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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUI «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHUH, K OIPENEICHUIO OO0IIei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIIM KOHLENITYalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPE3ylbTaToB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepIIAIOIIUM JTAllOM peajln3aliid Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe DSKOJOrMYeCKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
npupoaHol cpene. Peanusyercst xuMudyeckoe oopa3zoBaHue 00yJarOIIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEZENeHbl B MpOrpaMMe IO XHMHUH C Y4YETOM CHEHU(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIPaeT 0cOOYIO0 pOJib B COBPEMEHHOM
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:»KarolleM MUpPE KaK O €IUHCTBE MPUPOIbI U YeJIOBeKa, KOTopoe (GOopMUPYETCS B XUMHUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHpA, OCO3HAHUSI B3aMMOCBS3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJBTYPBI, HEOOXOJWMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHYEcKOl, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJITOTOBKY OOYYalONIMXCs, HEOOXOAMMYIO UM JUIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMAa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HaHUHU U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONW CUCTEMBI 3HAHHUMA
Opyd HM3YYCHHUU TMpenMeTa O0EeCIeYrBAEeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX HMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OO1iast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYCHHUIO
y4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHMI, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBAaX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHMM MOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0LIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHHUs B mpeaMere «XHUMHs» 0a30BOTO YpOBHS paccMaTpHBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OOw1as © HEeOpraHWYyecKass XUMHUs» 00y4arolMMCs IPEJOCTABISAETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMM 3TOro 3akoHa — OT oOoOImaromuiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKLMX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBS3M XMMHHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ poyib B IIO3HABAaTEIbHOH U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1menom conepkanue
y4eOHOro nmpeamera « XUuMHsD» JaHHOTO YPOBHS U3yUeHHsI OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SABICHHUM IyTEM DKCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUHMH MEXITy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B manHe pemieHusi 3amad  BOCHHUTAHUS, PAa3BUTHUA M COLMAIM3ALMHM  OOYYarOIIUXCS
IPUHATHIE MPOrpaMMON IO XUMHUHM IMOAXOABI K OINPEAEIEHUIO0 COJEP)KaHUS U IOCTPOEHUs
npeaMera NpeaycMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBHBIX Y4EOHBIX NEHCTBHH, MMEIOIIUX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB JIEATEIILHOCTHU: PEILICHUs IPOoOIeM, IOUCKA, aHAINu3a U
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTtuke npenojiaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpu3HAETCS (QOPMUPOBAHME OCHOB XHMHUYECKOW HayKd Kak oOrjactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TVIABHBIMH IEJIAIMHU HM3y4YeHHUsS IpeaMmeTra «XUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIC TMOHSITHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUM XUMHUHU, OCBOCHHE S3bIKa HAyKHU, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX JUIsl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COONIOJIEHHEM IMpaBHi 0e30macHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4YeHUs] IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpemnHero obimiero obOpazoBaHusi. CerogHs B NPENOJaBaHUU XUMHUU B OOJIbIEH
CTEMEeHH OTAAETCS TPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS WX B PEATbHOW >KU3HU ISl pEUICHUs
MPAKTUYECKHX 3a7au.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEEe 3HAYEHHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

aganTanus  OO0ydJalImMXCs K  YCIOBUSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS MU,
dbopMUpOBaHHE WHTEIVIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

dbopMupoBaHre y O0OydYaroImIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodIieMm,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOIUMBIX Ui TPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaAKHOE MECTO B MO3HAHMHM XUMHUH, a TAKXKE ISl OIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4Jaronuxcs: CIOCOOHOCTH CaMOCTOATENBHO TpPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJISPHOM HH(DOPMAIIMA XUMUYIECKOTO
COZIepKaHUS;



dbopMupoBaHUEe U pa3BUTHE y O0YUaAIOLIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIUTaHHE Yy OOydJaromuxcs YOeXIEHHOCTH B TyYMaHUCTHYECKON HAIpaBIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, @ TAKXKE MPUOOPETEHHMSI OIbITa UCIIOJIb30BAHUS MOJTYYSHHBIX 3HAHUM ISl TIPUHSATUS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIMT B COCTaB MpeAMeTHOM o0nacTu « EcTecTBeHHO-HAyYHBIC TTPEAMETHI».

OO61ee yucio 4acoB, OTBEAEHHBIX U U3YUYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBbI OPraHUYeCKOM XUMMHU

IIpeamer opraHM4ecKOi XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE W 3HAYCHHUE B IOJYYCHUU
HOBBIX BEILIECTB U MaTepHaoB. Teopus CTpOEHUs OpraHuduecKkux coequHennii A. M. bytneposa,
e€ OocHOBHbIe TNOJOXKEeHUA. CTpyKTypHbIE (DOpPMYIJIBI OpPraHWYECKHX BellecTB. [ omonorus,
n3oMepusa. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJIMHEHMHM (CHUCTeMaTHuecKas) M TpUBHAJIbHbIE Ha3BaHUS Ba)KHEHIINX
MIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHWYecKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpPraHMYeCKHUX BEIIEeCTB, HAOMIOJACHWE W OMNHCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB MPH HarpeBaHUH (TIaBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKHid psa. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBAa (peakUuu 3aMelIeHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTeHUIINe
NPEJICTaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluK, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TOIy4YeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHUE
CBOMcCTBA (peakuus noauMepusanun). [lomryueHre CHHTETHYECKOTO KayduyKa U PE3HHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psA. AUETUIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUUECKUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, FAJIOIT€HUPOBAaHMs, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.



Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHME W XWMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHUE W NIpPUMEHEHue. Jonyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXAY YIJIEBOAOPOJAMH,
MIPUHAJICKAMMU K pa3IMYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YIIeBOAOPOAOB. [IpuponHblii ra3 U MomyTHbIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HePTHU, X TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKH.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB U UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3iaMu IIacTMacc, KayayKoB U Pe3uHbI, KoJutekuuu «HedTb» 1 «Yromby, MOAeTupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEICHUE MIPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbluniciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOIO BEIIECTBA HJIM MPOAYKTa pPEaKlUU MO HM3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckue coeMHeHUs

[IpenenbHble OJAHOATOMHBIE CHUPTH. METaHOJI M 3TaHOJ: CTPOEHUE, (U3HYECKHUE U
XUMHUYECKHE CBOWCTBA (pEaklUu C aKTHUBHBIMHU METaJJIaMH, T'aJIOT€HOBOJIOPOAAMH, TOPEHUE),
IIpUMEHEeHNEe. BogopoHble CBSI3U MEXAYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIAa U dTaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoOroaToMHble CHUPTHL. OJTUJICHIIMKOJIb W IJIMLEPUH: CTPOEHME, (U3HUECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMO/IeCTBUE CO IMIETOYHBIMHY METaJllIaMH, KadeCTBEHHAas! peakiys Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJNbl, (U3NYeCKue U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerupl M kemouwvl. DopManbIeruj, aueTalbAeTHA: CTpOeHue, (Qusnueckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIE KapOOHOBBIE KHCIOTh. MypaBbUHAst M YKCyCHast KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIME IS Kilacca KUCIIOT, Peaklus
sTepuduKanum), mojdyuyeHue u mpuMmeHeHue. CreapuHOBasg U OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIILIEE IEUCTBHE.

CrnoxHble 3pHUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KHCIOT. [ MApONU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poiab KUPOB.

YrneBonpl: cocTaB, Kiaccuukaius yriieBoaoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
NPOCTEUIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (PU3UUYECKUE U XHUMHUYECKHE
cBoiicTBa (B3aumogeiicTtBue ¢ ruzapokcuaom Mmeau(ll), oxucieHne amMmMuadyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBieHWE, OpOXKEHHE TIIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npUMeHeHue, buonorunueckas poib. @otocunTe3. pyKTo3a Kak U30MEP IIIFOKO3BL.

Kpaxman u nemnono3a kak npupojaHble noaumepbl. CTpoeHue kpaxmasaa U LEUTI0I03BL.
dusnyuecKkue 1 XMMUYECKHe CBOWCTBA KpaxMaia (TUIpOJIn3, KayeCTBEHHAs PEaKIHs C HOZO0M).



OKCrepUMEHTAIbHBIE METOAbl W3Y4YEHHs BEIIECTB U MX IPEBpalleHHil: MpOBEACHUE,
HaOJIOZICHWE W OMMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakluy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajga C HOJIOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3a1aun.

Bbrluncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJTHOTO U3 UCXOJTHBIX BEUIECTB WM IMPOIYKTOB PEAKIINN).

A3oTconepiKalie OpraHn4eckie CoeIMHEHU.

AMUHOKUCIOTHI Kak amdoTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMLKHA). buonorumdeckoe 3HaueHue
aMHHOKHUCIOT. [lenrTumapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuunas, BTOpuYHas U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: TUAPONM3, ICHATYpalUs,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepuMEeHTAbHBIE METObl M3YYEHHUS BEUIECTB M HMX IPEBpAIlCHUI: HaONrofeHue u
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, IBETHHIC
peaxiuu 6eIKoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMED, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUU, CPEIHsAs MOJIeKyJsipHass Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IMOJIMMEepU3alus U MOJUKOHICHC AL,

DKcrepuMEeHTATbHBIE METOJbl M3YYCHHUsSI BEIIECTB M WX MPEBPALICHHUNA: 03HAKOMIICHHE C
00pa3aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBs3€H MpU M3ydeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAy4YHbIE TOHATHS: SBJIEHHE, HAay4yHBbIA (aKT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHalW3, CHUHTE3, KIacCU(pHUKAIM, MEpPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
OKCTIEPUMEHT, MOJICTTMPOBAHUE.

Owusmka: Matepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJa, YHEPTeTHIECKUH YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSHUE BEIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIeCTB B OpraHusMme, (HOTOCHUHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPbI, PepMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPOJIBI, TIOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHOOorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC



OBIIAS U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XUMHHU

XuMHYecKud d7eMeHT. AToM. Smpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyecKre YpOBHH, MOIAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacmpesesieHus: SJIEKTPOHOB MO0 OpPOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOOB.
DneKTpOHHAsE KOH(PUTYpAIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrtema xumudeckux sieMeHtoB [[. U.
MenpeneeBa. CBsa3p nepuoaUYecKOro 3akoHa u Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HayeHUue NePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BUIBl XUMHUYECKOW CBsI3U (KOBaJCHTHAs
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTauinyeckas). MexaHnu3Mbl 00pa3oBaHUsI KOBAJICHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajseHTHOCTD.
DIIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U @aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHnyeckux coeauHeHuid. HoMeHKIaTypa HEOPraHMYECKUX
BEIECTB. | eHeThuyeckas CBsI3b HEOPTaHWYECKHUX BEIIECTB, MPUHAMICKANINX K Pa3THIHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pEaKIUid B HEOPTraHUYECKOW u
OpraHWYECKOW XMMHUHU. 3aKOH COXPAaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHECHHS M MpPEBpaICHUS
SHEPTUU MPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (PakTopoB. OOpaTUMbIE pEaKIIUU.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSAIOIIMNE HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle HlaTense.

OnekTponuTrdeckas aucconuarnus. CuimbHble W ciiadbie 37eKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IEJIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEepUMEHTATbHBIE METOJbl M3yYCHHsI BEIICCTB M WX IMPEBpAIICHUN: JEMOHCTPAIIHS
tabmui «lleprognueckas cuctema xumudeckux snaemeHToB [[. U. MenneneeBa», m3yueHue
MoJIeliel KPUCTAJUIMUECKUX pPemETOK, HAaOMIOJeHHEe | ONUCaHWE JEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIOKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalld3aTopa,
OTIpeIeJICHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMeEHa), MpoBeJeHUE NPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIIHI.

Pacuérnbie 3amaun.

PacuéTpl 0 ypaBHEHUSAM XMMHUUYECKUX PEAKIIMM, B TOM YUCIIE TEPMOXUMUYECKNE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJUIOB (Ha MpUMepe KUCIOPoia, cephl, hocdopa U yriaeposa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPKAITUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoandeckoi cucreme XMMUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXMMHUYECKUH DPSIJl HANpsKCHHUN
METaJIJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEHUINIMX METAJUIOB (HATPWH, KaJWi, KajabIMd, MAarHUM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mme crocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YYEHUS BEUIECTB M MX TMPEBpAlllCHUI: H3y4YeHUe
KOJUIGKIIMM «MeTayuibl M CIUIaBbl», 00pas3oB HEMETa/UIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3amay, HAONIOJACHUE W  ONHCAHHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy&Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecriedeHrnr 9KOJIOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAuIUHBL. [loHSATHE O HAay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKunii.

[IpencraBnenuss 00 OOMUX HAyYHBIX MPUHIHUIAX [POMBIILICHHOTO TMOMyYEHHUS
BaXKHEHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIHNE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl I SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MpPaBUJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaTosB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKH3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBS3€H MPU M3yUYeHUU OO0IIel M HEOPraHUYEeCKOW XMMHU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC TOHSTHS: HAYYHBIH (aKT, THIOTE3a, 3aKOH, TEOpPHs,
aHanms, CUHTE3,  KiaccuuKanusi, MNEePUOJUYHOCTh,  HAOIIOJICHUE, AKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBJICHHE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaOaKTUBHOCTh, MOJIEKYJa, SJHEPTETUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIMUUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.



buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaNIOB, SJCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUUN
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OO0Yy4YarOIIMMHCS
IporpaMM CpeaHero oomiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuyno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
pOTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MTOIXO.

B coorBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOJAXOJAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUA TMpeamera «XHUMHS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BBIJICJICHBI CJIEIYIOIINE COCTABISAIONINE:

OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEIETICHUIO;

HAJIMYUEe MOTUBALUU K 00yYEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUIMXcs PYyKOBOJICTBOBAaThCS B CBOEH N1€ATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMH LIEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JluyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XHUMHs JIOCTUTAIOTCd B E€IUHCTBE
y4eOHOM M BOCMUTATENLHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH,
COITMOKYJIbTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aJaMH POCCHICKOTO
rpaXAaHCKOro O0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMHM M TpaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOIIMMH TPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS UM HPABCTBEHHOTO CTAHOBICHUS
JUYHOCTH 00YYarOLINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPa)KaloT cPOPMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITeNbHOCTH OOYyYarolMXcsi M0 pealu3aluu
MPUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIEC B YACTH:

1) rpamxaaHCKOr0 BOCIUTAHMS:

OCO3HaHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBONOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAaX W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHHI B
KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTH IIPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pCeIICHUN y‘-Ie6HbIX 1 ITO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHMS .

OCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTEUYECTBEHHOU
XHMMUH,;

YBaXEHUSI K IPOIIECCy TBOPUECTBA B OOJACTU TEOPUM MU IMPAKTUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHs TOTO, YTO JOCTHKEHUS HAYyKU €CTh pPe3ysbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMUBLIX 9KCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IIPAKTUKOB;

WHTEpECa M TI03HABATEIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOIIEM aHAJIM3e
nH(}OpPMALIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O ITOBEACHMA,

CIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3AHHBIC C XUMHUUYCCKUMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CBOE MOBCACHHUEC M IIOCTYIIKU CBOHUX TOBapI/IHIeﬁ C H03I/IIII/Iﬁ
HPAaBCTBCHHLIX W ITPABOBBIX HOPM U OCO3HAHUEC HOCJ’IGI{CTBI/If/'I OTUX IMOCTYIIKOB;

4) dpopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS IIEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOoIeHnsT MpaBmwil 0e30macHOTO OOpalieHusi C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
XKHU3HU U B TPYJIOBOH J€ATCIBHOCTH,

MOHMMAHUA 1EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOIO 0€30MacHOTo
MIOBEJICHUS B CUTyalUsAX, YTPOKAIOIINX 3I0POBbIO U )KM3HU JIOJEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YNMOTPEOJIEHUS aIKOTOJId,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘Ie6HO-I/ICCHeILOBaTeHBCKOﬁ ACATCIIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOH U IpYTUX BUJAX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKUX 3a/ad COLUaIbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YYCHHIO MPOQPECCHi Pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA MMPCIAMETHBIX 3HAaHWUH 110 XHUMUU,

YBaOXEHHUS K TPY]Ly, TIOJSIM TPYyia U pe3yibTaTaM TPYAOBOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAWBHUIYaTbHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynymieit mpodeccuu u peann3anui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEH O0ITIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH TIeJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTHYECKUX MPoOieM, BIUSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHuA HGOGXOIII/IMOCTI/I HNCITOJIB30BaHUA ,[[OCTI/I)KGHI/II\/JI XUMHU I PCIICHHUA BOIIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS NIEUCTBUM, MPUHOCIIIMX BpEI OKPY>KalolIeW MpUPOIHON Cpene,
YMEHHUSI IPOTHO3UPOBATh HEOJArONPUSATHBIE IKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHUS! aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAaKTHKH;

NOHMMaHHA CHEeUM(UKA XUMHH KaK HayKd, OCO3HaHHA €€ poilu B (OPMHPOBAHUHU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIieM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodsIeM COXpaHEHUS IPUPOJIHOIO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHM JJIi COBPEMEHHON LUBWIM3AaLUU: B €€
TYMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XKHON POJIM B CO3/IaHUM HOBOM 0a3zbl MaTepuaIbHOU
KyJbTYpPBI, PELUICHUH TI00ATBHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOIA,
HHEPreTHUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00ecre4eHny yCIOBHM yCIIEITHOTO TPpyAa U SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTHM METOJIOB IIO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHUS JJIs
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBAaHHbIE 3aKIIOUEHHS HA OCHOBE HAyUHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYalMSIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMYHbIX cdepax MpodeccuoHanbHON
JESATEIBHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MertarnpeMeTHbIe pPe3yibTaThl OCBOECHHUS Y4eOHOro IpenMeTra «XuUMHUs» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIe UIT (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUTUTHHAPHBIC
(MeXTIpeAMETHBIE) OOIICHAYyYHBIC TOHATHSI, OTPAXKAIOIINE IETOCTHOCTh HAYYHOH KapTHHBI MUpa
U crieur(uKy METO/I0B O3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTrus, SIBJICHUE, MpPOIEecC, CHCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsI, HCCIEA0BaHNE, HAOIIOICHNE, N3MEPEHHE, SKCIIEPUMEHT U JIPyTHE);

yHUBEpCaJlbHbIe ~ y4eOHble  AelCTBHsA  (TO3HABaTeNbHBIE,  KOMMYHHUKAaTHBHBEIE,
perynsaTHBHBIE), obecreunBaonie (opMUpoBaHHE (YHKIHMOHATIBHOH TIPaMOTHOCTH H
COLMAIbHOM KOMIIETEHIIMH 00yUaroIInXcs;



CIOCOOHOCTh ~ OOydaloIIMXCSl  KCIOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOU U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMU.

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMU 1€HCTBHAMM:

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmeTpbl W KPUTEPUU HX JIOCTHIKCHUS,
COOTHOCHUTD PE3YJbTAThI ACATEIHLHOCTH C MOCTABICHHBIMU 1EIISIMU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM TNMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble MPU3HAKKM TOHATHII M yCTAaHABIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBIICHUH;

BEIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(DUKAIIMY BEIIECTB U XUMHUYCCKHX PEAKIIHIA,

YCTaHABIMBATh IPUYMHHO-CIICCTBEHHBIE CBSA3H MEX1Yy U3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYXXKICHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMATPUBAEMBIX SIBICHUSIX, (POPMYIIMPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

MPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3YEMbIe B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMuueckass (opmyna, ypaBHEHHE XHMHUUYECKOW pEaKIHH — TPU PEIIeHUH YYEOHBIX
MO3HABATENIPHBIX W TMPAKTHUUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHbBIC MPEICTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MIPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUECKUX PEAKIIUi.

2) 6a3o0BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHil;

dopMynupoBaTh LE€IM M 33Ja4d  HMCCIEJAOBAHMS, HCIOJB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENNbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OopMyIUpOBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB UCCIICOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeIbCKOW M IPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBbIX METO/I0B [TO3HAHMUSL.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX WHOOpMaIuu (HaAyYHO-TIOMyJIsipHAs
aUTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TocoOus, pecypcel HHTEepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEIACTABICHUS, KPUTUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynrpoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI HpPU IOHCKE U O0TOOpe
uH(pOpMaIUK, HEOOXOAUMOM JIJISl BBIIOJTHEHUS YUeOHBIX 33/1a4 ONPEAeIEHHOTO TUTIA;

NpPUOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY MpeacTaBiIeHUsT HHPOPMAIUK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJIb30BaTh HAYYHBIM $I3bIK B KAuyeCTBE CpEACTBA MNpU paboTe ¢ XUMUYECKOH
UHpOpMANUEH: MPHUMEHATh MEXKIPEIMETHbIE ((U3NYEeCKUe M MaTeMaTHYeCKUE) 3HAKU H
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OBRi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMHU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMBbI B XOJIE€ THAJIOTA W/WIIA JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYJIHPOBATH CBOU MPEUIOKCHUS OTHOCUTEIILHO  BBITIOJHECHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTAIMEe pe3yJbTaTOB MO3HABATEIBHOW JEATEIIEHOCTH, MOTYYESHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHCHUH XHMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHUIO CBOWMCTB HW3yYaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa M (OPMYJIHPOBATH BBIBOJBI IO PE3yJibTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHMIA ITyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.

OBi1ajieHHe YHUBEPCAJIBHBIMHU Pery/isiTABHBIMU /1€iiCTBUAMM:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOI IMO3HABATEIBHYIO JIESATEIHLHOCTD,
ompenenss e€ eI W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUiaraéMblii aNrOpUTM JICHCTBUI TPU BBIIOJHEHUH YYEOHBIX M MCCIEIOBATENILCKHUX 3a/1ad,
BbIOMpaTh Hanbosee (PEKTUBHBINA CITOCOO MX PEIICHHsI ¢ YUYETOM IMOJyUYCHHUS] HOBBIX 3HAHHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JICATENLHOCTH Ha OCHOBE CcaMOaHaM3a |
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs) OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKON COCTaBIIONIEH eCTeCTBEHHO-
Hay4YHON KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBICHUH NpPUPOIBI, B (OPMHPOBAHUU
MBIIUIEHUSI W KYJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBLHOM T'PAaMOTHOCTH, HEOOXOTUMOM MaJis
pelieHusT TPaKTHUYECKUX 3a4ady M DKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKeJerT,
(GyHKIMOHANbHAS TPyNNa, paauKai, U30Mepus, U30Mepbl, TOMOJOTMUYECKHH psl, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPOA U a30TCOIAEPKALINE COCIUHEHUS,, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHMSI OpraHUYECKHX
BeuiectB A. M. DbymiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE MOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMYECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
Y TIPAaKTUYECKOM 1eATENBHOCTH YEI0BEKa,



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MIOHATHUS [IPU OIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
Y YpPaBHEHUH XMMHUYECKUX peaKLUii, N3rOTaBIMBAaTh MOJAEIU MOJIEKYJ] OPraHMUYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKHX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIIACCY/TpYyIe COeIUHEHUN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllue COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHus no cucremarndyeckoir Homenkiatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPTraHMYECKHUX BEIIECTB (ITUJICH, MPOIMMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIIOK03a, PyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OMNPEAENSATh BHJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
coeMHEHUX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEJICTABUTENIEH PAa3INYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(metan, 2TaH, STWIEH, MPOMIWIEH, aleTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeH3zo,
METaHOJ, dTaHOJ, YTHICHTINKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/, MypaBbHHAs U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IeJI003a, aMHUHOYKCYCHas KHCJIOTa), WJUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIY HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKH YTIJIEBOJAOPOAHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHocoObl MX MNepepabOTKM M NPAaKTUYECKOe NpUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJIHOTO U3 MCXOIHBIX BEIECTB UM MPOAYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCIONb3YEeMbIX B XHUMHUU MPH M3YYEHUM BEIIECTB U XUMHUYECKHX SBICHUN
(HabmofeHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBA3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBWJIA MOJB30BAHUS XUMHUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHNUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMOJHATE XUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyUYEHUE ATHIICHA U U3YUYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEAaKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB Mpu
HarpeBaHUM, [IBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHHKH 0€30MacHOCTH
npu oOpallleHUuH ¢ BEIIEeCTBaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISATh PE3YIbTaThl



XMMHYECKOTO SKCIEPUMEHTa B (hOpME 3allUCU YpPaBHEHHH COOTBETCTBYIOLIMX PEAKIHMHA U
(opMyIHpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJy4YaeMy0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMHM COOJIIOJaTh IMpaBMiIa SKOJIOIMYECKH Leeco00pa3Horo
NOBEJCHUA B OBITY M TPYJOBOH [EATEIBHOCTH B LEIAX COXPAHEHHS CBOErO 370POBbS M
OKpYXarollel MpUPOAHON cpenibl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS Ha >KUBBIE OPTaHU3MBbI
OINpe/ieNIEHHBIX OPraHUYeCKUX BeLIecTB, NMOHMMas cmbica mnokasarens [IJIK, moscHATh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOIO BO3JCHCTBUSA HAa OPraHU3M
4eJI0BEKa;

JUist 00y4YarolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHE IPUMEHATH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX O3HAHUS BEILECTB U XUMUYECKHX SIBICHUII;

JUIs  CHeNbIX W CIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (popmyoi.

11 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCKas XUMHS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM: O XHWMHYECKOW COCTaBISAIONICH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpaA, PO XWMHUU B TO3HAHWUU SIBICHUW MPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHus: TPaKTUYECKHX 3a/lad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEIILHOCTh, CTEINEHb
OKHUCJICHHS, XHMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOIMAINS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU MPU XUMUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKUE 3HAHUS,
JeXKale B OCHOBE IMOHMMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTosornuecKkrue CBEeICHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIh30BAHUH
BXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM IeATETHhHOCTH YEIOBEKa,

c(hOopMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME TMOHSATHS TPU OMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTABIICHUS
dbopMysT BEHIECTB W ypaBHCHUH XHMHYECKHUX PEaKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHMUYECKUX BemlecTB (yrapHblid ras,
YIJIEKUCHBIA Ta3, aMMUaK, raméHasi U3BECTh, HeTaméHas W3BECTb, MUTHhEBasi COJA, MUPUT U

ApyTHE);



c(OPMHPOBAHHOCTb YMEHUH ONPEAENATh BAICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIMYECKONW PEHIETKH KOHKPETHOIO
BEIleCTBA (aTOMHAs, MOJIEKYJISIpHasi, MOHHAas, METaJJIMuecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEILECTB
10 UX COCTaBY K ONpEeACNEHHOMY KJIACCY/TPYIINe COSTUHEHNH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTE YMEHHMHM pacKpblBaTh CMBbICI Hepuoaunyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3HUPYIOUIYIO, OOBSICHUTECIBHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 3ieMeHTOB /1. 1.
MeHeneeBa, HMCHOJNB3YS TOHITUS «S-, P-, O-DJICKTPOHHBIC OpPOHMTAIN», «IHEPrEeTUYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMYECKHUX 3JIEMEHTOB M MX
coelMHEHUH 1o nepuogam u rpynnam [lepuoaudeckoi cucreMbl XMMUUYECKUX 31eMeHToB JI. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHUCHIBATh) OOIIME XHMHUYECKHE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOJATBEPKIATh CYIIECTBOBAaHUE
TEHETHUYECKOM CBA3M MEXJIy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOLIbI YPaBHEHHMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3InYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolux BEMIECTB, TEIUIOBOMY AJ(h]eKxTy peaxiuu,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMU, YHaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKLUU pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHBbIE YPaBHEHUS peakldii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIa,;

c(OPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HAaBaTb ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBATh CYLIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3aNyYHbIX (DAKTOPOB; XapaKTep CMEIICHHsS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOLIECCH, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHMCIOTHI, aMMHAKa, a Takke cPOPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH BBIYMCICHHUSA C HCIOJIB30BAaHUEM IOHSTHUS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
peakMaxX, Macchl BellecTBa UM 00BbEMaA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B pEaKIMM BEIIECTB, TEIUIOBOro 3¢ dexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMMU 11O BBIIIOJITHCHUTIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHYECKUN SKCHEPUMEHT
(pasznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE Cpellbl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHHBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3INYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKIMh, PEeaKIMu HMOHHOTO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha
cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amau o temMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH O0OpAIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, MIPE/ICTABIISATH
pe3yabTaThl XMMHUYECKOTO OJKCIIEPHUMEHTa B (opMe 3amucH YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOopMyITUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XHMMHUYECKYIO0 HH(OpMalmio,
[OJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTEepHET u
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH JEATEIHHOCTH B IENSAX COXPAHEHUS CBOETO 3[0POBbA U
OKPY’KaOIIeH MPUPOIHON Cpelbl, 0OCO3HABATH OMACHOCTH BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
omnpeeNEHHBIX BEIIECTB, TOHUMAasi cMbica nokaszarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUist 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHHS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX MO3HAHUA BCUICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;

JUISL CIIENBIX M CJIa0OBUAAIIMX OOYydYarolUXCs: YMEHHE MCIOIb30BaTh pelbedHO-
TOUCYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anvucu XuMuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
Kosn4ecTBo yacoB
Ne n/m HaumeHnoBanue pa3jesoB M TeM NPOrpaMMbl Beero Konrpoasnoie  Tpaxtuuecie DJIeKTpPOHHBIE (I (POBBIE)
odpa3oBaTelbHbIE pecypChl
padoThI padoThI
Pazgen 1. TeopeTndeckne 0CHOBBI OPraHM4ecKOil XUMHH
11 oo cosmennti A, M. Byrrepons. 3 htpsiedsoo.rul
Hroro mo pazneny 3
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Htoro no pasneny 13
Pa3znea 3. Kuciopoacoaep:kamue opraHniecKkue coeJuHeHus!
3.1 Crouptel. DeHon 3 https://edsoo.ru/
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3.3 VYreBosl 3 1 https://edsoo.ru/
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Hroro mo pasaeny 3
Pasnen 5 BbicokoMoO1eKYJISIDHBIE COCUHEHUS
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Pasnea 1. TeopeTuyeckue 0CHOBbI XMMHMHU

11 Crtpoenue atoMoB. [lepuonnueckuii 3akoH u [leprogudeckas cucrema 3 https://edsoo.ru/
xuMmudeckux anemenToB J. . Menneneera

1.2 Crpoenue BeniecTBa. MHOrooOpasue BemecTs 4 https://edsoo.ru/
1.3 XUMHYECKHE PEaKIHn 6 1 1 https://edsoo.ru/

Hroro mo paznmery 13
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2.1 MeTasisl 6 1 https://edsoo.ru/
2.2 Hemeramnsl 9 1 1 https://edsoo.ru/
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Hroro mo paznmery 17
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3.1 XUMUS ¥ KU3HbD 4 ‘ ‘ https://edsoo.ru/

Uroro no pazneny 4
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n/n pecypchl
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Hble padoThI
padoThI
1 [IpeaMeT OpraHUYecKON XUMHH, €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAUCHHUE 1 https://edsoo.ru/
Teopus cTpoeHust opranuueckux coequHeHuit A. M. bytieposa, e€ ocHOBHbIE
2 p P P A yEIep 1 https://edsoo.ru/
TIOJIOXKEHHS
[pencrapnenue o KaaccubUKaMy OpraHnueckux Beriects. Homenkmarypa
3 pel Puran P P 1 https://edsoo.ru/
(cucteMaTnyecKas) ¥ TPHBUATBHBIC HA3BAHUS OPraHUYECKHUX BEIICCTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUIT PsiJ 1 https://edsoo.ru/
5 MeTaH 1 3TaH — MPOCTEHIIIKE MPEACTABUTEIH ATKAHOB 1 https://edsoo.ru/
6 AJTKEHBI: COCTaB M CTPOCHHE, CBOCTBA 1 https://edsoo.ru/
7 DTHiIeH U POITIIICH — MPOCTEHIIHE TPEACTABUTEH ATKCHOB 1 https://edsoo.ru/
8 Ipaktuueckas padora Ne 1. «IloyueHune 3THICHA U H3YUIEHHE €r0 CBOMCTBY 1 1 https://edsoo.ru/
Ankanuensl. byraguen-1,3 u metunOyranuen-1,3. [ToaydeHre CHHTETHYECKOTO
9 A yrad ’ 4 ’ Y 1 https://edsoo.ru/
Kay4yKa U Pe3HHBI
AJIKHHBI: COCTaB  OCOOEHHOCTH CTPOEHHMS, TOMOJIOTHUCCKHUH Psijl. ALICTHICH —
10 . i ’ P 1 https://edsoo.ru/
OpOCTEHIINil PECTABUTENb ATKHHOB
11 BhI4uciieHust 10 YPaBHEHHUIO XUMHUYECKOH peakinm 1 https://edsoo.ru/
12 ApeHsl: 6eH301T U TOTy0JI. TOKCHYHOCTH apEeHOB 1 https://edsoo.ru/
13 I'eHeTHyecKast CBS3b YIIIEBOAOPOIOB, IPUHAISKAIINX K PA3THYHBIM KJIaccam 1 https://edsoo.ru/
[pupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB: TIPHPOIHBIN r'a3 U MOMYTHBIC He(DTSIHBIC
14 PHDOR ¥ . HOPOR PHpOA Y ¢ 1 https://edsoo.ru/
ra3sl, HeQTh U MMPOAYKTHI €€ mepepaboTku
[pupoaHble HCTOYHUKH YIIICBOAOPOAOB: IIPUPOIHBIN a3 U MOMYTHbIC HEDTSIHBIC
15 PHPOA Y . HOP PP Y ¢ 1 https://edsoo.ru/
ra3sl, HeTh U MIPOAYKTHI €€ mepepadoTKu
16 KonTposnsHas paboTa 1o paszieny «YTIeBOI0POIB» 1 1 https://edsoo.ru/




17 [pemenbHBIC OJJHOATOMHBIC CIIMPTHI: METAHOJ M 3TaHOJI. BomopomHas cBs3b 1 https://edsoo.ru/

18 MHOT0aTOMHBIE CITHPTHI: STHIICHTIIMKOINE W TIHIEPHH 1 https://edsoo.ru/

19 DeHOI: CTPOCHUE MOJICKYITBI, HU3HUICCKHE M XUMHUUECKHE CBOICTBA, MPUMEHEHHE 1 https://edsoo.ru/

20 Aunperusl: GOopManbIeTH/ U aleTalbIeTHA. ALCTOH 1 https://edsoo.ru/

21 OIHOOCHOBHBIC TIpe/IeIbHBIC KAPOOHOBBIC KUCIOTHI: MypaBbUHAS M YKCYCHAsI 1 https://edsoo.ru/

22 Ipaktuueckas padota Ne 2. «CBoiicTBa pacTBOpa yKCYCHOH KHCIOTB) 1 https://edsoo.ru/
CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KAK IPEACTABUTENH BBICIINX KapPOOHOBBIX

23 P pelt P 1 https://edsoo.ru/
KHCJIOT

24 MBplia Kak COJH BBICIIUX KAPOOHOBBIX KHCJIOT, HX MOIOIIEe JeiicTBHE 1 https://edsoo.ru/
CrioxxHbIe 3(GUpHI KaK IPOU3BOJHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX

25 Pup P A P 7P 1 https://edsoo.ru/
3¢upoB

26 XKupsl: TuApOIH3, IPUMEHEHHE, OHOIOTHYECKAsI POJIb KUPOB 1 https://edsoo.ru/
YrueBoasl: cocTas, Knaccupukanus. Baxuelue npeacTaBuTelIn: TI0K03a,

27 A Puran Pext 1 https://edsoo.ru/
bpykro3a, caxaposa

28 KpaxmaJi u nemirono3a Kak mpupoHbIe TOTHUMEPbI 1 https://edsoo.ru/
KonrpospHas pabora mo pasngerny «Kucmopocoaepikammne opraHidecKie

29 P P pasaciy POACOACPHAHE Op 1 https://edsoo.ru/
COCTMHCHUSD»

30 AMUHBI: METHJIAMUH U aHUITAH 1 https://edsoo.ru/
AMUHOKHUCIIOTHI Kak aM(pOTEPHbIE OPraHMYECKUE COEIAUHEHUSI, UX OMOJIOTHYECKOE

31 Porep P 1 https://edsoo.ru/
3Havenune. [lenTuapt

32 Besku kak MPUPOHBIE BHICOKOMOJICKYJISIPHBIE COSIMHEHHUS 1 https://edsoo.ru/

33 OCHOBHbIE TIOHSATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI 1 https://edsoo.ru/
OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYISIPHBIX coefHeHuid. [ImacTMaccsl,

34 A YIp A 1 https://edsoo.ru/
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

N KoauuecTBo yacoB DJIeKTPOHHbBIE
o
Tema ypoka IpakTn- nudposbie
n/n Bcero KonTpoas-
YyecKue o0pa3oBaTeJibHbIE
HbIe PadOThI
padoThI pecypchl
1 XUMHUYECKHUI 37IEMEHT. ATOM. DIEKTPOHHASA KOHOHUTYPAIHI aTOMOB 1 https://edsoo.ru/
[epuoanueckuii 3akoH u [leproanyeckas cucTeMa XUMUYECKUX 3JeMeHTOB /[,
2 P P . . A 1 https://edsoo.ru/
U. Menzeneesa, UX CBI3b C COBPEMEHHOH TEOpUEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX JIEMEHTOB M X COSANHECHUH
3 [0 TPYIIaM U MepuoiaM. 3HaYeHHE ePHOIUYECKOTr0 3aKOHA i CHCTEMBI 1 https://edsoo.ru/
XumMudeckux aeMeHToB [[.1. MeHaeneesa B pa3BUTUU HAYKH
Crpoenue BemecTBa. XMMHUUECKask CBsI3b, €€ BU/IBI; MEXaHN3MBI 00pa30BaHMs
4 P N P 1 https://edsoo.ru/
KOBAJICHTHOM CBsI3H. BomoponHas cBs3b
BanentHocts. DnekTpoorpuuarensHocTh. CTeneHs okucienus. Bemecrsa
5 POOTp 1 https://edsoo.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS
[onsTHE O MUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJUIOMJHbIE PACTBOPHI.
6 P P P 1 https://edsoo.ru/
MaccoBast 10715 BEIIECTBa B pacTBOpPE
Kiaccudukanms 1 HOMEHKIaTypa HEOpPraHUUECKUX COeAMHEeHui. [ eHeTyeckas
7 ¢ P P 1 https://edsoo.ru/
CBSI3b HEOPTraHWYECKUX BELIECTB, PA3JIMYHBIX KJIACCOB
Krnaccudukarnus XuMIIecKUX peakiiiii B HEOPraHMIECKOW ¥ OpraHnIeCKOH
8 XUMHH. 3aKOH COXPAHEHHS MaCChl BEIIECTB; 3aKOH COXPAHEHHUS U TPEBPAICHUSI 1 https://edsoo.ru/
SHEPTHHU NPH XUMHUYECKHUX PEAKIHSX
9 Ckopoctb peaknun. OO6paTiMbie peakiui. XUMHYECKOE PAaBHOBECHE 1 https://edsoo.ru/
[paxTryeckas padora Ne 1. « Bnustare pa3iamdHbIX (JaKTOPOB HA CKOPOCTh
10 P . P P ¢ P P 1 1 https://edsoo.ru/
XMMHYECKON peaKIuim»
DJeKTpoIUTHYECKast Auccormalys. [1ousaTre 0 BogopoaHoM mnokasarene (pH)
11 pactBopa. Peaknuu nouHOTo 0OMeHa. ['MaApOIU3 OpraHMIecKux U 1 https://edsoo.ru/
HEOpraHMYEeCKHX BEIECTB
OKHCIMTENTFHO-BOCCTAHOBUTEINIBHBIE peakiyu. [TonsTre 06 anexrponnze
12 . p i 1 https://edsoo.ru/
pacIuiaBoB M PacTBOPOB coJiel
13 KonTposnsHas pabota mo pasaeny « TeopeTHaecKre OCHOBBI XHMHUM) 1 1 https://edsoo.ru/
14 Merasibl, Ux mooxenue B [leproquaeckoil cucTeMe XUMHYECKUX 3JIEMEHTOB 1 https://edsoo.ru/




. U. MenneneeBa 1 0COOCHHOCTH cTpoeHHs aToMoB. O0mue prusmaeckue
CBOMCTBa METAIOB

15 CriaBel METAIOB. DIEKTPOXHUMHUUCCKUH Psi/l HAPSDKSHUH METAIIOB 1 https://edsoo.ru/
XuMHUECKHE CBOMCTBA BAXKHEHUIIIMX METAJUIOB (HATPUH, KaJIui, KalbIIUi

16 . - N (natpui, ? ’ 1 https://edsoo.ru/
MarHui, aTIOMUHUI) U UX COCTUHCHUI

17 XMMHYECKHE CBOMCTBA XpOMa, MEIH U UX COCIMHEHHIH 1 https://edsoo.ru/

18 XHUMHAYECKHE CBOMCTBA IUHKA, XKeJle3a U MX COEIUHEHUI 1 https://edsoo.ru/
IIpaxTnueckas padora Ne 2. "Pemenne skCriepuMeHTAIBHBIX 3a/1a4 10 TEME

19 P " P P 1 https://edsoo.ru/
«MeTaiibny
Hemeranmsl, ux nonoxxenue B Ilepunoanueckoil cuCTeMe XUMHUUECKUX AJIEMEHTOB

20 ’ P 1 https://edsoo.ru/
J. U. MenneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB
®du3nuecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHS HEMETAIIOB (Ha IPUMEPE

21 P (12 nprmep 1 https://edsoo.ru/
KHCJIOPO/Ia, cepbl, pocdopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA raJIONCHOB, CEPhI M UX COCIHHEHUIT 1 https://edsoo.ru/

23 XUMHUYEeCKHE CBOWCTBA a30Ta, pocodpa U UX COCAUHCHUIT 1 https://edsoo.ru/

24 XUMHUYECKHE CBOMCTBA YIIIepo/a, KPEMHHUS U UX COCTHHCHHUI 1 https://edsoo.ru/

25 [puMeHeHre BaKHEHIITNX HEMETAIUIOB U UX COCANHEHHI 1 https://edsoo.ru/
O00011IeHe U CUCTEMATH3aLKs 3HaHu 1o TeMe «HemeTamiely. Beraucnenus mo

26 N . 1 https://edsoo.ru/
YpaBHCHHUSIM XMUMHUYECKUX PEAKIIUN ¥ TSPMOXUMHUYCCKHE PACUETHI
IIpakTuueckas padora Ne 3. «PelieHne sKkCieprMMEHTANIBHBIX 3a/1a4 110 TEME

27 i P K P P 1 https://edsoo.ru/

Hewmeramner"y»

28 KonTponsHas pabota mo Temam «MeTtamisn u «HemeTanbn 1 https://edsoo.ru/
Heopranuueckre u opraHnyecKie KUCI0Tel. Heoprannueckue u opraHudecKme

29 P P P P 1 https://edsoo.ru/
OCHOBaAHUS
AMmboTepHBIe HEOPraHUYECKHE U OPraHUYECKUE COeMHEHNs. I eHeTHuecKas

30 Porep P P 1 https://edsoo.ru/
CBSI3b HCOPTaHMYECKUX M OPraHUYECKUX BEIIECTB
Poib xumuu B 00eCieueHHH 3KOJIOTHYECKOM, SHEPreTUUECKOM U UILEBOI

31 > SHep 1 https://edsoo.ru/
0e30MaCHOCTH, Pa3BUTUH MEIUIIUHBI
TIpencrasienus 06 OOIMX HAYYHBIX IPUHIMAIAX IPOMBIIUIEHHOTO ITOJYYEHHS

32 p . Y p P Y 1 https://edsoo.ru/
BOKHEMIIIMX BEIIECTB

33 YenoBek B MHpE BEIIECTB M MaTepHAIOB 1 https://edsoo.ru/




34 Xumust 1 37I0pOBbE YEIOBEKa

https://edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 10 xnacc/ I'abpuensa O.C., OOmecTBO ¢ OrpaHHYEHHONM OTBETCTBEHHOCTHIO «J[PODAY;
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHue

* Xumus, 11 kmace/ T'abpuensia O.C., O01IecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenne»

KOHTpOJI])HO-I/IBMepI/ITeJILHl)Ie MaTEpHaJbl

Al. OOmas popmyia yrieBoa0B YCIOBHO MPUHSTA:
1) CaH2n+20 3) ChH2mO2m
2) CnH2nOm 4) Cn(H20)m
A2. K mMmoHOcaxapuaaMm OTHOCUTCS KaxJ10€ U3 JABYX BEILECTB:
1)dbpykTo3a 1 nemmono3a  3)kpaxmal u caxaposa
2)raroKo3a U caxaposa 4)rnroko3a U GpyKTo3a
A3.  AnbJIeruociupTOM SIBIISETCS:
I)rmroko3a  2) ppykrosa 3) caxapo3za 4) kpaxman
A4. 30MepoMm IiIOKO3bI SBISIETCA:
1) caxapo3za 3) nakTo3a
2) dpykTo3a 4) kpaxmai
AS. T'nroko3a He pearupyer c:
1) Cu(OH)2 2) NaOH 3)H2 4) HCN
A6. Ilpu KaTaaTUTHUYECKOM BOCCTAHOBJICHUH TIFOKO3BI OTY4YaeTCs:
1)kcunuT 3)MaHHO3a
2)copour 4)uennobuosa
A7.  Tlpu oxucCIE€HUH TJIFOKO3bl aMMUAYHBIM pacTBOpPOM okcuaa cepedpa (I) obpasyrores:

1) cosb TIIFOKOHOBOW KUCIIOTHI U METAJTMIECKOE cepedpo
2) IIIIOKOHOBAs KUCIIO0Ta U BOJIa
3) atanon u okcux cepedpa (I)
4) copOUT U MeTaITU4YecKoe cepedpo
A8. Kakme BemectBa 00pa3yloTcsi B OpraHu3sMe B pe3yJbTaTe MOJHOIO OKUCIIECHUS
TJIIOKO3BI?
1)CO2, H20, NH3 3) CO, H20
2) CO, H20, NH3 4) CO2, H20
A9. BoaHble pacTBOpBI caxapo3bl U IIIIOKO3bl MOXHO PACIO3HATH C TOMOIIBIO:
1)akTUBHOTO MeTasIa
2)3TUII0BOTO CIMpTa
3)ruapokcuaa Kanus
4)amMmMuavHOTO pacTBopa okcua cepedpa (I)
A10. Kpaxman He pearupyer c:
1) H20 2) HNOs3 3)Hz 4) I,
All. Ta3000pa3HbIi MPOAYKT CIIUPTOBOTO OPOKEHUS TIIFOKO3HI:



1) CHs 2) CO2 3) O2 4) CO

A12. TlosiBleHWE CHHETO OKpAIIMBAHWS MPHU JOOABICHUU K UCCICAYEMOMY BEIIECTBY Homa
SBJIAETCS IPU3HAKOM KAaue€CTBEHHOM peakluu Ha:
l)uemmtono3y  3)riaroKo3y
2)Kpaxmai 4)dpykTo3y

A13. Bepnbl 1 cienyromme yTBEpKACHU O CBOMCTBAX TJIFOKO3bI?
A. PacTBOp IIIIOKO3bI IPOBOJUT HJIECKTPUIECKUM TOK.
b. lns rintoko3sl XapakTepHa peakuus OpoKeHHUs..
1) BepHO TONIBKO A 3) BepHBI 00a yTBEPKICHUS
2) BepHO TOJIBKO b 4) o0a yTBepk/1€HUS HEBEPHBI

Al4. B cxeme npeBpaiieHuit

CsH1206 — > X—— C2Hs0C2Hs
BEILIECTBOM «X» SIBIISICTCSI:
1) C2HsOH 3)CH3COOH
2) C2HsCOOH  4)CeH11:0OH

Al5. B opranuszMe yeigoBeka IH0Ko3a:
1)siBnIsieTCS KaTalIn3aTopoM
2)BBITOTHSET 3aMACAIONIYI0 (PYHKIIHIO
3)ydactByeT B mpoiiecce (POTOCHHTE3a
4)sBrsieTCs UCTOYHUKOM SHEPTUU

Yactp 2
B1.YcraHoBuTE COOTBETCTBHE MEXIY MOJEKYISIPHOU (POpMyIoii BelecTBa U KIacCOM, K
KOTOPOMY OHO MPUHAJIEKUT.

dopmyiia BelecTBa Krace

A)CeH1206 1)mpocTeie 3¢GuphI

B)CsHs5C2Hs 2)CIOKHBIE DPUPEI

B)CsHsCH>OH 3)yriieBoibt

[N CeHsCOOCH3 4)yTIeBo0pOIbI
5)cnupThl
6)aJibIeT U 1Bl

B2.I'mtok03a B3auMOJIEHCTBYET C:
1)xapOoHATOM KaJbIUs
2)runpokcuaom meau (11)
3)Bos1I0pOIOM
4)cynbdaTtoM HATpUS
5)amMuavHBIM pacTBOpoM okcuaa cepedpa (1)
6)BO10#1
B3. Jlns kpaxMaia ¥ HeJUTI0N03bI BEPHBI CIIEIYIOIINE YTBEPKICHHUS:
lumerot oduryto hopmyiy (CeHi100s)n
2)UMEIOT OIMHAKOBYIO CTENEHb MOIMMEPU3ALIUU
3)ABISAIOTCA PUPOAHBIMH MOJIMMEPAMU
4)BCTYMAIOT B PEAKIIUIO «CEPEOPSHOTO 3epKaiay



5)He noJBeprarTcs ruapoIu3y
6)COCTOSIT U3 OCTATKOB MOJIEKYJI INIFOKO3bI
B4.U rimoko3a, U 1eJuI0103a pearupyroT c:
1) Bogopogom
2) cynbdarom meau (11)
3)yKCyCHO#M KUCITOTOU
4) rugpokcugom skenesa (1)
5)a30THOM KHCIIOTOM

6)KHCIOPOJIOM
BS. Cmemanu 100 r 10% -ro u 200 t 5% -ro pactBopa riIrOKO3bl. MaccoBasi 0Jis TJIFOKO3bI B
MIOJIy4YEHHOM PAacTBOPE %.(3anuimuTe Yuciao ¢ TOUYHOCTHIO JI0 COTHIX.)

OTBeThI

Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 |AIO
4 4 1 2 2 2 114 4 3

All |A12 |A13 |A14|A15| Bl | B2 | B3 | B4 | BS
2 2 2 1 4 13452 |235|136 |356 6,67

KonTtpouabHnas padora no teme: «Kuciaopoacoaep:kamue opraHu4ecKue coeJHHeHH s

Bapmuanrt 1

Yactp A. TecToBble 3a1aHus ¢ BEBIOOPOM OTBETa

1. (2 6anna) OGmas popmysia npeaebHbIX 0JIHOATOMHBIX CIIUPTOB:

A) ROH; B)RCOOR’; B) RCOOH; TI') Cn(H20)m.
2. (2 6amna) Ha3Banne ¢pyHKumoHampHOU rpynmsl - O

-C
OH

A) xapbonmnbHas; b) runpokcunbhas; B) kapbokcunpHas; ') HuTporpymma.
3. (2 6amra) dopmyia dTaHAIIA:

A) O b) O B) O I
H-C ; CHs-C CHs-C CH3-CH>-OH
OH OH H
4. (2 6amra) U3omep Oytanomna-1:
A) OyTaHOBas KHUCIOTAa, B) nusTHnoselit a¢up;
b) 6yranains; I') 2-meTunbyranon-1.

5. (2 6amna) [Ipenplrynum roMosIOroM BeIiecTBa, (hopMyia KOTOpOro
CH3:CH2COOH, sBnsercs:
A) HCOOH; B) CH3CH2CH2COOH;
b) CH3COOH; I') CH3CH2CH2CH2COOH.
6. (2 6amna) ®opmyna BeniecTBa X B LIEMIOYKE MPEBPALICHUN
CH3COOC2Hs5 — X — CoHy4
A)CO2; B)H20; B)C:HsOH; TI') CH:COOH.



7. (2 6amna) ®opmyna BEmEeCTBa, BCTYMAIOMIETO B PEAKIIMIO C STAHOJIOM:
A)Na; B)HNOs; B)KOH; TI') Bra(Boamsiii p-p).
8. (2 6amna) PeakTus ains pacrno3HaBanus (EHOJIOB:

A) Oxkcwup xenesa(lll); B) Xiopun xenesa (I1);
b) Xnopun natpus; I') Xmopun xenesa (11).
9. (2 6amma) CnoxxHbIi 2UP MOKHO TOJIYIUTh PEAKITUECH:
A) ranoreHMpoBaHus; B) runponusa;
b) ruapupoBanus; I') aTepudukarmm.
10. (2 6amna) XKup, obecriBeUnBaOIMNNA PaCTBOP OPOMHOM BOJIBI:
A) GapaHwui, B) ropsxuii;
b) pei6wmii; I') cBuHOI.

Yactp b. 3amanust co cBOOOIHBIM OTBETOM
11. (9 6annoB) Hanumure ypaBHEHUs peaklMii, MPU MOMOIIU KOTOPBIX MOYXHO OCYIIECTBUTH
CIEAYIOLIME MPEBPALICHUSA. Y KAXKUTE TUIbI XUMHUUYECKUX PEAKIIUI:

[Iponan — xyopnponad — NPONUIIOBBIM CIMPT —> MPONAHAIIb

l !
IIponen [IPOIIMOHOBAsI KUCIIOTA
!

MeTuiioBbIi 3¢up NPONMOHOBOW KUCIOTHI

12. (6 6amoB) K 2,2r HEKOTOPOTO MPENENEHOTO ANbAeTHAA MPUIHIN W30BITOK aMMHAYHOTO
pacTtBopa okcuga cepebpa. IIpu s3ToM obOpazoBasics ocamok maccoit 10,8r. Ompenenute
(opMyiIy UCXOJHOTO aJIbJETU/Aa U HA30BUTE €T0.

Bapuanr 2

Yacte A. TecToBbI€ 3a71aHNS C BBIOOPOM OTBETA
1. (2 6anna) CioxxHBIM 3QUPOM SBISETCS BEIIECTBO, (POpMysa KOTOPOTo:
A) CH3COOH; B) CH3-O-CHjg;
O
b) C2HsOH; I') CHs-C
O-C2Hs
2. (2 6amra) OyHKIMOHATBHAS TPYTIIIA, BXOASAIIAS B COCTAB aJIbJACTH/IOB!
O O
A)-OH; B)-C ; B) C=0; I)-C
H O-
3. (2 6amra) ®opmyia MPOIMTAHOBOM KHCIIOTHI:
A) CH3—CH>—CH>—OH; B) CH3—CH>—O—CHz;
b) CH3—CH2>-COOH; I') CH3—CH2—-CHO.
. (2 6anna) M3omepom BemecTBa, Gopmyna KOTOPOTo
CH3-CH-COOH

SN

SIBJISICTCSL:
CHs
A) CH3—CH>—CH>—CH2>—OH; B) CH3—CH2>—CH2>—CHO;
b) CH3—CH>—CH>—COOH; I') CH3—-CH—CH>—COOH

CH3s
5. (2 6amna) CnupT, OCTaTOK KOTOPOTO BXOIMT B COCTAB KHPOB:



10.

A) rmuuepun; b)atanon; B) stunenrnukons; ') meranod.

(2 6anna) B nenouke npespamennii C;HsOH — X — CH3COOH BemectBom X
SIBJISICTCSL:

A)ostananp;, b)oatanon;  B)oatunen; I')oran.

(2 6amma) YKCyCHBIN allbJIeTH]l B3aUMOJCHCTBYET C BEIECTBOM, (hOpMYJIa KOTOPOTO:

A) CuO; B)Ag0 (am.p-p); B)CH:OH; TI') NaOH.

(2 6amna) PeakTuB 1y1st pacrio3HaBaHKSI MHOTOATOMHBIX CITUPTOB:
A) pactBop KMnOy; B) Cu(OH)2;

b) ammuaunstii pactsop Ag20; I') pactBop FeCls.

(2 6anna) Ipouecc npeBpanieHus KUAKAX Macell B TBEPIbIC )KUPHI:

A) ruaponus; B) runpuposanue;

b) runparanus; I') runporanorenupoBaHue.

(2 6anna) @opMyIibl BEIIECTB, BCTYMAIOIINUX B PEAKIIMIO C METANTMYECKUM HATPUEM:
A) C2HsOH u CoHe; B) C2HsOH u CH30H;

b) C2Hs u CoHs; I') CH30H u CoHg;

Yacrb b. 3aganus co cBOOOAHBIM OTBETOM
11. (9 6annoB) Hanuimure ypaBHEHUs peaklMii, MPU MOMOIIU KOTOPBIX MOXHO OCYIIECTBUTH

CHEAYIOLIME MPEBPALLICHUA. Y KaKUTE TUIbl XUMHUYECKUX PEAKIUI:

KapOun xanpiiust — aneTusieH — YKCYCHBIN alIbIeTH ] — 3TaHOJI — ATHIEH —

— XJIOp3TaH — OyTaH

12.

(6 OGamnoB) IlpenenbHbIi OXHOATOMHBIM cnupT Maccol 15T mpopearuposan

C

MeTaJUTMYeCKUM HaTpueM. [1pu 3ToM BBIIETHIICS BOAOPOI, 00bEM KOTOPOTO (H.Y.) COCTaBIII

2,811. Onpenenure GopMyIy CiupTa U Ha30BUTE €r0.

Bapuant 3

Yactb A. TecToBble 3a71aHus ¢ BHIOOPOM OTBETa

1.

2. (2 6amra) Monekyiel KapOOHOBBIX KHCIIOT COJIEPKAT QYyHKITMOHATBHYIO TpyIy, hopmyia

3.

SN

(621

6.

(2 6anna) AnbaeTHIOM SIBIISIETCS:
A) meranon; b) mpomananp; B) mpomanon; I') sTmmanerar.

KOTOpOM:

O O o
A)-C ; b) —OH; B)-C ; IN-C

H OH O-

(2 6anna) Ha3zeanue Benectsa, popmyna kotoporo: CHz—CH—-CHs |

OH
A) mporranoH; b) mpomnanans; B) npomanon-1; ') mpomanon-2.
(2 6amna) M3omepamu SIBISIOTCS:
A) cTeaprHOBas U OJIEMHOBAsI KUCJIOTHI; B) MeTaHoI 1 MeTaHalb;
b) sTanon u metaHox; ') aTaHON M AMMETUIIOBBIN YPup
(2 6anna) 'omosorom 3TaHoa SABJISETCS BENIECTBO, (hOpMYyJia KOTOPOTO:
A) HCHO; b) CHsCHO;  B) CH3OH; I') C17H3sCOOH.
(2 6anna) B nenouke npeBpamieHui Ccuo, t

CoHs —» CoHsOH ——— X

BEIIECTBOM X SBIISICTCS:



A) 3THIIEH; b) sTanans; B) oran; I') sTanon.
7. (2 6anna) YKCYCHO-3THJIOBBIM 3(UpP BCTYIAET B PEAKITHIO:
A) runponusa; b) ruppupoBanus; B) germpparamum; ') stepudukanum.
8. deHous HE B3aMMOJECHUCTBYET C BEIIECTBOM, (hOpMyiia KOTOPOTO:

A) COz; Bb) Na; B) Brz; I') NaOH
9. (26amma) VYdenslid, pa3pabOTaBIIMK TPOMBIIUICHHBIH CIOCOO0 TIOJYyYEeHHsS] YKCYCHOTO
allbJIeTH/1a:

A) A. Bropi; b) M. Kyuepos; B) H. 3unun; I') C. Jlebenes.

10. (2 6anna) BeniectBo, KOTOPOE HEB3s MOIYUHUTh IyTEM MEPepabOTKH KHUPOB:
A) runepuH; B) creapunoBas kuciora;
b) riroko3a; I') MbLIO

Yactp b. 3amanust co cBOOOIHBIM OTBETOM
11. (9 6annoB) Hanumure ypaBHEHUs peaklMii, MPU MOMOIIU KOTOPBIX MOYXHO OCYIIECTBUTH
CIEAYIOLIME MPEBPALICHUSA. Y KAXKUTE TUIbI XUMHUUYECKUX PEAKIIUI:

OtaH — xJiopaTaH — OytaH — OyTeH — OyTaHon — OyTaHajab — OyTaHoBas (MaciisiHas) KUCIOTa
12. (6 6amioB) Ha mewTpanuzanuio 18,5 npenenbHON 0JHOOCHOBHOW KHUCIOTHI TOTPEOOBAIICS

pactBop, coxepxkammii 10r ruapokcuaa Harpus. OnpenenuTe MOJEKYJISpHYI (Gopmyiry
KHUCJIOTHI M HA30BUTE €€.



