MO "EPABHATICKHAEA PAHOH"
MEOY «COCHOBO-OFEPCKAS COLL N> 22

w01 HACHRUITON A ¥ CBoPAcICHOR

cPucedarpenas
JuMECT U T2 L IMPCKTOPA I upexton

PyROBRM ICTR MO

Aot i Aocetrio S HAP MSOS «COCOU No 25 MEOY_«COCOLL N> 25
' 47 LB apen soprneBal ST T Gagorekas !
TipoToKaT N 1 01 &
28.08.2024 T, 28.08.2024 1.
i< ’I'IE,O
‘_' "‘J[.l']dl;j" 4
PABOUYAS OIPOIPAMMA

ITPTANTET: XITMHA
VPORLILb: 160-11
COCTABHTI. b TAUTANOHIOKOBA AL

PaccxuEPCHY 17 3HCeTalEN MR OTIUCCROTD LoeTa
mnosoron Nel on 29, 0%.202%

2024-2023 yuedus¥ T08




MNOACHUTEJIBHASA 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (erepalibHON 00pa3oBaTeNbHON MPOTpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit @Dexpepanuu, pean3yrOIMIAX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3padOTKe MporpamMmbl IO XUMHH, K OIPEIEICHHUI0 O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHIENTYalbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COIep)KaHMsl, pPE3yIbTaTOB OOy4eHUS H
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepIIAIOIIUM JTAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHOl cpene. Peanusyercs xuMudeckoe oopazoBaHue 00YYAIOLIMXCS HA YPOBHE CPEIHEro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM MPUPOBI U B MAaTEpHATLHON KHU3HHU OOILECTBA, a TAKXkKe C Y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyI0 pOjb B COBPEMEHHOU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThIO MHPOBOH KYJIBTYphl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUUecKoi, MHUIIEBOM, 3KOJIOIMYECKOW O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYalOIIMXCs, HEOOXOANUMYIO MM MJis
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» 1 «OO01Iasi 1 HeOpraHMYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUH 110 HEOPraHUYECKON XMMHUU (C BKIIFOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa OOEeCIeYrBAeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHA» chopMUpOBaHa B MPOrpaMMe [0 XMMHH HAa OCHOBE CHCTEMHOTO IOAX0Ja K M3yYCHHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHMYECKHUX COCIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHus B mpeaMeTre «XuMus» 0a30BOro ypOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKasi XUMHUSL» O00YUYArOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUM, CBOWCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTEIbHOH U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yueOHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3yYeHHsS OPHEHTHUPOBAHO Ha (pOopMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOIHBIX SBIECHUHN MyTEM SKCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUN U MaTepUaIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl Pa3IMUHBIX BUIOB AEATEIBHOCTHU: PELIEHUs MTPOOJIEeM, TOMCKA, aHAIN3A U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHHM Kak Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUUYECKOW JEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIAMHU H3ydeHUs mpeaMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHE $3bIKA HAYKH, YCBOCHHE M
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX ISl MPUOOPETEHUs YMEHUN OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XHMHUYECKOTO JKCIEPUMEHTAa, COOJIOJCHUEM IpaBuil 0O€30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3a7a4 U3y4eHHs IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B cHCTeMe cpemnHero obmiero obOpaszoBaHus. CerojgHss B MpENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNU U 33/1a49H, KaK:

aganTanus OOydJaloImMXCs K  YCJIOBHSM  JUHAMHYHO  Pa3BUBAIOIIECTOCS  MHpA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUU XMMHUH, a TaKXKe ISl OLIEHKHU C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE 3HAHHUS 110 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupOBaHUE U Pa3BUTHE Y OOYUAIOMIMXCS aCCOIIMATUBHOIO U JIOTUYECKOTO MBIIUICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pEHIeHWH TJo0aldbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaAKXKE MPUOOPETEHUSI OIbITa UCIIOJIb30BAHMSI MOTYYCHHBIX 3HAHUM JJIS TPUHATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuciIo 4acoB, OTBEAEHHBIX ISl U3YYEHHUs XHUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUsS. CTpyKTypHbIe (OPMYJIBI OpPraHUYECKHUX BellecTB. ['omonorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaONIOJICHHE ¢ OMNHCAHHME JEMOHCTPALMOHHBIX OIMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALlUH, OKUCICHHS U TIOJMMEpH3allui ), OJy4YeHHe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUIEKAIIMMY K Pa3IM4HbIM KJ1accaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEIECHUE MPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU CIUpPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUPTHI). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riauuepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHuEe, PU3NUECKUE M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KJIacca KUCIOT, PeaKIIHs
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

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

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Menu(ll), oxucieHne amMMHauyHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nesmiono3a Kak npupojaHble noaumepbl. CTpoeHne Kpaxmana U IeJIIH0I036I.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE ATaHoda okcuaoMm Meau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja Cc HOJOM), NpPOBEACHUE IPAKTHUYECKOM padoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IPOAYKTOB PEAKILIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak npupoJHbIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. IlepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JAEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEJKOB IpH HarpeBaHWU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MU M3yd4eHUU opraHumdeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SBJIEHUE, HAay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (pU3MUECKUe BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTh. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
snemeHToB JI. Y. MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMHUYECKOU CBs3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). Bomopoanas cBs3b. BajaeHTHOCTD.
DneKTpOOTpULATENIbHOCT. CTENEHb OKUCIEHUS. FIOHBI: KAaTUOHBI U AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpbI. MaccoBas 10715
BELIECTBA B pacTBOpE.

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

Xumnueckas peakuus. Krnaccupukanuss XMMHYECKHX pEakuil B HEOPraHWMYECKOW u
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YyUEHUS BEIIECTB U WX MPEBpAIlllEHUI: JEeMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTanuzaTopa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemeHToB JI. M. MenneneeBa u 0coOE€HHOCTH cTpoeHHs aroMmoB. dDusnuueckue cBoOicTBa
HEMETAIJIOB. AJTOTPOTMHS HEMETAJNIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojia U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢duznueckue cBoiicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus: MeTauioB. [IpruMeHeHre METallIoB B OBITY M TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCHIA aJOMUHHUS C PACTBOPaMM KHMCIOT U ILIENOYEH, KaueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns 00 OOWIMX HAay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHBIE YJ00pEHUsI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€ MpH U3ydyeHHH OOIIel M HeOPraHU4eCKOM XMMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHSTHSA: Hay4HbIH (akT, TuIoTes3a, 3aKOH, TEOpHH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKU YpOBEHb, BEIECTBO, T€JIO0, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOpHbIE TOPOIbI, TOJIE3HbIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
MPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MPaBUJIAMU IOBEJIEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATEIBbHOCTH OOYYaloUIMXCs IO peaau3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MPaBWJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBaXKEHHs K IIpoLecCy TBOpYECTBA B 00JACTH TEOPUU M IPAKTUYECKOIO NPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



UHTEpeca M IMO03HABATEJIbHBIX MOTHBOB B TONYYEHHUM U TOCJIEIYIOIIEM aHajIu3e
UHPOPMALIUHU O TIEPETOBBIX TOCTUIKEHUSAX COBPEMEHHOM OTEUeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS [EHHOCTH TIPaBWJI WHAWBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BATEIbCKONW JEATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/1a4 COIHAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymel npodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHMA TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIJIeM, BIUSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JNEHCTBUHN, MPUHOCALIMX BpEA OKpYKaloIled NPUPOIHON cpere,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  JKOJIOTUYECKOH  HampaBlIEHHOCTH, YMEHHMS pYKOBOJCTBOBAaThCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHU,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNEe, H3MEPEHHE, SKCIICSPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC YyueOHBIC AEWCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1aieHHe YHUBEPCAJIBHBIMU YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,



UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4ecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakIud — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IMIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIAOB W (OPM MpencTaBleHUs, KPUTHUYECCKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BOMPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ JAUAOra U/WIN JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C Ipe3eHTallleil pe3ylbTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJICIOBAHUM MyTEM COTJIACOBAHUS MO3UIIUH B XOZ€ 00CYX/IeHU U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN IPU BHINOJHEHUHM YU4EOHBIX M HCCIIEIOBATEIbCKUX 3ajad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHTHS (XUMHUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIBHAS TPYMIA, paguKai, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. byTtnepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTY M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOMy4YeHUHU M 0€30MaCHOM MCIOJIB30BaHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHM4YEeCKUX COCTUHEHUI;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
JAJI UWIHTIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YyrneBomopoabl, KHUCIOPOJ M  a30TCOACpX AIIUEe COCAMHEHUS, BBICOKOMOJEKYISIPHbBIC



COCIMHEHMS), J1aBaTh MM Ha3BaHHs 1o cucremarndeckoi HomeHkimarype (IUPAC), a Ttaxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEpPHUH, (eHom, ¢GopMalbAeru, aneTaibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWMCTBA TUIMMMYHBIX MPEJICTABUTENICH PA3TUYHBIX KIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0I03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpepabOTKH M MPAKTUYECKOe MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIH MPOAYKTOB PEAKIIHH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJACIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE MpaBUJia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(IpeBpalleHus] OPraHuYeCKUX BEIECTB MPU HAarpeBaHMUHU, MOJYUYCHHUE STHICHA U U3YyYCHHE €ro
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJYy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoit nHpopMmaru, UHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JIK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsl 0Oy4aloLUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHMS BEIIECTB M XUMUYCCKUX SBIICHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «OOmas M HeOpraHuuyeckas XUMUS»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIIECHUS DHEPTUU MPU XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABINBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJISI COCTABJICHHS
dbopMya BEHIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIM, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBManbHbIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, rameéHasi W3BECTh, HErali€Has W3BECTb, MUThEBAas COJA, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHI OTNPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOJAHAs) B COCIMHEHUSIX, TUI KPUCTAUIMUECKOW PEIIETKH KOHKPETHOIO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB
0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMEeTaJlIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XWMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KIACCHU(PUIMPOBATh XMMUYECKHE PEAKLIUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3IN4YHbIX TUIIOB, [TOJIHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH TIa30B NPU XUMHUYECKHX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHHS U COXPAaHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATh U BBIMOJIHATh XHUMHUYECKUNH DKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HOHHOTO OOMEHa, KA4eCTBEHHBIC peaklud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpaIICHUH C BEIIECTBAMH M J1a0OpaTOPHBIM 000pYyI0BaHUEM, TIPEICTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpMHUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3HPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHHKauuu, MHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM Cpebl, OCO3HABATH OMACHOCTh BO3JCHCTBHUS HA KUBBIE OPraHU3MbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBICHUN;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEeBOIOPOIBI — aTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crupter. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccer. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoaunuecTBo yacoB

Ne Konr  Ilpak Nara DJIeKTPOHHBIE
1/ Tema ypoka poaL  THYE Lo unpposbie
- Bcero | mHble ckme oOpa3oBaTe/ibHbIE
pa6o | paGo pecypchl
ThbI Thbl
[IpeameT oprannyeckoi XUMHH, €€ https://resh.edu.ru/subj

1 1 ect/lesson/6149/
BO3HUKHOBCHUE, PA3BUTUC U 3HAUCHHE

) Teopust CTPOCHHUST OPraHHYECKUX COCTUHEHHI 1 https://resh.edu.ru/su
A. M. BytniepoBa, €€ OCHOBHBIE MTOJIOKEHHS bject/lesson/6149/
[IpencraBnenue o knaccupuKauu

3 OpraHu4ecKux BeriecTB. HomeHkmarypa 1 https://resh.edu.ru/su
(cucremaTtnueckas) U TPUBHAJIbHBIC HA3BAHUS bject/lesson/6149/
OpPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH https://resh.edu.ru/subj

4 pan 1 ect/lesson/6151/

5 MertaH ¥ 3TaH — MPOCTEHIIINE PESICTABUTEIIN 1 https://resh.edu.ru/su
AJTKaHOB bject/lesson/6151/

https://resh.edu.ru/su

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 . .

bject/lesson/5412/

7 OTHIIEH 1 NPONMIIEH — IpocTeiue 1 https://resh.edu.ru/su
MPe/ICTABUTEIH AJIKCHOB bject/lesson/5412/

3 [IpakTnueckas padora Ne 1. «Ilomyuenue 1 1 Buptyanbnas
STHUIIEHA W N3YYECHHUE €T0 CBOHCTBY nmaboparopust
Anxanuensl. byraguen-1,3 u MeTunOyTaaneH-

’ https://resh.edu.ru/su

9 1,3. Ilonydenne CHHTETUYECKOTO KaydyKa H 1 )
pes y vy bject/lesson/5412/

HHBI
AJIKMHBI: COCTaB B 0COOCHHOCTH CTPOCHHS
’ https://resh.edu.ru/su

10 COMOJIOTUYECKUU psil. ALIETUICH — 1 bie?:t Nlesson/5412/
MPOCTEUIINNA MPEICTABUTEND ATKUHOB

11 Brruucnenus no ypaBHEHUO XUMUYECKON 1
peakuu

https://resh.edu.ru/subj

12 ApeHbI: 6eH3011 ¥ ToNyoJl. TOKCHYHOCTh 1 ect/lesson/4775/
apeHoB

13 I'enetnyeckast cBA3b yIiI€BOIOPO/IOB, 1
MIPUHAIEKAINX K Pa3IHYHBIM KJIaccaM

14 [IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB: 1 https://resh.edu.ru/subj

MPUPOAHBIN T'a3 U MOMYTHBIE HEPTSHBIE Ta3bl,

ect/lesson/6148/
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He(Thb U MPOIYKTHI €€ mepepadoTKu

[IpuponHbIe HCTOYHUKH YIIIEBOIOPOIOB:

https://resh.edu.ru/subj

15 TPUPO/THBIN Ta3 U MOMYTHBIC HE(TSHBIC ra3bl, ect/lesson/6148/
He(Th U MPOAYKTHI €€ rmepepaboTKu
DIIeKTPOHHBIC
KonTponbnas padora mo pazueny
16 «YTIeBOAOPOABI» MSAHIE KORTPOIA
HOPOJ 3VH

17 IpenensHBIE OMHOATOMHBIE CIIUPTHL: METAHOI https://resh.edu.ru/su
1 3TaHoJI. BonopoiHas cBs3b bject/lesson/4769/
MHOTr0aTOMHBIE CIIUPTHI: STUICHIJIUKONb U https://resh.edu.ru/su

18 .

[JIALEPUH bject/lesson/5727/

19 deHOoI: CTPOCHUE MOJIEKYJIbI, (PU3MYECKUE U https://resh.edu.ru/su
XUMHYECKHAE CBOWCTBA, TPUMEHCHUE bject/lesson/5727/

https://resh.edu.ru/subj

20 Anpperunpl: GopMalbACTH/ U alleTabICTHI. ect/lesson/4776/
ArnieToH -

https://resh.edu.ru/subj

91 OIHOOCHOBHBIC TIPE/ICNIbHBIC KAPOOHOBBIC ect/lesson/4776/
KHCJIOTBI: MypaBbUHAS U YKCYCHAs

29 [IpakTnueckas padora Ne 2. «CBoiicTBa Buptyansnas
pacTBoOpa YKCyCHOU KHUCIIOThD) naboparopus

93 CreapuHOBas U OJICMHOBAsSI KHCIIOTHI, KaK https://resh.edu.ru/subj
MPEICTABUTEIIN BBICIINX KaPOOHOBBIX KUCIOT ect/lesson/5952/

24 MbLa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, https://resh.edu.ru/subj
HX MOIOIIEe IENCTBUE ect/lesson/5952/
CrnoxHbIe 3UPHI KaK TPOU3BOTHBIC https://resh.edu.ru/subj

25 KapOOHOBBIX KHCIOT. [ HAPOITN3 CIIOKHBIX ect/lesson/5952/
3¢upoB
XKupbl: ruapoH3, IPUMEHEHHE, https://resh.edu.ru/subj

26
OuosioruuecKas pojb KHUPOB ect/lesson/5952/
aneBovm)I: cocTaB, Ki1accu(huKanus. https://resh.edu.ru/s

27 Baxkneiitnme mpeacTaBUTENN: TIIFOK034, i

ubject/lesson/6150/
bpykTO3a, caxaposa
Kpaxmai u 1esutioo3a Kak mpupoIHbie https://resh.edu.ru/subj

28
TIOJHMEpbI ect/lesson/5413/
KontponbHas padboTa mo paseny DNEKTPOHHBIE

29 «Kucnopoacoaeprkaliye OpraHudecKue W3JIaHUS] KOHTPOJIS
COETMHECHHUS 3YH

30 A S . https://resh.edu.ru/su

MUHBI: METUJIAMIH U aHUITUH .
bject/lesson/6296/
31 AMUHOKHUCIOTHI KaK aM(pOTepHBIC https://resh.edu.ru/su

OPraHuvYCCKUC COCAUHCHUA, UX

bject/lesson/4743/
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Ouonoruueckoe 3HaueHue. [lenTumbt
39 Benxu kak mpupoaHbIe BEICOKOMOJIEKYIISIPHbIC 1 https://resh.edu.ru/su
COCTUHEHUSI bject/lesson/4743/
33 OCHOBHBIE TOHATHUS XUMHUHN 1 https://resh.edu.ru/subj
BBICOKOMOJIEKYJIIPHBIX COETMHEHIH ect/lesson/6095/
OCHOBHBIE METOBI CHHTE3A https://resh.edu.ru/subj
34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHU. 1 ect/lesson/6095/
[TmacTMaccel, Kay4dyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 9 5
[MPOI'PAMME
11 KJIACC
KouuyecTBO 4acon
Ko Tp DJ1eKTPOHHBIE
Ne HTp |aktn | [lara uudposbie
Tema ypoxka o0JIb | 4Yeck | M3yue
n/n Bcero o0pa3oBaTeJibHbIE
Hble | He HUSA pecypesi
pado | pado
ThI ThI
https://resh.edu.ru/subj
1 XuMHYeCKHi 371eMeHT. ATOM. DJIEKTPOHHAS 1 ect/lesson/6479/
KOH(UTYpaIs aTOMOB
Ilepuoanueckuii 3akoH u [lepuoanueckas https://resh.edu.ru/subj
9 crcTeMa XMMHYecKuX sieMenToB . U. 1 ect/lesson/6479/
MemnieneeBa, ux CBSI3b ¢ COBPEMEHHON
TEeOopHUel CTPOSHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOICTB
XHMHYECKUX AJIEMEHTOB U UX COEJUHEHUH 110 https://resh.edu.ru/subj
3 TpyIIaM U TieproaM. 3HaUeHUE 1 ect/lesson/6479/
MIEPUOAMYECKOTO 3aKOHA M CUCTEMBI
xumuueckux 3yementoB /.M. Menaeneena B
Pa3BUTHU HAYKU
CrtpoeHue BelecTBa. XUMHUYeCKast CBS3b, €€
4 BI;EH' MexaHiIuSMBI 00pa3oBaHusl KOBaJICHTHON 1 thps://resh.edu.ru/su
’ bject/lesson/5581/
cBsi3u. BomopoaHas cBs3b
BayieHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTD.
5 CreneHn OKcheHHsI]jpBeLTupecITIBa 1 thps://resh.edu.ru/su
bject/lesson/6332/
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHUS
TlonsiTue o nucnepcHbIX cucremax. MICTUHHBIE
6 Y KOJUIOMIHBIC PacTBOPBI. MaccoBast 40 1
BEIIECTBA B PacTBOPE
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Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX COeUHEHUN. ['eHeTnYeckas

7
CBSI3b HCOPTaHMUYECKUX BEIICCTB, Pa3IMYHBIX
KJIaCCOB
Knaccudukanus XuMU4eCKUX peakiui B .
. . https://resh.edu.ru/subj
HEOPTraHWICCKON M OPraHMICCKON XHUMHH.
. ect/lesson/4938/
8 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH TS e
COXpaHEHHs U TPEBPAICHUS YHEPTUH TIPH
XUMHUYECKUX PEaKITHIX
https://resh.edu.ru/subj
9 CxopocTts peakiui. OOpaTHMBIC PEaKIIHH. ect/lesson/3523/
XUMHUYECKOE paBHOBECHE
ITpakTrueckas padora Ne 1. «Bnusaue
Bupryanbnas
10 pa3IugHBIX PAKTOPOB HA CKOPOCTH
N naboparopust
XUMHYECKOHN peakiium»
DnekTponuTrdeckas auccoruanys. [Torstue o
11 BOJIOpOoAHOM ToKazarese (PH) pacteopa.
Peaknim nonHoro oomeHa. ['uaponus
OpPraHMYECKUX U HEOPTaHUUCCKUX BEIECTB
OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.
12 [TonsiTre 00 AIIEKTPOIM3E PACILUIaBOB 1
pacTBOpOB coneit
ONeKTpOHHBIE
KonTponbHas paborta mo pazueny
13 W3JTaHUS] KOHTPOJIS
«Teopernueckre OCHOBBI XUMUK))
3VH
Meramnsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XUMHUUYECKUX d1eMeHTOB /1. 1.
A https://resh.edu.ru/su
14 MemneneeBa 1 0COOCHHOCTU CTPOCHHS .
. bject/lesson/5814/\
atomoB. O0mmue (hu3nyecKre CBONCTBA
METaJIOB
15 CriaBel METAJIOB. DJICKTPOXUMUYCCKHH PsijT https://resh.edu.ru/s
HaMPsHKEHU METAITIOB ubject/lesson/3493
XHUMHYECKHE CBOMCTBA BAXKHEHIIINX METAIIJIOB
16 ( N . . . https://resh.edu.ru/su
HATPUH, KaJaui, KaabLUi, MarHui ;
TPII, T, L bject/lesson/5814/\
AJTIOMHHHN) U UX COCTHMHCHUH
17 XUMHYECKHE CBOMCTBA XpOMa, MEJIA U MX https://resh.edu.ru/su
COEIMHEHHIH bject/lesson/3534/
13 XHUMHYECKHE CBOMCTBA LIMHKA, JKEJIe3a U UX https://resh.edu.ru/su
COEUHEHUN bject/lesson/3534/
[IpakTnueckas padota Ne 2. "Pemienue
Buptyanbnas
19 JKCIICPUMEHTAIBHBIX 33]1a4 110 TEME
" naboparopust
«MeTas
20 Hemerams, ux momoxenune B [leproguaeckoit https://resh.edu.ru/su

CHUCTEMC XUMHNYCCKHX DJICMCHTOB ﬂ n.

bject/lesson/5939/
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MenzeneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

du3nyeckue CBOMCTBA HEMETAJIOB.

https://resh.edu.ru/su

21 Aitorpo eMeTaJuIoB (Ha epe 1 ;
AUOTPOMH HEMETAILIOB (11 MpuMep bject/lesson/5939/
KHCIIOpoJa, cepbl, pocdopa u yriepona)
XHUMHUECKHE CBOWCTBA T'aJIOTEHOB, CEPBI U HX https://resh.edu.ru/su
22 . 1 3
COEUHEHUN bject/lesson/5939/
XUMHUECKHE CBOWCTBA a30Ta, pocdpa u ux https://resh.edu.ru/su
23 . 1 3
COEIMHEHHH bject/lesson/5939/
XUMHYECKHE CBOICTBA yriiepo/ia, KPEMHHUS U https://resh.edu.ru/su
24 N 1 3
UX COEIUHEHUN bject/lesson/5939/
[TpuMmeHeHNE BaXKHEHTIIMX HEMETAJIOB U UX https://resh.edu.ru/su
25 N 1 ;
COEIMHEHHIH bject/lesson/5939/
O0001IeHNE U CUCTEMATH3ALMS 3HAHUH 110
ONeKTpOHHbIE
TeMe «HeMmeTtamiery. BeraucieHus mo
26 . 1 W3JTaHUS] KOHTPOJIS
YPaBHEHUAM XUMHUYCCKHX PEaKIMil U 3VH
TEPMOXUMHYECCKHE PACUETHI
IIpakTudeckas pabora Ne 3. «Pemenue
Bupryansnas
27 SKCIIEPUMEHTABHBIX 3a7a4 10 TeMe 1
" " nabopaTopust
Hemetamnsr"»
DneKTpo e
KontponbHas pabota o Temam «MeTauibi» 1 FICKTPOHIEL
28 «HeMeTATTED 1 W3JTaHUS] KOHTPOJIS
METAJIIBI
3VH
29 Heoprannueckue U OpraHUdecKne KMUCIOTHI. 1
Heoprannueckue U OpraHndecKHe OCHOBAHUS
AmoTepHbIe HEOPraHUYECKUE U https://resh.edu.ru/subj
30 OpraHUYECKHUE COeIMHEH s, | eHeTHIecKast 1 ect/lesson/4960/
CBA3b HEOPTaHUYECKUX U OPTAaHUIESCKUX
BEILIECTB
P 0 7
e I
HEPTeTUY W ¥ IIUIIEBOM [IACHOCTH 3
p - ’ bject/lesson/3504/
Pa3BUTHU METUIMHBI
IIpencraBinenus 00 00X HAYYHBIX
32 I pnj WIAax II OMBIH_IJ'II:HHOFO}II'IOJI SHHUS 1 https:/Iresh.edu.ru/su
P le P i bject/lesson/3504/
BAKHEHIINX BELIECTB
33 YeoBEK B MUAPE BEILECTB U MAaTEPUATIOB 1 https://resh.edu. u/su
be Betlt p bject/lesson/3504/
34 X A IODOBEE YeIOBCKA 1 https://resh.edu.ru/su
AMUS U BbE YEJIOBEK ;
AoP bject/lesson/3504/
OBIIEE KOJIMYECTBO YHACOB I10O 34

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHME OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI AJ151 YUEHUKA:

1. Xummus. Opranndeckast Xumust: yaeOHuK 1yt 10 kimacca 001meo0pa3oBaTenbHbIX
yupexnenuii / I'.E. Pymsutuc, ®@.I". ®enpaman.-M.: [Ipocsemenne, 2020.

3. Xumus. O6mas xumust: yaeOnuk s 11 knacca o6uieo0pa3oBaTeNbHBIX YUPEKIACHHUH /
I'.E. Pymsutuc, @.I'. ®enpaman.-M.: [Ipocsemenue, 2020.

METOANYECKHE MATEPUAJIBI JJIA YUUTEJIA:

1. I'apa H.H., 3yeBa M.B. KonTpomnbHbie u ipoBepodnbie padboTs! o xumun. 10-11 i1.:
MeTtomuueckoe mocobue. — M.: Jlpoda, 2019.

2. I'apa H.H., [Toco6wue ais yuntens «Ypoku xumuu B 10 ximacce», M., [Ipocsemenue, 2012
3. Pamenxuit A.M. lunaktiuueckuii marepuai mo xumun 10-11: nocobue mist yunrens /

A M.Pageuxuii.-M.:

4. Xumus 10 knacc. TecTsl o oprannveckoit xumun, Psioos MLA.

HOUOPOBBIE OFPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBHI CETU UHTEPHET

1. http://school-collection.edu.ru/ - Enunas xosekuusi uppoBBIX O6pa30BaTeJII)HI>IX
pecypcoB

2. http://him.1september.ru/ - 3€KTpOHHAs Bepcus razersl "Xumus" npuioxenue k "1
ceHTsaops"

3. http:/festival.1september.ru/subjects/4/ - decTuBaNb negaroruyeckux ujaei "OTKpbITHII
ypok". Pa3paboTku ypoKOB 10 XUMUHU

4.  http://www.alhimik.ru/ - AJIXUMUK. DneKTpoHHBIH )KypHa JUis IpenojaBaTeei,
LIKOJIBHUKOB U CTY/IEHTOB, U3y4alOlUX XUMUIO. BKiltouaeT MeToguueckue
pPEKOMEHIalu JJis yYuTelIeld XUMHUH, CIPABOYHUKH, Onorpaduu BEJIUKUX XUMHUKOB,
paznensl "Becenas xumud", "XuMus Ha KaKIbli 1€Hb" 1 MHOTO APYTOM HHTEPECHOM
U TI0JIe3HOM nHpopManuu

5. http://hemi.wallst.ru/ - Xumus. O6pa3OBaTeJILHLH71 CalT JJIs IKOJIbBHUKOB U CTYJAEHTOB.
DNEeKTPOHHBIA YUeOHUK IO XUMHH JUIsl CPEAHEN IIKOJIbI, TPUTOAHBIHN JUIs
HCIOJIb30BAaHUS KaK B OOBIYHBIX, TaK U B CIIEUAIIM3UPOBAHHBIX KJIACCaX, a TAKKE JIJIs
MTOBTOPEHMS MaTepualla B BBIIIYCKHOM KJlacce U JJisl HOJrOTOBKHU K Sk3ameHaM. Ha
caiiTe onmyOIMKOBaH psj MPUIOKeHU: Tabnauia MeneneeBa, Tabiauna
ANEKTPOOTPHULATEILHOCTEN JIEMEHTOB, AIEKTPOHHBIE KOH(PUTYpallH 3JIEMEHTOB U
Ip., @ TAK)KE 3aJ]a41 I CAMOCTOSITEIBHOTO PELICHUS

6. http://www.college.ru/chemistry/ - OTkpbIThI Komnemk: XuMus. DIeKTpOHHBIA yueOHUK
10 XMMUH (HEOpraHU4ecKasl, OpraHuecKas, iAepHas XUMHUsI, XUMUS OKPY’KaroIen
cpenbl, OMOXUMUS); COACPKUT OOTBIITOE KOJTUIECTBO TOMOJHUTEIHHOTO MaTepuaa.
VY4eOHHMK COMPOBOXKIAETCS CIPABOUYHBIMU TAOIHUILIAMH, TPUBOAUTCS MOAPOOHBIN
paz00p TUMOBBIX 3aja4, MIPEACTABICH OOIBIION HAOOP 3a/1a4 TSI CAMOCTOSI TETHHOTO
peleHus

7. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - OO6pa3oBaTeIbHBIN cepBEP
tecTupoBanus. becrarnoe on-line TecTupoBaHue O XUMUHU

8. Xummus (8-11 knacc) Bupryansnas nadbopatopus: Y4ueOHOE dJEKTPOHHOE U3TaHNE
(JIaGopaTopus cucremsl MynsTMeaua, Mapl ' TY).  BupryanbHas naboparopust
COJIEPXKUT OIIBITHI MO CIeAYIOmMUM pasnenam: O6opyaoBaHue J1a00paTOPHH;
CBolicTBa HEOPraHUYECKUX BelecTB; CBONCTBAa OPraHUUYECKUX BEILECTB;
XUMHYECKUE peakiiii; ATOMBI U MOJIEKYJIBI.
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