23 XUMHYeCKHe CBOWCTBA a30Ta, hocodpa u ux https://content.edso

COETUHEHUN

o.ru/lab/subject/4/
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XHUMHYECKHE CBOMCTBA yIJIepO1a, KPEMHHUS U

https://content.edso

24 5 o.ru/lab/subject/4/
UX COCAMHEHUI
[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX https://content.edso
25 . o.ru/lab/subject/4/
COEIMHEHUI
O060011IeHNEe U CUCTEMATU3AIMs 3HAHUH 10 https://content.edso
26 teme «Hemeramibiy. BBI‘{HCJIGHI/I}IuHO o.ru/lab/subject/4/
YpaBHCHHUSM XMUMUYECKUX PEAKIHA U
TEPMOXUMHUYECKHE PACUETHI
[Mpaktrueckas padora Ne 3. «Pemenne https://content.edso
27 HKCIEPUMEHTAIBHBIX 3a/a4 110 TEME o.ru/lab/subject/4/
"HemeTtamas!l"» o1leH
KonrtposnbHas pabora mo reMam «MeTauibh» https://conte_nt.edso
28 o.ru/lab/subject/4/
u «HeMeTamibi»
Heopranuueckue u OpraHndeckue KUCIOTHI. https://conte_nt.edso
29 o.ru/lab/subject/4/
Heopranuueckue u oOpraHndeckre OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U https://content.edso
30 opraHuveckue coeuHeHus. [ eHeTrnueckas o.ru/lab/subject/4/
CBSI3b HCOPTaHMUYECKUX U OPraHHMYECKUX
BEIIECTB
Ponp XuMHH B 00eCIIEUEHHH SKOJIOTHYECKOM, https://content.edso
31 JHEPreTHYECKOH U MUIIEBOI 0€30MacHOCTH, o.ru/lab/subject/4/
Pa3BUTHH MEIUIIUHBI
32 [MpencraBnenus 06 OOMIMX HAYYHBIX https://content.edso
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MPUHIMIIAX TPOMBIIIIEHHOTO MOTYYEHUs
BaXKHEHIIINX BEIIECTB

o.ru/lab/subject/4/

33

34

YenmoBek B MHUPC BCIICCTB U MATCPUAJTIOB

Xumus u 300pPOBEE YECIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

https://content.edso
o.ru/lab/subject/4/

https://content.edso

o.ru/lab/subject/4/



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIHOHEPHOE 00111eCTBO
«3marensctBO «lIpocBemenune»
* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHOE

obmectBo «M3naTenscTBO «IIpocBemnieHue»

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISL

1. 'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonbHast kHUra yuuTens.
Xumus. 8 ki1.: Meroauueckoe rmocobue. - M.: Jlpoda, 2021.

2. I'abpuensan O. C., Smykosa A. B. Tetpaap a5 1a00paTOpHBIX ONBITOB U MPAKTUYECKUX
pabort. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: [lpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. I'abpuensna «Xumus». 8
kiacc / O. C. I'abpuensn. — M. : lpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocooue k yueOHuky O. C. 'abpuensna «Xumus». 9
kiacc / O. C. I'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHogoruyeckue kapTol Kk yueoHuky O. C. ['abpuensna «Xumus. 8 kiacey :
meToaudeckoe mocodue / JI. . AcanoBa. — M. : Ipoda, 2020

6. Xumus : TexHoiornyeckue kapTol k yueoHuky O. C. ['abpuensna «Xumus. 9 kiacey :
meToaudeckoe mocoodue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KonTponbsHble 1 mpoBepouHble paboThl k yueOHuky O. C. I'abpuensna
«Xumust. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2022.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
/lwww.chemnet.ru I"'azera «Xumusi» ¥ CallT I yauTels «5 uay Ha ypPOK XUMEK»
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpeameTHast KOMIEKIus «XUMHUS»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTBI:
xumusi. Komtekiust Poccuiickoro 001eo0pa3oBaresibHOrO mopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickas oauMnuaza MKOILHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuueckast XUMUS: SJIEKTPOHHBINA YISOHUK JJISI CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JCKTPOHHBIH yIEOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHS

http://www.chemistry.ru JlucraHunoHHast OJUMITHAIA 10 XMMHUH: TEICKOMMYHHKAIIMOHHBIA

00pa3oBaTeNbHBIA TPOEKT
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