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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBartenbHOM craaapre COO, ¢ yuérom KoHuenuuu npenojgaBaHus y4eOHOIo IpeaMmera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanus B Poccuiickoit ®eneparuu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumus» a1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMUJIM KOHIIENITYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 UX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHMSI M OOLIEH KYJIbTYphI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOpPOTO ONpEJENeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM CcHeUU(PUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LIEJTOCTHOIO MPeICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue I00alIbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kinaccsl, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUW U3 OOLIEH XMMHM) U OpraHuyecKor Xumuu. POpMHUPOBAHHUE TAHHOM CUCTEMbI 3HAHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» U «OO0mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAc€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHMHHM BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MIPEACTABJICHHUS O XUMUYECKOMN CBSI3M, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieit 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMH COJAEpKaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUNH XUMHUHU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIIEA0BATENbCKUX 3a7ad. B menom coxepxkanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TWHCTBO HEOPTAHUYECKOTO W OPTraHUYECKOTO MHUpPA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MIO3HABAEMOCTh MPUPOHBIX SIBICHUI MyTEM dKCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpobiieM, a Takke mpoliieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa mpenrycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIIHNX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESAbHOCTH, 3aHUMAOIICH BAXKHOE MECTO B IIO3HAHUN XHMUH.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaIMLUMOHHO TMpu3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKW Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUsl IVIABHBIMHU LEISIMH H3y4eHHUS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASTOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIE MOHSITHS,
(dyHIaMeHTallbHbIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX NJIsl MIPUOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COONIOJIEHHEM IMpaBui 0e30macHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cCHCTeMe cpeaHero obmero obOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIEH
CTEMEeHH OTAAETCS TNPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OoO0ydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

aganTanus  O0ydyaromuxcs K  YCJIOBUSIM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUIOB JIEATEILHOCTH: PEIICHUS MPoOeM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl IOUCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYIsIpHON HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE Yy 00YYAIOUINXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TYMAaHHCTHYECKOH HANpPaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHMSI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

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

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYJBI OpPraHUYECKUX BellecTB. [omoiorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHBICE HAa3BaHUSA BAKHEUIIHMX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAOMIOJCHHE U ONUCaHHE JEMOHCTPALIMOHHBIX OMNBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJCTAaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOT€HUPOBAHMUS, TUIPATALlMK, OKUCIIEHUS U TIOJIMMEPHU3ALIAN ), IOIYYEHUE U IPUMEHEHUE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKUH psA. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHE U XUMHUUECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIAY YIVIEBOJOPOJAMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYeCKHii), muponus. IIponykTsl nepepaboTku HeTH, UX MIPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIEHHE MPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METAJlJIaMH, I'aJIOT€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIETOYHBIMU METANIAMHU, KaUECTBEHHAsI peaKliys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwl. DopManbaeruj, aueTalbICTU]: CTpPOCHHUE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHHEe, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIHE [Tl KiTacca KUCIIOT, PEaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (U3HUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nesmiono3a kak npupojaHbie noaumepbl. CTpoeHue kpaxmaina U LEJUII0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMUauHbBIM pacTBopoM okcupa cepeopa(l) u ruapokcuaom memu(ll), B3ammoneiictBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTAlIbHbIE METObl W3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOIoAeHuEe U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATHUH, SBJSIOIINXCS CUCTEMHBIMU /ISl OT/IEIbHBIX IPEAMETOB €CTECTBEHHO-HAYyYHOI'O IIMKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOAUIHOCTh, HAOIIOACHUE, W3MEPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

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

TexHonorust: NUIIeBbIe MPOYKThI, OCHOBBI PAI[MOHAIBLHOTO MUTAHMSI, MOIOILIME CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHH, MOMAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacrpeziesieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepumommueckas cucrema xumMuueckux osiemeHtoB /[[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB
10 TpyNIaM U nepruojam. 3HaueHHEe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEeMnoJisipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUsI KOBaJEHTHOMN



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpUuliaTeabHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTALIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEILECTB, MNPUHAMIEKANMX K Pa3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPas3IM4YHbIX (akTopoB. OOpaTHUMblE pEaKIMH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUIMYECKHX PEeIETOK, HAOIIOJEHWEe | OMHCAaHUE JEMOHCTPAIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOPa3Il0OB HEMETAJUIOB, pEIleHHE SKCIEepUMEHTAIbHbIX



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

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMUECKOM, SHEPreTHYeCKON U MUIIEBON Oe30M1acHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

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

XruMHUs U 3[0pOBbE YEJIOBEKA: INPAaBHJIAa HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanmu3,  CHHTe3,  Kiaccuukanus, MEepUOAUYHOCTb,  HAONIOJEHHE,  HKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (GU3NYECKUE BEIMYMHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METAJLTypIrusi,  MPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJICTBOBATbCA B CBOEH JEATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TNpeAMeTa «XUMHs» JOCTHTalOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW IEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB yU4EeOHOU e TETFHOCTH,

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yNbTaT JUIMTENbHBIX HaOJIroJeHuil,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJEHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuto/IeHHsT MpaBU 0E€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM 1€ TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3J0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTruX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHHUS ITPEIMETHBIX 3HAaHUH 110 XUMHUH;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOMN U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH I PELIEHUS] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS IEHCTBHI, NPUHOCSIIMX BpEl OKpYXarolled IPUpPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUSATHBIE SKOJIOTHMYECKHUE IMOCIEACTBUS MpeanpUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLIMAJIbHON MPAKTHKE, CHOCOOHOCTH ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH;



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

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMUMHH JJI COBPEMEHHOH IUBWIM3AIUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MHUIIEBOM M HKOJIOTMYECKONM Oe30MacHOCTH, B Pa3BUTHUM MEIULIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JUIsl peIeHHs TpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XUMHUU B COOTBETCTBUU C IKHU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEIIOCTHOCTh HAYYHON KapTHHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCalbHbIE Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHbIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



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

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBJICHUAX, (HOPMYIHUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPeleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

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

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABJIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IWYHBIX BHIAOB M (OPM MpencTaBleHUs, KPUTHUYECKH
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS WH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

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

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: MPUMEHATh MEXIpeAMETHble ((u3nyecKkue M MaTeMaTHYeCKHe) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJle AMAJIOra W/WIH JUCKYCCUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3ULIUI B X0/1€ 00CYKACHUS 1 0OMEHAa MHCHUSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeayaraeéMblii aITOPUTM JCHCTBUIM HPHU BBHIMOJHEHUH y4eOHBIX M MCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTHU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOM [
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIBHAS TPYIMIA, paAvKal, H30MEPHUs, HW30MEepbl, TOMOJIOTMYECKUN psiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHe CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUU U 0€30MaCHOM HCIOIB30BaHUN BAKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrieBoopoabl, KHUCIOPOJ U  a30TCOJAEpXkAllMe COCJAMHEHHS, BBICOKOMOJICKYISIPHbBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUs IO cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsI KHUCIOTA, TIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENCH Pa3TUYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUI0I03a, AaMHUHOYKCYCHAas KHCIIOTa), WUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEPepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
NO3HAHUS, MCIIONB3YEMbIX B XHMHUHU TP M3YYEHUH BEIIECTB M XMMHUYECKHX SBJICHUH
(HabmoeHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHUE), MCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TaKXKe MpaBUiia 0OpAIIEHUS C BEHIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUH, MOJIYUYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTraHWYECKHUX BEIIECTB, JACHATypamus OEJIKOB TIpu
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3anucd ypaBHEHMH COOTBETCTBYIOIIMX pPEAaKUUH WU
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoit nHdopMmaruu, HTepHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOro
MOBEJICHUS B OBITY M TPYIOBOH NEATETHHOCTH B IENSAX COXPAHEHHS CBOETrO 3I0POBbS U
OKpY’Kalomiel MPUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha XKHBBIE OPTaHH3MBI
OTpeNIeNIEHHBIX OPraHUYECKUX BEIIeCTB, MOHMMAs cMbica mnokazarens [1JIK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIICHUS M MPEJIOTBPAIIECHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYCCKUX SIBIICHUI;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[lpenmerHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmIas W HEOpraHWYecKas XUMUS
OTPaKAIOT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O XHMHUYECKOH COCTABISIIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelIeHHsT TPAKTUYECKUX 3a/lad M HOKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJICKYJIa, MOJb, MOJSIDHBIA OOBEM, BaJICHTHOCTh, JJIEKTPOOTPHUILATEILHOCTh, CTEICHb
OKHCIICHHSI, XHMHYECKas CBs3b (KOBAJICHTHAas, HMOHHAs, METAJUIMYeCKas, BOJOPOIHAs),
KpUCTATMYECKAsT  PEmETKa, TUIMBI XHUMHYECKUX  PEAKIUi, pPacTBOp,  SJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJMTUYCCKAST TUCCOIMAINS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOW  peakIuK, XHMHUYECKOC pPAaBHOBECHE); TEOPUU U  3aKOHBI  (Teopus
ANEKTPOJIUTUYCCKON auccoumanu, nepuonudeckud 3akoH JI. WM. MeHnneneeBa, 3akoH
COXPAHCHHSI MAcChl BEIIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHHUS dHEPTUU NMPU XUMHUYICCKHX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJWYCCKUI S3BIK XUMHH, MHPOBO33PCHUCCKHE 3HAHWSI,
JeXale B OCHOBE TMOHMMAHUA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOXHEHIIINX HEOPTaHUICCKUX BEIICCTB B OBITY M MPAKTUYCCKOM JISATSIIEHOCTH YCIIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIUBAThH
UX B3aMMOCBSI3b, HCIIONH30BaTh COOTBETCTBYIOIIME TMOHATHS MPHU ONHCAHUU HEOPTaHMUYECKUX
BEIIIECTB U UX MPEBPAIllCHUM;

c(OpPMHUPOBAHHOCTh YMEHHH HCIOJH30BAaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
GopMysT BENIECTB W ypaBHEHUH XWMHUYCCKUX PEAKIUI, CHCTEMATHUECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBINA Ta3, aMMHUakK, TaméHas M3BeCTh, HEralléHas W3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(hOpPMHUPOBAHHOCTh YMEHHUH OMPEACIIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMUYIECKIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
METaJIJTNYecKasi, BOJOPO/IHASA) B COCAUHEHHSIX, THUI KPUCTALIUYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJICKYJISIpHAs, WOHHAS, METAJUIMYeCKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPTAaHHMYECKHUX COCTUHCHHIA,

c(hOpMUPOBAHHOCTh YMEHUHN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIIe COeTuHEHUN (TIPOCThIE BEIIeCTBa — METAJUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KHCIIOTHI, aM()OTEpHBIC THIPOKCHUJIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY», «IHEPrETUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XHUMHYECKHE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCHU(PUUIMPOBATh XMMUYECKHE PEAKLUHU IO Pa3TMIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pPEaKLUUN pa3IUYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHbIE YPaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

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

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

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMU OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IMPOLECCHI, JIeXKaIlue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIY4YE€HUs CEPHON KHCIIOTHI, aMMHaKa, a Takxke cHopMHUpPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLICHHM Tra30B IMPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHHUS XUMUYECKON MOCYAON U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IJIAHUPOBATH M BBIMOJHATh XUMHYECKUNA HKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKON pEeaKlUH, PeakIMd HOHHOIO OOMEHa, KAaueCTBEHHbIC pPEaKIUU Ha
cyns(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIIepUMeHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpeACTBAa MaccOBOM KOMMyHUKaluu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY>KaIoIlle MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMS BEIIECTB M XUMUYCCKHUX SBIICHUIA;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHSI OPraHMYCCKUX COCAUHCHUH A. 3 https://myschool.edu.ru/
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [penenbHbIE YIICBOAOPOIbI — ATKAHBI 2 https://myschool.edu.ru/
Henpene e €BOJIOPO/IbI: AJIKCHBI,
2.2 HPEACIBHPIE YITIEBOAOPOBL: QIIKEHH 6 1 https://myschool.edu.ru/
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTHyecKue yrieBoa0pOIbI 2 https://myschool.edu.ru/
I1
2.4 PHPOIHBIC HCTOTHIRH YHTICBOROPOIOS M 3 1 https://myschool.edu.ru/
ux nepepadoTka
Hroro mo pazueny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyecKue coeAnHeHUs
3.1 Crouptbl. DeHon 3 https://myschool.edu.ru/
A . Kap6 .
3.2 JIBACTHARL RAPOOHOBHIC KHCHOTRE 7 1 https://myschool.edu.ru/
CrnoxHble 3¢upbl
3.3 VYrneBonsl 3 1 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 ‘ https://myschool.edu.ru/
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

51 ‘ [Tnactmaccel. Kayayku. BosokHa 2 ‘ https://myschool.edu.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuomuueckas cucTeMa XUMUYECKIX 3 https://myschool.edu.ru/
anemenToB 1. 1. Menaeneena
.M §)
1.2 Crpoenne pewectsa. Muorooopasue 4 https://myschool.edu.ru/
BEILIECTB
1.3 XUMHUECKUE PEAKIIHH 6 1 1 https://myschool.edu.ru/
Htoro o pazaeny 13 https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi xXumust
2.1 Meraibl 1 https://myschool.edu.ru/
2.2 Hemeramnsl 1 1 https://myschool.edu.ru/
53 CBs13b HEOPTAaHUYECKUX M OPTAHMYECKUX ) https://myschool.edu.ru/
BEILECTB
Hroro no paznemy 17 https://myschool.edu.ru/
Pa3znen 3. XuMus M :KHN3Hb
3.1 XHUMUS U )KU3HbD 4 https://myschool.edu.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/m Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
IIpeameT opraHudeckoil XUMHH, €€
1 pedt P 1 https://myschool.edu.ru/
BO3HMKHOBCHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpOeHUSI OPraHUIECKUX
coenuHeHuit A. M. bytnepoBa, e€ OCHOBHbIE ps://myschool.edu.ru
2 i A. M. b 1 https:// hool.edu.ru/
MTOJI0XKCHUS
[IpencraBnenue o kiaccupuKanuu
opranuyueckux emecTB. HomenknaTypa
3 P o P 1 https://myschool.edu.ru/
(cucremaTHueckasl) U TPUBHUAJIbHbIE HA3BAHUS
OpPraHWYECKUX BEIECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 oMOTIOTHHECKIT P 1 https://myschool.edu.ru/
TOMOJIOTUYECKHI PsIJT
Metan u 3TaH — HpocTeiIIe
5 P 1 https://myschool.edu.ru/
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOWCTBA 1 https://myschool.edu.ru/
OTUIICH U IPOIUIIEH — IPOCTCHIIINE
7 pencra l; TKeHO P 1 https://myschool.edu.ru/
MPEICTABUTEIIN AIKEHOB
IIpaktuyeckasa padora Ne 1. «Ilonyuenue
8 p p . i 1 1 https://myschool.edu.ru/
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metwioyTamuen-1,3. [lonyuenue 1 https://myschool.edu.ru/

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI
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AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUH psAd. AUCTHICH — https://myschool.edu.ru/
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB
Brruncnenus mo ypaBHEHHUIO XUMHUYECKOU

11 P https://myschool.edu.ru/
peakiuu
ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD

12 https://myschool.edu.ru/
apeHOB
I'eHeTHYecKas CBSI3b YIIIEBOIOPOIOB,

13 E AOpOZ https://myschool.edu.ru/
MPUHAJICKAITUX K Pa3IMIHBIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOJHBIH ra3 v MONYTHbIC He(TAHBIC ra3bl, https://myschool.edu.ru/
HEe(Th U MPOIYKTHI € TiepepaboTKn
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 NPUPOJHBIN ra3 v MONYTHbIC He(TAHBIC ra3bl, https://myschool.edu.ru/
He(Th U MPOIYKTHI € TiepepaboTKu
KoutponsHas pabora mo paszaei

16 P P pasaeiy https://myschool.edu.ru/
«YTneBoaopoab»
ITpenensHBIE OTHOATOMHBIE CIIUPTHI:

17 et P https://myschool.edu.ru/
MeTaHOJI U 3TaHo1. BomopoaHas cBs3b
MHoroaroMHbI€ CIIUPTHL: STUIECHIIINKOIb U

18 P https://myschool.edu.ru/
TJIHIEPUH
deHoJ1: cTpoeHne MOJIEKYIIBI, PU3HMYSCKHUE U

19 p . yaL, & https://myschool.edu.ru/
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
Anprerunsl: GOopMaNIbIErU] U alleTAIbIET U,

20 ACTHABL: GOp H https://myschool.edu.ru/
Aneron
OIHOOCHOBHEIE IIPENEILHBIE KAPOOHOBBIE

21 p p https://myschool.edu.ru/
KHCJIOTBI: MypaBbUHAsI 1 YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa https://myschool.edu.ru/
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pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK

23 https://myschool.edu.ru/
IPEICTABUTEIN BBICIIMX KAPOOHOBBIX KHUCIOT

24 Mpl1a KaK coliu BBICI_HI/I\)'( KapOOHOBBIX https://myschool.edu.ru/
KHCJIOT, UX MOIOIIIEE JIEHCTBHE
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KHCJIOT. [ MAPOIIN3 CIIOKHBIX https://myschool.edu.ru/
3¢hupoB

26 KUPBI: THIpOIIHS, IpUMEHEHHe, https://myschool.edu.ru/
Ouosaoruueckas poJib KUpPOB
VYraeBoasl: coCTaB, KiacCH(pHUKaIs.

27 Bakneiiire mpeacTaBUTENN: TI0KO03a, https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u 1esumiono3a Kak mpupoIHbe https://myschool.edu.ru/
OJUMEPBI
KonTpomnpHas padora 1o pazaeny

29 «Kucnopoacoaepxaiiye opraHu4ecKue https://myschool.edu.ru/
COEIMHEH U

30 AMWHBI: METHJIAMHH M aHUJIUH https://myschool.edu.ru/
AMHHOKHCIIOTHI Kak aM(pOTepHbIE

31 OpPraHUYeCKUE COSTUHEHHUS, UX https://myschool.edu.ru/
ouosornyeckoe 3HaucHue. IlenTumapt

32 bestiit Kkai npHpozibie https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33 OCHOBHBIC TIOHSTHS XHMIH . https://myschool.edu.ru/
BBICOKOMOJIEKYIISIPHBIX COEIMHEHHIA

34 (JCHOBHEIC METOZH CHHTC32 https://myschool.edu.ru/

BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs

1 1 https://myschool.edu.ru/
KOH(UTYypalus aToMOB
[Iepnognueckuii 3axoH u [lepnoanueckas
cucTeMa XuMu4eckux aiementoB /1. U.

2 A . 1 https://myschool.edu.ru/
MeHeneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCIMHEHHI 110
rpyIaM U rnepuojaaM. 3HauyeHUue

3 Py P 1 https://myschool.edu.ru/
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuuecknx snemMeHToB /.. Menneneesa B
pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€

4 BU/JIbI; MEXaHU3MbI 00pa30BaHUs KOBAICHTHOM 1 https://myschool.edu.ru/
cBs3u. Bogopoanas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
Crenens okucienus. Bemecta

5 1 https://myschool.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS
[Tonsatue o nucnepcHbIx cucremax. MicTuHHbIE

6 Y KOJUIOW/IHBIC pacTBOPBI. MaccoBas 10Jist 1 https://myschool.edu.ru/

BEILIECTBA B PACTBOPE
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAMHEHH. [ eHeTnueckas
CBSI3b HEOPTaHMYECKHUX BEIECTB, PA3THMYHBIX
KJIaCCOB

https://myschool.edu.ru/

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

https://myschool.edu.ru/

CkopocTtb peakiuu. OOpaTuMbIe peaKiuy.
XUMHUYECKOE PABHOBECHE

https://myschool.edu.ru/

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTpoauTrueckas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (PH) pactBopa.
Peakiuu nonnoro oomena. ['maponm3
OpPTaHWYECKUX ¥ HEOPTaHNYCCKHUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 371EKTPOIM3€E PACILUIABOB U
pacTBOPOB coneit

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHI)

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

14

Mertamibl, ux nosnoxenue B [leprnoanueckoi
cHUCTEeMe XUMUYeCKux dieMenToB [1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKue CBONCTBa
METAJIJIOB

https://myschool.edu.ru/
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CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsIJT

15 . https://myschool.edu.ru/
HanpsHKeHUH METAILIIOB
XUMHYECKHE CBOMCTBA BaKHECUIIINX METAJIJIOB

16 (HaTpuii, Kanui, KaJablUid, MarHHA, https://myschool.edu.ru/
AIIOMUHUI) U UX COEIMHEHUI
XHUMHUYEeCKHEe CBOMCTBA XpOMa, MEJIH 1 X

17 . P https://myschool.edu.ru/
COEeTUHCHHI
XnMHUYecKre CBOMCTBA [IUHKA, JKeJie3a U UX

18 . https://myschool.edu.ru/
COeTUHEHH I
[IpakTuyeckast padora Ne 2. "Permenne

19 IKCIIEPUMEHTAILHBIX 33/1a4 [0 TEMe https://myschool.edu.ru/
«MeTtaiie»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi

20 cUCTeMe XUMHUYECKuX deMenToB J1. 1. https://myschool.edu.ru/
MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
duszndyeckre cCBOMCTBA HEMETAJIJIOB.

21 ANIOTpONHUS HEMETAIJIOB (Ha MpUMeEpe https://myschool.edu.ru/
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)
XHUMHUYECKHE CBOIICTBA raJIOT€HOB, CEPhI U X

22 . p https://myschool.edu.ru/
COCIMHCHUI
XuUMHUYeCKHEe CBOICTBA a30Ta, pocodpa u ux

23 . Pocodp https://myschool.edu.ru/
COCIMHEHMI
XUMHUYECKHEe CBOMCTBA yriiepoaa, KpeMHHSA U

24 . yrep p https://myschool.edu.ru/
UX COCIMHECHUH
ITpnMeHenne BaXKHEUIITNX HEMETAIIIOB M X

25 P N https://myschool.edu.ru/
COCIMHEHMI
O0001eHne 1 cucTEMaTU3ALMS 3HAHUI 110

26 https://myschool.edu.ru/

TeMe «HemeTtannbely. BeranciaeHus mo
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YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 IKCIIEPUMEHTAILHBIX 33124 [0 TEMe 1 https://myschool.edu.ru/
"HemeTtast"»
KontponsHas pabota o remam «MeTamib 1

28 P P 1 https://myschool.edu.ru/
«Hewmerannb»
Heopranuueckue 1 OpraHu4ecKie KUCIOTHI.

29 P P 1 https://myschool.edu.ru/
Heoprannveckue n opraHn4eckue OCHOBaHUS
AMdoTepHBIC HEOPraHUYECKUE U
OpraHuyeckue coequHeHus. [ eHeTnueckast

30 P A 1 https://myschool.edu.ru/
CBSI3b HEOPTAaHMYECKUX U OPraHUYECKUX
BEILIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 YHEPreTUYECKON U MUILEBON 0E30MacHOCTH, 1 https://myschool.edu.ru/
Pa3BUTUU MEIUIMHBI
[TpencraBienus o0 OOIMX HAYUHBIX

32 NPUHIXNAX TPOMBIIIIEHHOTO MTOTyYeHUS 1 https://myschool.edu.ru/
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAIIOB 1 https://myschool.edu.ru/

34 XUMHS ¥ 30POBbE YEIIOBEKa 1 https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKITMOHEpHOE
obmectBo «M3marenscTBO «lIpocBenicHme
» Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AKIIMOHEpHOE
obmrectBo «M3narenscTBo «IIpocBerieHney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C.I'abpuensu, I'.I' JIpicoBa «Xumust Meroauueckoe nocodue — 6a3oBbIid ypOBEHB» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O011as XuMus B TECTax, 3aadax, ynpakHeHusx. 11
kiace» — M.: IIpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponbHbie 1
POBEPOUHBIC PaOOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas kHura st
yuurensi». Yacts 1 — M.: Ipoda, 2019 rogx.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumust 11 knacc: HactonpHas KHUATA 115
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XUMUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueOuuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kimacey, - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMHUUeCKHi SIKCTIEepUMEHT B 1kose 11 kimacey; - M.:
Hpoda. —2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiiT as yautesst «5 uay Ha ypoK XUMHN)
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTHas KommeKus « XuMUsD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumusi. Komtekus Poccuiickoro o0meo0pasoBarenbHOro mopraia

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

http://www alhimik.ru Bcepoccuiickas onuMIinaa mKoJIbHAKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckass XUMUs: JICKTPOHHBIN YUeOHUK [T CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: JIEKTPOHHBIN YICOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucranimonHast OJIMMIIHA/IA 10 XUMHH: TEIEKOMMYHHUKAI[HOHHBIN



00pa3oBaTeNbHBINA MTPOCKT






