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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DenepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMbl, H OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTHA
BocruTanust B Poccuiickoit @®expepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OydeHHsI, BOCIIUTAHUS U Pa3BUTHS OOYJArOIIUXCSl CPEACTBaMHU Y4€OHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BHIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeabHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEHU(PHUKH HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUsS KaK HayKa CO3HMJaTesbHas, KaKk Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B coorBercTBMM ¢ OOUIMMM LENSIMH M NPUHIMIIAMH CpeAHEro oouiero obpa3oBaHus
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJICPIKAHUST KO TOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUH XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Mmarepuana ¥ OOyCJOBIIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHHUU BEIICCTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MIPEACTABICHUS O XUMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCcs MPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, MOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3a4ad. B menom coxaepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb MPUPOIHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHHE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUN, WMEIOLINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npenoaaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO 00IEro 0Opa3oBaHMs, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcs (opMUpOBAaHME OCHOB XHMHUYECKOH HayKHm Kak OOJacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIpENICJICHUIO TIeJICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE OTIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUH O HAYYHBIX METOAAX IO3HAHUS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO DJKCIEPUMEHTa, COOJI0IEHHEeM TIPaBWJI OE30TacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CeromHs B TNPENOJaBaHUW XUMHH B OOJbIIeH
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIONIET0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITENFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWUU XUMHH, a TAKKe IJIS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOexJAEHHOCTH B TIyMaHUCTHUYECKOW HaIlpaBJIEHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHsSI HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHS K TPHUPOJE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeaIMETHON o0acTn «EcTecTBEHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
ob1rero oopazoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 vaca
(1 gac B Henemto), B 11 knacce — 34 yaca (1 gac B Hezeno).

COILEP KXAHUE OBYUYEHUA
10 KJTIACC

OPTAHNYECKASA XUMMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHU

[Ipeamer opraHnyeckoi XMMHUU: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAUYECHHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHHs opraHndeckux coequuennii A. M. bytneposa,
e€ OocHOBHBIE MoyokeHUs. CTpyKTypHble (OPMYIIBI OpPraHMYECKUX BellecTB. ['omosorus,
n3oMepus. XUMHYECKasi CBA3b B OPraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kinaccudukanuu  OpraHMdeckux  BemlecTB.  HomeHkiartypa
OpraHMYECKUX COEOUHEHHH (cucreMaTuyeckas) M TpHUBHAJIbHbIE Ha3BaHUS Ba)KHEHIIMX
MPEACTABUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCHepUMEHTAIbHbIE METOAbl U3YYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3liaMu OpraHuYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJICIHPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HaOIIOJIeHWEe U OMNHCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHUe, OOYTIIMBAaHUE U TOPEHHE).

YraeBoaopoanl

AJKaHbBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH pAn. MeTaH M 3TaH — mpocTeilne
MPEJICTABUTENIM AaJIKaHOB: (pU3MUecCKHe M XUMHYECKHE CBOWCTBA (peakiuu 3aMelIeHUs U
TOPEHUs1), HaXOXK/JICHHUE B IPUPOJIE, TOJIydYeHUE U IPUMEHEHUE.

AJNKeHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAfl. DTWIEH U MPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMUS,
rajJloreHUpPOBAHUS, THAPATALIUH, OKHCICHHS U TIOJIMMEpU3allu1), MOTyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetmnOyraauen-1,3: ctpoeHue, BaxKHEHIIMEe XUMHUYECKUE
CBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U PE3HHBI.



ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKMM psax. AUETHWIEH —
MPOCTEHIINIA MPEACTAaBUTENh AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy ruipupoBaHus, rajloreHUpOBaHUs, IUApaTallui, TOPEHMS), IOJIyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XUMHYECKHME CBOWCTBAa (peakuuu
rajJloreHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE U NpUMEHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuuecKue c8oUCMea (peakyuu 2a102eHUPOSAHUS U HUMPOBAHUS), NOJYYeHUue U
npumenenue. TOKCHMYHOCTb apeHOB. l'eHeTHueckas CBA3b MEXKIY  YIVIEBOJOPOAAMH,
MPUHAUIEKAUTUMU K Pa3JIMYHbIM KJIaccaM.

[TpupoHBIE UCTOYHHUKH YTIEBOJIOPOJOB. [IpuponHBINA ra3 U MONMyTHBIE HEPTSIHBIE Ta3bl.
Hedptp u e€ mnpoucxoxnaenue. CrocoObl mepepaboTki HEe(TH: TEpEeroHKa, KPEKUHT
(TepMuYecKHil, KaTadTUTHUECKUi), muposu3. [IpoaykTel nepepaboTku He(YTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroJib U MPOAYKTHI €ro NepepadboTKH.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu IIacTMacc, KaydyKoB U pe3uHsl, kojulekuuu «Hedte» n «Yrons», MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJIOB M TajOr€HONPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKON pabOThI:
IIOJIy4EHHUE STUJICHA U U3YYECHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, oObEMa, KOJIUYEeCTBa

WCXOJHOTO BEIIeCTBA WM TPOJYKTa pEakIMh IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJTHOTO M3 MCXOJIHBIX BEIISCTB WII TPOAYKTOB PEAKIIHH).

Kuciopoacoaep:kauye opranuueckue coeIuHeHusI

[IpenenpHBIE OMHOATOMHBIC CHUPTHL. METAHON W ATAHON: CTPOCHHE, (U3IUYECKUE U
XAMUYECKHE CBOWCTBA (PEaKIMW C aKTUBHBIMH METalIlaMH, TaJOT€HOBOJOPOAAMH, TOPEHUE),
npuMeHeHne. BoopoaHbIe CBSI3M MEXKIy MOJIEKYJIaMH CITUPTOB. JlelicTBHEe MeTaHOIa U 3TaHOJIa
Ha OpraH3M YeJIOBEKa.

MHOroaToMHBIE CHHPTHL. OTHICHIJIIMKOIb W TIUICPUH: CTpoeHHe, (u3ndeckue u
XAMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIECIOYHBIMU METAJJIAMH, Ka4eCTBEHHAs PEaKIHsl Ha
MHOTOAaTOMHBIC CHUpTHI). [leiicTBue Ha opraHM3M 4YenoBeka. [IpuMeHeHHWe TIWIEpUHA U
ATHIICHTJTUKOJISL.

@deHoI: CTPOCHHE MOJICKYNIbI, (U3UYECKHE W XUMHUYECKHUE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHoua.

Anpnerunbl M Kemouwvl. DopManbAeTH], aleTalbJACTHI: CTPOCHUE, (QHU3HUYECKHE U
XAUMUYECKAE CBOMCTBAa (PEaKlMU OKHCICHHS W BOCCTAHOBJICHHS, KayeCTBEHHBIC DPEaKIIUH),
MOJIyYCHUE U IPUMCHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTHL. MypaBbHHAS U YKCYCHAsl KUCIOTHI:
CTpOCHHUE, PU3UYECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PeaKIus
sTepuduKanum), MoJiydeHHe U mnpuMeHeHue. (CTeapuHOBas M OJCHMHOBas KHUCIOTHI Kak
MPEJCTABUTENIN BBICIIUX KApOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
WX MOIOIIee IeHCTBUE.

CrnosxHble 2pUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xupoB. bruonorudeckas poiib KHPOB.

YrneBospl: cocTaB, KiacCU(pHUKaIUs YIIeBOI0B (MOHO-, TU- U MoIHcaxapubl). I moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBOlicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne aMMUAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bl), HAXO0XIACHHE B MPHUPOJIE,
MpUMeHeHne, ouonornueckas poiib. otocuuTe3. pykTo3a Kak U30Mep TIIFOKO3BL.



Kpaxman u nemonosa kak npupoasbsie nojaumepbl. CTpoeHHne Kpaxmaia U LEJUII0I03bI.
duznyeckue U XMMUYECKHUE CBOMCTBA Kpaxmaiia (THIpOJIn3, KaUeCTBEHHAs! PEAKLIMSI C HO0M).

OKCIlepUMEHTAJIbBHBIE METOJbl W3YYEHHs BEIIECTB M MX NPEBpALICHUI: MPOBEACHUE,
HaOroIeHNe W ONHMCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakuuu OJHOATOMHBIX CHHUPTOB (OkuciaeHHe 3TaHosa okcuaom wmenu(ll)), mMHOroaromHsbIx
cnupToB (B3ammojeicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucnenue
aMMMa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3aumoneiicTBue
Kpaxmaja C HOJOM), MPOBEIACHUE TMPAKTHUYECKON pPaOOThI: CBOWCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnble 3amaum.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0OBbEMa, KOJMYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa peakUuu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOIYKTOB PEAKIINH).

A3zoTcozeprKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKUCIOTEI Kak aM(OTEepHblE OpraHuyeckue coenuHeHus. Pusznyeckue u
XMMHUYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuMmepe TIiMLKHA). buonornueckoe 3HaueHue
aMUHOKHCIOT. [lenTumpl.

benku kak npupojHble BBICOKOMOJIEKYJSIpHBbIE coenuHeHus. llepBuuHasi, BTOpU4YHas U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEIKOB: TUAPOJIN3, ACHATypalus,
KauyeCTBEHHbIE PEAKIINH HA OEIKU.

DKclepUMEHTAIbHBIE METOJIbI M3YYEHUS BEIIECTB M UX MpeBpalleHHil: HaOmtoJaeHue U
ONHCaHHE JAEMOHCTPALMOHHBIX OIIBITOB: JEHATypalus OENKOB IpU HarpeBaHWHU, LBETHBIE
peakiuu O6eIKOB.

BbicokoMoeKkyIsIpHBbIE COCAMHEHH

OCHOBHBIE MOHATHSA XUMHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpPU3ALUK, CpEelHAs MoJieKyiaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOIMMEpU3aLis U OJUKOHICHCALUS.

OKclepUMEHTaIbHbIE METO/Ibl U3Y4YEHHUS! BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3uaMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MeXIpeJMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€M MPU U3y4EHUM OpraHudeckoi xumuu B 10 kiacce
OCYLIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak U
MOHATUH, SABJISAIOIIUXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HAy4Hble IOHATHS: SIBICHHE, HAy4HbIM (aKT, rumoresa, 3aKoH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUupUKaIMs, MEePUOAUYHOCTb, HAOIIOJCHUE, H3MEpEHHe,
SKCIEPUMEHT, MOJICTUPOBAHUE.

dusuka: Matepus, JHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI YpOBEHb,
BEIIECTBO, T€JNO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PM3UUYECKUE BEJIUUYMHBI U €IMHHULIBI
UX U3MEPEHUS.

buosnorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (HPOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, JKHUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ib, MTOJIE3HbIE HCKOMIAeMble, TOIUIMBO, PECYPCHI.

TexHosIorHs: NUILEBbIE TPOIYKTHI, OCHOBBI PAllMOHAIBHOIO ITUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE NpEnapaThl, MaTEPUaIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHH

XUMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 10 OpOUTAISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHas KOH(QUTYpAIs aTOMOB.

[lepnoguueckuit 3axkoH u Ilepuomuueckas cucremMa XumMudeckux dsieMeHtoB J[. M.
MenneneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpHEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB
0 Tpynnam M nepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. Buabl XUMHUYECKOM CBsI3UM (KOBaJEHTHas
HEeMnoJIApHasl U TOJspHAas, MOHHAsA, MeTajuinueckas). MexaHusmbl oOpa3oBaHMsI KOBAaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKucIeHus. IOHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BeIleCTBA. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

ITonsTHE O AUCHIEpCHBIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PaCTBOPE.

Knaccudukanus Heopranmuecknx coenvHeHuil. HoMeHkiatypa HEOpraHHMYeCKHX
BeIECTB. ['eHeTMYecKas CBA3b HEOPraHMYECKHX BEIECTB, NPUHAMICKANUX K Pa3Id4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX pPEAKUMH B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMsI MACCHI BEILIECTB, 3aKOH COXPAaHEHUsS U NPEBpaILCHUs
SHEPrUH IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIUE HA COCTOSHHE XMMHYECKOIO DPABHOBECHU.
[Tpunmun Jle [latense.

OnexrponuTtnueckas aucconuanus. CuwibHble M ciadble 37ekTposuThl. Cpeaa BOAHBIX
pacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, 1EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyY€HHUs BEUIECTB M UX IPEBPAILCHUI: JEMOHCTpalus
tabmun «llepuonmyeckas cucrema xumudeckux snemeHToB [I. M. MenneneeBay, u3zyueHue
Mojielell KPUCTAJUIMYECKUX peIETOK, HaOMI0JEHWE U OIMCaHMe JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJAa B IMPHUCYTCTBUHM KaTalu3aTopa,
OIIPENEICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLHUU
HMOHHOTO OOMeEHa), NpOBEJEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEAKLIUM».

PacuérHble 3amayn.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUYECKNE PACUETHI,
Pacy€ThI ¢ UCIOIB30BAHUEM IIOHATUS «MACCOBAst OISl BELIECTBAY.

Heoprannyeckasi xumus



Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnuueckue CBOICTBa
HEMETAJIOB. AJUTOTPOTIUSI HEMETAJUIOB (Ha MPUMeEpe KUCIOpoa, cepbl, hocdopa u yriaeposa).

XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, cephl, a3o0t1a, Qocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COECIMHEHUM.

Mertaiel. [lonoxenue meramioB B [leproauyeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImme
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBBI METAIJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWUM, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crocoObl Noay4YeHus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUs BEHIECTB M MX TMPEBPAIICHUN: H3yICHUE
KoJuleKuuu «MeTayuibl M CIUTaBbI», OOpa3IlOB HEMETAUIOB, PEIICHHE JKCIEPHUMEHTATHHBIX
3a7a4, HaOMIOJACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIouYeld, KauyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa mWiM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 006ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazBuTUM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAYKHEHIIINX BEIIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIHME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAJIbHBIE yI00pEHUSI.

XuMHUs M 3[I0pOBbE 4YeNOBEKa: MpaBUiia MCIOJIB30BAHUS JIEKAPCTBEHHBIX IPEmapaTos,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsETCS Yepe3 MUCHOIb30BaHNUe KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMU JIs OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTe3,  KiacCHU(HUKanus,  MEePHOAUYHOCTh,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEPrus, macca, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, GU3NUECKUE BEIUYNHBI U €IMHUIIBI KX U3MEPEHUSI, CKOPOCTb.



buonorus: kieTka, OpraHumsM, 3KOocucTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosnorus::  XUMHYeCKas  IMPOMBIIUIEHHOCTb, METaJIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOyYarOIIMMUCS
IIporpaMM cpenHero o0miero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yNbTaTOB OCBOGHUS TNpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o6pazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOTIPE/IETICHHUIO;

HaJIn4le MOTUBALUH K 00yYEHHIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAULIHKi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOy4aroIuXcs PYKOBOJCTBOBATbCSI B CBOCH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LIEJIOCTHOM CHUCTEME XHMMUYECKOIO
00paszoBaHUs;

HaJIMYME MPABOCO3HAHMS SKOJOIMYECKOHW KYJIbTYphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH >)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PpE3yJAbTaTbl OCBOEGHUS MpeaMeTa «XUMHsS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMHM M HJeajJaMH POCCUICKOro
IpaXJaHCKOro OOlIecTBa, NPUHATHIMM B OOILECTBE HOPMaMU U IMPaBUIIaAMH IOBEAEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTPaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUYECKOW JesTeNbHOCTH OOydarolluxcs [0 pealu3aluu
MPUHATHIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

0CO3HaHMS 00YYaIOIIMMHCS CBOMX KOHCTHUTYLIMOHHBIX MTPaB U 00sS3aHHOCTEH, yBaKEeHUS K
3aKOHY M NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIbHBIX HOPMAax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIIECHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTHU MPH CO3JIaHUM YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHITOJIHEHUH XUMHUECKUX KCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPY aHATTN3€ PA3JIMYHBIX BUJIOB YICOHOU ACATEIBHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS !

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY U HAYYHOMY HACIICJHIO0 OTCUECTBEHHOU
XUMHU,

YBOKEHHS K IPOIECCY TBOPUYECTBA B O0JACTH TCOPUU M IMPAKTHYICCKOTO MPUMEHEHUS
XHMHH, OCO3HAHHSI TOTO, YTO JIOCTH)KCHHUS HAyKU €CTh PEe3yJIbTaT JIUTEIBHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ IMO3HABATCIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCISAYIONIEM aHaIHM3e
MH(OPMAIIAHN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHON OTCUSCTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATHHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJICHHE W TIOCTYIIKM CBOWX TOBAPHINCH C ITO3HIAN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYITKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHMMAaHMs TIEHHOCTEW 370pOBOTO W 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXUIECKOMY 370POBBIO;

coOIO/IeHNs TMPaBWJI OE30MacCHOTO OOpaIIieHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
YKU3HU U B TPYIOBOHU JIEATEIHHOCTH;

MOHMMAaHMs IICHHOCTH TPaBWJI WHIWBUIYALHOTO M KOJUIEKTHBHOTO O€30TIaCHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO M )KU3HU JTFOJICH;

OCO3HAHUS TOCJCACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJECHUS aKOTOJI,
HapKOTUKOB, KypeHHUS);

5) Tpya10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUECKON U APYTUX BUIAX JIEATECILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHUHM TNPAKTHYCCKUX 3a/1ad COLMAIBLHOMN
HaIlpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYCCKOMY H3YYCHHIO NMPOQECCUi pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHECHHS IIPEIMETHBIX 3HAHUN 110 XUMHUH,

YBXKEHHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BO e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpPUU OOpa30BaHUA,
Oyayuieit mpodeccu U peaau3anuud COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YeCKOro BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00aBHOTO XapakTepa YKOJOTHUYECKUX MPOOTIeM, BIUSHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIbI;

OCO3HaHHUS HEOOXOAMMOCTH MCIIONIB30BAHMS JOCTHKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIMoOHAIBLHOTO MIPUPOAOTIONB30BAHUS;



AKTUBHOTO HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIECH MPUPOIHOM CpEXE,
YMEHUSI MPOTHO3UPOBATH HEOJATONPUATHBIE SKOJIOTHYECKUE IMOCIEACTBUS MPEANPUHUMACMbBIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJU4usl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYPhl, OIBITA
JEATEIIBHOCTH  JKOJIOTMYECKOM  HAINpaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCA HMMHU B
MMO3HABATEIHbHOM, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(POoOHuH;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MMOHMMAaHMs CHNEeNUPUKA XUMHUU KaK HayKd, OCO3HaHusi €€ posu B (HOopMUpOBaAHHH
paIlMOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JIJAHUU IIEJIOCTHOTO MPECTaBICHUs 00 OKpYKaIoIeM
MHUpE KaK O €AUHCTBE MNPHUPOJBI M YEJIOBEKAa, B MO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHur TpooIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOSXXIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH IS COBPEMEHHOW IMBWIM3AIMU: B €&
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIICHUN TJI00ATHHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIICBOM U DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00€ecTeueHnH yCIOBUM YCIICIITHOTO TPYAA U AKOJOTHYECKH KOM(DOPTHOM KU3HU KAKJIOTO YjIeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTH: TMOHUMAaHHS CYIIHOCTH METOJIOB TO3HAHMS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
yYMEHHUS JieiaTh 000CHOBAaHHbBIE 3aKJIIOUYEHUS Ha OCHOBE HAyYHBIX (JAaKTOB U MMEIOIIMXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUTS pelIeHUs TpodiieM
B p€aJbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOMN A TEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPepbhIBHOMY OO0Opa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY [IOJyYEHHUIO HOBBIX 3HAaHMW MO XUMHHM B COOTBETCTBUHU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iuuHbIX cdepax mnpodeccHoHaTbHON
NEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MertanpeaMeTHble pe3ylbTaThl OCBOCHMSI y4eOHOro mpenMera «XuUMHUS» Ha YpOBHE
cpeaHero oOiero 00pa3oBaHUs BKIIOYAIOT:

3HauYuMBble a7 (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUTMHAPHBIC
(MexmpeMeTHbIE) 0OIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOUW KapTUHBI MHUpa
U crienu(uKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOIECC, CUCTeMa, Hay4HbIN (aKT, MPHUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, UCCIeI0BaHNE, HAOMIOIEHNE, U3MEPEHNE, IKCTIEPUMEHT U JIPyTHe);

YHUBEpCAJIbHbIE yueOHbIe JENUCTBUS (mo3HaBaTeIbHbIE, KOMMYHHUKAaTHBHBIE,
perynaTuBHbIe), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHATHHOW TPAMOTHOCTH U
COIMANIFHOM KOMIETEHIINH 00yJatonuXcs;



CIIOCOOHOCTh ~ OOYYalOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS B IO3HABATECIBHOW U
COLIMAJIbHON ITPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISTHBHBIMU JICHCTBUSMU.

OByaieHHe YHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPEICIIATh IEIN JEATSIHbHOCTH, 3a7aBas TNapaMeTpbl U KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU IIEJISIMHU;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHWA MPHEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHSITHS TSI 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATH OCHOBAHUS M KPUTEPHUH IS KTacCU(DUKAIIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3H MKy H3yIaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXACHHS (WMHIYKTHBHBIC, JICIYKTHBHBIC, 110 AaHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W IPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSATH B MPOIIECCe MMO3HAHUS, UCIOJIb3YyeMble B XHMHH CUMBOJIMYSCKUE (3HAKOBBIC)
MOJIENH, TPEe0OPa30BHIBATH MOJICHHBIC MPECTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMUYCCKUX PEaAKIIHi.

2) 60a30BbI€e HCCJIEA0BATEAbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O ITO3HAHMS BEIICCTB U XUMHUECKUX PEAKIIHA;

dbopmyaupoBaTh €M W 3aJa4d  WCCICAOBAHMS, WCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITEIPHO C(OPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TSt POPMHUPOBAHUS TUTIOTE3BI TI0 TTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYCHHYECCKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOJIOM IpoIlecca, CaMOCTOSITEIIbHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIlIeHUs
MPAKTUYECKHUX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHbIE TMocoOusi, pecypcel HMHTepHeta),
aHAIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TpEACTaBICHUS, KPUTHUYECKH
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U TMPHUMEHSTh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
nHpopManuy, He0OX0AUMOH AJIsl BBITIOTHEHHS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpaMMebl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIONBb30BaTh HAYYHBIH SI3bIK B KadyeCTBE CpEACTBA TNpU pPadOTEe C XUMHUYECKOH
uHbOpMalKell: NPUMEHATh MEXKIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, GOPMYIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgBiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH J1eliCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIH, (OPMYIUPOBATh CBOMU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB IMO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW padoThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peaninzanuu y4eOHOTrO MpoekTa M (PopMyIHpoBaTh BBIBOJBI IO pE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIACOBaHMSI MO3ULIUHN B X0/1€ 00CYXJIEHUS 1 0OMEHa MHEHUSMHU.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATENIbHYIO JI€ATEIbHOCTD,
ompezenss e€ LUeNu U 3a/a4d, KOHTPOJIUPOBaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
npeaiaraeMblii aaropuT™M ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pHEeKTUBHBIN CIOCOO UX PEIICHUs C YYETOM MOJyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKIUX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTH HAa OCHOBE CaMOAHalIW3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaxaroT:

chOpMUPOBAHHOCTh MPEACTABICHUH O XUMUYECKOW COCTaBISIOLIEH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUW NOPUPOJBI, B (POPMUPOBAHUU
MBIIJICHUS. U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJb, MOJIIpHAsT Macca, MOJSPHbIH 00BEM, YrIepOAHBIA  CKEJeT,
(GyHKIMOHANTBHAS TPYIIA, paguKal, H30MepHs, W30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YII€BOJOPObl, KUCIOPOA U a30TCOJIEpKAIllNe COCTMHEHUs,, MOHOMED, TOJIMMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPTaHHUYECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEXKalllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY
U MPAKTUYECKOU JeATENHbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHATHH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (HOPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMUYECKHX peakUuii, U3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OpraHMYECKHUX BELIECTB
JUI WIUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKIX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIIACCy/TPYyIIe COeIUHEHUN
(YyrieBonopoJipl, KUCJIOPOJ M  A30TCOJAEpXAIUE COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCJIMHEHUS), JaBaTh MM Ha3BaHHWA N0 cucremarndeckoi Homenkinatype (IUPAC), a rtakxe
MIPUBOJIUTh TPUBUAIbHBIE Ha3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUJIeH, STWICHIJIUKOJb, TIULEPUH, (PEeHON, (QopMaiblIeruj, aleTalbAeruja, MypaBbHHAs
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TJIIOK03a, (PpPYyKTO3a,
Kpaxmal, IeJUT0JI034, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BUJBl XUMHUYECKOW CBS3M B OpPraHUYECKUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHME, (PUIUYECKHE U
XMMHYECKHE CBOWMCTBA TUITUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, aTaH, ATWICH, MPONWICH, aIleTwieH, OyramueH-1,3, merunOyraauwes-1,3, OeH3o,
METaHOJI, ATaHOJI, STUJICHIJIUKOJb, TJIMUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCITIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMHU yYpaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX DPEAKIHH C
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH M IMPAKTHUUYECKOE IPHUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUSA [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMy, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUHN BJIAJIETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJIaX HAYYHOIO
MO3HAHUS, HCHOJb3YeMbIX B XWMHUU TMpPH M3YYCHHH BEIIECTB M XUMHUYECKHX SIBICHUI
(maOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHUH cOOMIONATh MpaBUia MOJIb30BaHUS XMMUYECKOH MOCYI0N U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpaIIEeHUs C BEIleCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBaTb M BBINOJHATh XUMUYECKUH 3KCIIEPUMEHT
(mpeBpalleHns OpraHUYeCKUX BEIEeCTB IMPU HarpeBaHUU, MOJTy4YEHUE 3TUIIEHA U U3YyYeHHE €ro
CBOMCTB, Ka4yeCTBEHHBbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEaKIMU OETKOB) B COOTBETCTBUH C MpaBHJIAMHM TEXHUKU O€30MAaCHOCTH
pu oOpallleHuH C BEIIEeCTBAMH M J1a0OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yJIbTaThl



XMMUYECKOTO OKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIUi U
(bopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XHUMHUYECKYI0 HH(OpMAaIuIio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MHpopManuu, UHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEAICHNUS B OBITY U TPYIOBOH JEATENbHOCTH B LEISAX COXPAHEHMsI CBOErO 3/I0pOBb U
OKpY’Karolllell MPUPOJHON cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX OpPraHUYECKUX BeUIeCTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
IpUMepax crocoObl YMEHBIIEHHS] U IPEJOTBPAIICHNUS X BPEAHOIO BO3JEUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUig 00y4arouuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYIO cucteMy 0603HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmyil.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOeHUS Kypca «OOmias W HeOpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XWMHYECKOW COCTaBIISIONMIEH ECTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XHMHUU B TO3HAHWH SIBJICHWH TPHPOJBI, B (OPMUPOBAHUN
MBIIIICHUS. W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOMW JIIs
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarouiue
MOHATHS (XMMUYECKHUI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OPOHUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAsg, MeTaJuIn4yeckas, BOJOPO/HAs),
KpUCTAJZIMYECKas  peméTKa, TUIBI XUMHYECKHX  pPEakIuil, pacTBOp, AJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKON  peakiMH, XHUMHYEeCKO€ paBHOBECHE); TEOPHUM U  3aKOHBl  (Teopus
AJIEKTPOJUTUYECKON Auccoluanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHWS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XUMHUHU, MHPOBO33PEHUECKHUE 3HAHMUS,
JeXalie B OCHOBE IMOHUMAHHS MTPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHHUIA,
(akToNOrnuecKue CBeJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MaCHOM HCIOIb30BaHUH
BKHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON JESTEILHOCTU YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
WX B3aMMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONKUCAHUU HEOPTaHHMUECKUX
BEIIECTB M UX MPEBpAIllCHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOIB30BATh XUMHUECKYI0 CHUMBOJHUKY JJISI COCTABIICHUS
dbopMyn BeIIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHajibHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHblii ras,
YIJICKUCHBIN Ta3, aMMUak, TaméHas W3BECTh, HEraméHash M3BeCTh, MHUTHEBas COJAA, MHUPUT H
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONMPEAETSATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,



MeTaJJIn4yecKasi, BOJOPOJHAsl) B COCAUHEHUAX, TUIl KPUCTAIUIMYECKONH PEIIETKHM KOHKPETHOTO
BEILIECTBA (ATOMHAsl, MOJIEKYJSpHAs, HMOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHEHUM;

c(OPMHUPOBAHHOCTh YMEHHH YCTaHABJIMBATH MPUHAAICKHOCTh HEOPraHMYECKUX BEIIECTB
10 WX COCTaBY K OMpPEAeTIEHHOMY KJIaCCy/TpYIe COCTUHEHUH (MPOCThIE BENIECTBA — METAJUIBI U
HEMEeTaJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEPHBIE TUAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICT TIepHoAWYecKkoro 3akoHa J[. U.
MengeneeBa ¥ JIEMOHCTPHUPOBAaTh  €T0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

COPMHUPOBAHHOCTh YMEHHUH  XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuoaos [leproanueckoit cucteMbl XuMudeckux 3nemenTon /. .
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUYCCKUE
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH T10 nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHUYECKHX 3i1eMeHToB 1. M.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPXKAATH CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIy HEOPraHWYeCKHMMM BEIIECTBAMU C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrolIMX BEIIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
W3MEHEHMIO CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalau3aTropa);

C(OPMHUPOBAHHOCTb YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMUYHbIX TUIIOB, OJHBIE
U COKpAIllEHHbIE YPABHEHUS PEaKLUi MOHHOTO OOMEHa, YUUThIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA,

C(OPMHPOBAHHOCTh YMEHHM IPOBOAUTH PpEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BELIECTB, pAaCHO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii MOCPeICTBOM COCTaBJIEHHS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIuil;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIEHUS XUMHYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3aciicTBus (nmpuniuin Jle [llaTense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XUMHUECKHE IPOLIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUSI CEPHOM KHMCIOThI, aMMHMaKa, a TaKkke COPMHUPOBAHHOCTh
IpeAcTaBIeHU 00 OOIMIMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpobiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHMH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHMEM IOHSTUSA
«MaccoBasi JIOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaknmsax, Macchl BelecTBAa MM 00bEMA Tra30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXpPaHEHUs MACCHI BEILLECTB, IPEBPAILCHUSA U COXPAHEHUS DHEPTUU;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIONATh MpaBUia MOJIb30BaHUS XMMUYECKOH MOCYION U
n1a00paTOPHBIM 000PYIOBAaHUEM, a TaK)XKe MpaBHUia OOpAIEeHuUs C BEIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta0OPATOPHBIX XUMUYECKUX OTIBITOB;



c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznokeHHe NepoKcHJa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpPEJlbl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLMH, PEakiM¥ MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIUU Ha
cynb(dar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTATBHBIX
3ajau no temaMm «Metambel» U «Hemeramib») B COOTBETCTBUM C INpPaBUIAMH TEXHUKHU
0€30IaCHOCTH TPH 0OpAIIEHUH C BEIECTBAMU U JIAOOPATOPHBIM 000PYIOBaHUEM, ITPEICTABIISATH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMPOBAThH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XHUMHUYECKYIO HH(POPMAIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKauu, WHTepHeT u
JPYTUX);

cOpMHUPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHUS CBOEro 3J0pOBbS U
OKpY’)Karolllell MPUPOIHOM cpesibl, 0OCO3HaBaTh OMACHOCTh BO3/EHUCTBUS HA JKUBBIE OPraHU3MBbI
OTpeeNEHHBIX BELIECTB, MOHUMAas cMblch nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIIIEHUS U IPEIOTBPAILICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUig 00ydarouuxcs C OrpaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBbS: YMEHHE MPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB M XUMHUUECKUX SIBJICHMIA;

JUTSL  CIIEMBIX W CIA0OBUIAIIMX OOYYAOIMIMXCA: YMEHHE WCIOJb30BaTh peabedHO-
TOYEUHYI0 cucteMy o6o3Hauenuit JI. bpaiins ans 3anucu xumuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
IIpeamer oprannyeckon xumun. Teopust https://resh.edu.ru/
11 CTPOCHHS OPTAaHUYECKUX COCAMHEHUN A. 3 bubmuorexa [JOK
M. Bytneposa https://m.edsoo.ru
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
https://resh.edu.ru/
2.1 [IpenenbHbIC YTaeBOIOPOABI — aTKAHbBI 2 bubnuoreka [IOK
https://m.edsoo.ru
) https://resh.edu.ru/
HenpenenbHble yrieBoa0pO/Ibl: alKEHBI,
2.2 Pelt o HOPOA 6 1 bubmmorexa [JOK
ATIKAHCHEL, ATKUHET https://m.edsoo.ru
https://resh.edu.ru/
2.3 ApomaTHYEeCKHe YIIeBOI0POIbI 2 bubnuoreka [JOK
https://m.edsoo.ru
https://resh.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U
2.4 " f nIe) : BoTKA r HOPOX 3 1 bubnuoreka [JOK
pep https://m.edsoo.ru
Hroro no paszneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeAuHEeHNs
https://resh.edu.ru/
3.1 ) 3
Criuprei. beton bubmuoreka [JOK



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://m.edso0.ru

Anbrerunbl. KapOOHOBBIE KUCIIOTHI

https://resh.edu.ru/

3.2 C 7 1 bubnmoreka [JOK
TIOKHBIC SQHPEI https://m.edso0.ru
https://resh.edu.ru/
3.3 VYri1eBo bl 3 1 bubmuoreka [JOK
https://m.edsoo.ru
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
https://resh.edu.ru/
4.1 AMMWHBI. AMUHOKHUCIIOTHI. benkn 3 bubmuorexa [JOK
https://m.edsoo.ru
Hroro mo pazueny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
https://resh.edu.ru/
5.1 [Tnactmaccel. Kayayku. Bomokna 2 bubnuoreka [IOK
https://m.edsoo.ru
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Konrtpoubnbie | IIpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl

Pa3pnen 1. TeopeTrnyeckne 0CHOBbI XUMMH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Crpoenue atomoB. [lepuonnuecknii 3akoH

https://resh.edu.ru/

11 u [lepuoauueckas cucteMa XMMHUYECKUX 3 bubmuorexa [IOK
snementos JI. . Menneneena https://m.edso0.ru
https://resh.edu.ru/
Ctpoenue BeniecTsa. MHorooopasue
1.2 se P - - P 4 bu6mmoreka [{OK
t https://m.edso0.ru
https://resh.edu.ru/
1.3 XUMHUYECKUE PEeaKIIUU 6 bubnuorexa [JOK
https://m.edso0.ru
Wroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus
https://resh.edu.ru/
2.1 MeTtasbl 6 bubmuoreka [JOK
https://m.edso0.ru
https://resh.edu.ru/
2.2 Hemeramnsr 9 bubmuorexa [JOK
https://m.edso0.ru
CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX https://resh.edu.ru/
2.3 BCLICCTE 2 bubnmuoreka [JOK
m https://m.edso0.ru
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
https://resh.edu.ru/
3.1 XUMUS U )KU3Hb 4 bubnuoreka [JOK
https://m.edso0.ru
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmuecTBo yacos DJIeKTpOHHbIe HH(poBbIe
11/-11 Tema ypoka B Kontpoabueie | Ilpakruueckn | 00pasoBaTeibHbIe
cero
padoTsI e paboThbI pecypchl
https://resh.edu.ru/subject/less
[Ipeamer opraHn4ecKOi XUMHH, €€ M
1 1 ?ysclid=Im6jtx7tr6356760449
BO3HUKHOBCHHUC, PA3BUTHEC U 3HAYCHUC
bubnuoteka
[TOK https://m.edsoo.ru
Teopust cTpoeHUST OPraHUYECKUX COCTMHEHUN https://resh.edu.ru/
2 A. M. bytnepoBa, €€ 0OCHOBHBIE TTOJIOKECHHS 1 bubmmorexa
- V1. BYTIICpOBa, . LIOK https://m.edsoo.ru
IIpencrasienue o KaaccuHuKaIUK https://resh.edu.ru/

3 oprann4eckux BemiectB. Homenkmarypa 1 bubimoreka
(cucremaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS IIOK https://m.edsoo.ru
OpraHUYECKUX BEILEeCTB
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHIA https:// resh.t_adu.ru/ subject/less

4 . 1 on/6149/main/

P 2ysclid=Im6ijtx7tr6356760449
https://resh.edu.ru/subject/less
Mertan u 3TaH — NPOCTEUIIHE MPEACTABUTEIH M

5 1 ?ysclid=Im6jtx7tr6356760449

AJIKaHOB
bubnuoteka
LIOK https://m.edsoo.ru
https://resh.edu.ru/subject/less
0n/6149/main/

6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 ?ysclid=Im6jtx7tr6356760449

bubnuoteka
LTOK https://m.edsoo.ru



https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/

OTUJEH U NPONUIEH — IIpOoCcTeNIne

https://resh.edu.ru/subject/less
on/6149/main/

7 ?ysclid=Im6jtx7tr6356760449
MIPE/ICTAaBUTENH AJIKEHOB Eu6ImoTexa
LTOK https://m.edsoo.ru
8 [Ipaktuyeckas padora Ne 1. «I[lomyuenne
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
https://resh.edu.ru/subject/less
Anxanuensl. byraguen-1,3 u MmetnnOyraaueH- on/6149/main/
9 1,3. I[losrydeHne CHHTETHYECKOTO KaydyKa U ?ysclid=Im6jtx7tr6356760449
pPEe3UHBI bubnuorexa [JOK
https://m.edso0.ru
AJIKWHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, https://resh.edu.ru/
10 TOMOJIOTUYECKUH PSAll. ALETHIEH — Bu6mmoreka [IOK
MPOCTEHIINI IPEICTABUTEIh ATKHHOB https://m.edsoo.ru
1 Brruncnenus Mo ypaBHEHUIO XUMHYECKOM
peakuuu
12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD Bubmoreka
apeHoB LIOK https://m.edsoo.ru
https://resh.edu.ru/subject
I'enetnyeckas CBs3b YIri€BOAOPOIOB, ”?SSOM/ main/?ysclid=Im
13 MIPUHAIISKATUX K Pa3IMYHbIM KilaccaM Ojtx 7tr6356760449
bubnuoreka
LIOK https://m.edsoo.r
https://resh.edu.ru/subject/less
Hprpo/iHbIe HCTOYHUKH YTIIEBOIOPOIOB: on/6149/main/?ysclid=Im6jtx
14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIC Ta3bl, 7tr6356760449
He(Tb U IPOAYKTHI €€ mepepaboTKu bubnuoreka
LIOK https://m.edsoo.ru
15 [Ipupo1HBIE HICTOUHUKH YTIEBOJOPOIOB: https://resh.edu.ru/subject/less

MIPUPOJIHBIN ra3 ¥ MOMYTHbIE HEPTIHbBIC ra3bl,

on/6149/main/?ysclid=Im6jtx



https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/
https://resh.edu.ru/subject%20%20/lesson/6149
https://resh.edu.ru/subject%20%20/lesson/6149
https://resh.edu.ru/subject/lesson/6149
https://resh.edu.ru/subject/lesson/6149
https://resh.edu.ru/subject/lesson/6149
https://resh.edu.ru/subject/lesson/6149

He(Th U IPOAYKTHI €€ epepadoTKu

7tr6356760449
bubmmoreka

ITOK https://m.edsoo.ru

16

KoHnTponsHas paboTta no pasaeny

«YTI€BOA0POABD)
17 [IpenensHBIE OTHOATOMHBIE CLIUPTHI: METAHOI
1 3TaHoJ. Bomopoanas cBs3b
MHOT0aTOMHBIC CITUPTHI: ATUIICHTITUKOIb U https://resh.edu.ru/
18 N bubmuoreka [JOK
1ep https://m.edsoo.ru
deHoJT: CTPOEHUE MOJICKYITBI, (PU3NYECKHe U https://resh.edu.ru/
19 . bubnmoreka [JOK
XHUMHYECKHAE CBONCTBA, PUMCHCHHE https://m.eds00.ru
Anpaeruapl: GopMalTbIETH T U alleTaIbICTHI. https://resh.edu.ru/
20 Ameron bubmmoreka ITOK
B https://m.edsoo.ru
OHOOCHOBHEIC MTpE/IeNIbHBIC KApOOHOBBIE https://resh.edu.ru/
21 bubmmnoreka ITOK
KHCJIOTBI: MypaBbHHAS U YKCYCHAsI https://m.edsoo.ru
99 [Ipaktuueckas pabota Ne 2. «CBoiicTBa
pacTBopa yKCYCHOM KUCIIOTBI»
CreapuHOBast U OJICMHOBAsI KHCIIOTHI, KaK https://resh.edu.ru/
23 MPEJCTABUTENN BBICIINX KAPOOHOBBIX KUCIOT bubamorexa [IOK
https://m.edso0.ru
MBpbla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, https://resh.edu.ru/
24 . bu6mmoreka [JOK
X MOIOILEE ACHCTBHC https://m.edso0.ru
CnosxxHble 3(pUpBI KaK TPOU3BOIHBIC https://resh.edu.ru/
25 KapOOHOBBIX KUCIIOT. [ MPOSIU3 CIIOKHBIX bu6muorexa [JOK
>UpoB https://m.eds00.ru
26 XKupsl: ruaponus, npuMeHeHue, https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OMOJIOTHYeCKast POJIb KUPOB bubnuorexa [JOK
https://m.edsoo.ru
VYri1eBobl: COCTaB, KIacCH(UKAIIHS. https://resh.edu.ru/
27 Baskreiilme npeicTaBUTENH: TIIFOK03a, 1 bubmoreka [IOK
bpykTO32, caxaposa https://m.edso0.ru
https://m.edsoo.ru
KontponbHas padoTa no pasaery
29 «Kucmopocoeprkarniyue opraHHuecKre 1
COCTMHECHUS
https://resh.edu.ru/
30 AMUVHBI: METHUJIAaMHUH 1 aHUJIUH 1 bu6moreka [IOK
https://m.edsoo.ru
AMHHOKHCIIOTHI Kak aM(pOTEPHBIE https://resh.edu.ru/
31 OpraHMYecKHe COCTHHEHHS, NX OHOIOrHIecKoe 1 bubmorexa IIOK
3gayeHue. Ilentuant https://m.edso0.ru
39 fg:;;{l:{l; Epnpoz[Hme BBICOKOMOJICKYJISIPHBIC 1 Etptlgilld /(r)izzfiij Or Ili/
https://m.edsoo.ru
OCHOBHBIE IOHSATHS XUMHH https://resh.edu.ru/
33 BBICOKOMOJICKYJISIPHBIX COCTMHECHUIN L bubmorexa [IOK
https://m.edsoo.ru
OCHOBHBIE METOABI CHHTE3A bu6mmoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 https://m.edsoo.ru
[TnacTmacchl, KaydykH, BOJIOKHA
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Ne Konrpoabubie | IIpakTHyeckue
Tema ypoxka odpa3oBaTejibHbIE
n/n Bcero paGoThI paGoThI
pecypcsl
bubnuoteka
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 IIOK https://m.edsoo.ru
KOH(uUTyparus aToMoB bubnuoreka
POIII https://resh.edu.ru
[Iepnoanueckuit 3axoH u Ileproguueckas Bu6IoTeKa
2 cucTeMa XUMMHYeCKuX 3yemenToB /I, W. 1 LIOK https://m.edsoo.ru
MeneneeBa, uX CBSI3b C COBPEMEHHOMN bubnuoreka
TEOpHei CTPOCHUS aTOMOB PO https://resh.edu.ru
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCMHEHUH T10 Bu6IHOTEKA
3 rpymmnaM u rnepuojaM. 3HaueHHe 1 LIOK https://m.edsoo.ru
MEPUOANIECKOTO 3aKOHA U CHCTEMBI bubmmoreka
xuMHueckrx Mementos JI.11. Menzeneesa B POIII https://resh.edu.ru
pa3BUTHH HAYKU
Crpoenue BelecTsa. XUMHYECKas CBA3b, €6 bubmiorexa
. . IIOK https://m.edsoo.ru
4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1
bubnuoTeka
cBA3H. Booponnas CBAsh POIII https://resh.edu.ru
BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb. Bu6IHoTeKa
5 Crenens okucieHus. BemecTBa 1 IIOK https://m.edsoo.ru
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO bubnmoreka
CTPOCHHS POII https://resh.edu.ru
[TonsiTHe o AucHiepcHBIX cucTemax. Mctunnbie Bubnuorexa
6 Y KOJUTOHMJIHBIE pacTBOpBL. MaccoBast 1oist 1 LIOK https://m.edsoo.ru
BEII[ECTBA B PacTBOPE bubnuoreka




PDIII https://resh.edu.ru

Knaccugukanus 1 HOMEHKIaTypa bubnmorexa
HEOpPraHWYECKUX coenHeHni. [ eneTnueckas ITOK https://m.edsoo.ru
! CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3IuIHBIX bubnmotexa
p -P POIII https://resh.edu.ru
KJIACCOB
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHUYECKON U OPTaHUYECKON XUMHUH. bubmioreka
. LIOK https://m.edsoo.ru
8 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH
bubmmoteka
COXPAHEHUS U NIPEBPAICHHS SHEPTUU TIPU POIII https://resh.edu.ru
XUMHYCCKHAX PEaAKIIHSIX
bubnmmoreka
9 Cxkopocts peakniun. OOpaTUMBbIC PEAKIIHH. ITOK https://m.edsoo.ru
XUMHUYECKOE PaBHOBECHE bubnuoreka
PO https://resh.edu.ru
[IpakTrueckas padota Ne 1. «BnustHue
10 pasIUuHBIX (HAKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»
DnekTponuTHieckas aucconunanus. [lonstue o Bu6IHOTEKA
1 BOJIOpPOJHOM Moka3atene (PH) pactBopa. [IOK https://m.edsoo.ru
Peakiiun nonHoro oomeHna. ['maposms bubanorexa
OpPraHMYECKUX M HEOPTraHUYCCKHUX BEIIECCTB POIII https://resh.edu.ru
OKHUCITUTENLHO-BOCCTAHOBUTEILHBIE PEAKIIUH. bubmuorexa
LIOK https://m.edsoo.ru
12 [TonsaTue 006 3MeKTpOM3E PACIIABOB U
. bubanoreka
PactBopoB coJien POIII https://resh.edu.ru
13 KonTtponsHas pabota no pasaeny
«TeopeTrnyeckre OCHOBBI XUMUM»
Mertanisl, ux nosoxkenue B [lepuoanueckoit brbmiorexa
14 LIOK https://m.edso00.ru

CUCTCEMEC XUMHUYCCKUX JJICMCHTOB I[ n.

Bbubaunoreka



https://resh.edu.ru/

MenjieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. OOmMe pU3NIeCcKre CBOKWCTBA

PDIII https://resh.edu.ru

METAaJJIOB
bubnnoreka
15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUM DS LIOK https://m.edsoo.ru
HaIpsLKEHUH METallJIoB bubnuoreka
POIII https://resh.edu.ru
XUMHUECKHE CBOMCTBA BAXKHENIIIMX METAIIOB bubmoreka
. . . . LIOK https://m.edsoo.ru
16 (HaTpUii, KaJIMH, KAJIBIMA, MarHUH,
B 5 bubnuorexa
AMOMHHUI) H MX COSAUHEHMH POIII https://resh.edu.ru
bubnnoreka
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX IIOK https://m.edso0o.ru
COeqUHEHNN bubanorexa
POIII https://resh.edu.ru
bubnuoreka
18 XuMHYecKre CBOMCTBA IMHKA, JKeje3a U UX [IOK https://m.edsoo.ru
COEIMHEHUN Bbubanorexa
POIII https://resh.edu.ru
[IpakTrueckas padota Ne 2. "Pemenue
19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«MeTamie»"
Hemeramibl, ux nojoxenue B [leproguueckoit bubmmoreka
LIOK https://m.edsoo.ru
20 CHUCTEME XMMUYECKHUX 3jeMeHToB JI. 1.
bubnnoreka
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB POIII https://resh.edu.ru
dusnuecKue cBONCTBA HEMETAIJIOB. BH6HI’;]OT6K‘/1/ g
21 AnnoTpomnus HeMeTajuloB (Ha mpuMmepe HOK https://m.eds00.u
bubnuoreka
KHCIopo/a, cepsl, pocdopa u yraepoaa) PO https://resh.edu.ru
99 XWMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U MX Bubnuoreka

COEIMHEHHUN

LIOK https://m.edsoo.ru




bubmmoreka
PDO1IT https://resh.edu.ru

bubnmmoteka
23 XUMHYECKHE CBOMCTBA a30Ta, ocdopa u ux [IOK https://m.edsoo.ru
COCAUHCHHI bubnmmoteka
POIII https://resh.edu.ru
bubmmoteka
24 XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U IIOK https://m.edsoo.ru
HX COCTMHCHUM bubmmoteka
POIII https://resh.edu.ru
bubmmoteka
o5 [IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX IIOK https://m.edsoo.ru
COoeqUHEHNN bubanorexa
POIII https://resh.edu.ru
O06o0meHre B CHCTEMAaTH3alKs 3HAHUHT 110
26 teme «Hemeramnely. Berancienus no
YpPaBHEHUSAM XUMHUYECKHX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI
[Ipaktrueckas padota Ne 3. «Pemenne
27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"HemeTamasl"»
KonTtponbHas padoTa mo teMam «MeTajuibl» 1
28 «Hemetamneiy/Beepoccuiickas mpoBepodHast
pabota
bubnuoreka
29 Heoprannueckue n OpraHn4ecKue KUCIOTHI. IIOK https://m.edsoo.ru
Heoprannueckue 1 OpraHn4ecKiue OCHOBAHUS bubnuoreka
POIII https://resh.edu.ru
AmboTepHbIe HEOPraHUYECKHUE U BubnroTexa
30 opraHuveckue coeuHeHus. I 'eneTnueckas LIOK https://m.edsoo.ru
bubnuoreka

CBsA3b HCOPraHNUYCCKUX U OPraHUYCCKUX




BEIIECTB PD1II https://resh.edu.ru
Poiib XMMuUH B 00€CIIeYeHNH YKOIOTUYECKOH, BH6HH0TeK_a

31 SHEPTreTUYECKOM U MUIIEBON OE30TTaCHOCTH, 1 LIOK hitps://m.edsoo.ru
bubnnoreka

Pa3BUTHH MC/UIMHEL PO https://resh.edu.ru
IMpencraBinenus 06 0OMMX HAYYHBIX BH6HH0TeK_a

32 MPUHIMIAX TPOMBILIUIEHHOTO MMOTY4eHUs 1 LTOK https://m.edso0.ru
. bubnnoreka

BRKHCHIITHX BCIICCTB POIII https://resh.edu.ru
bubnnoreka

LIOK https://m.edsoo.ru
33 YenmoBek B MUpPE BEIIESCTB U MAaTEPHAIIOB 1 bubnuroreka

PO1II https://resh.edu.ru
bubnnoreka

34 XuUMHS ¥ 3J0pOBbE YEIIOBEKA 1 L1OK https://m.edsoo.ru
bubnmoreka

POIII https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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