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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro npeamera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHHM, K OIPEIEICHHUIO O0IIen
CTpaTeru 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LN, COJepyKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpIIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe DSKOJOIMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
ob1rero od6pa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO OMNpEZENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CIEHU(PHUKHA HAyKH XUMHHU, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJib B COBPEMEHHON
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHNE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOJbI U YelIOBeKa, KOTopoe (GopMUpYeTCs B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHMCTBYST C JAPYTUMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MHUIIEBOM, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OONIMMH IEISIMH W TPUHIUAIIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY OOYYaromIMXcs, HEOOXOIUMYIO UM JUIS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOJOJDKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XHUMHUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHndeckol xumuu. @opMHpOBaHUE AAHHOW CUCTEMBI 3HAHUIM
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe [0 XMMHH HAa OCHOBE CHCTEMHOTO IMOJX0Aa K W3Y4EHHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHUS OPraHMYECKHX COCOUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOIOB O
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmdeckoil XMMHMM IOIY4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjOM 3peHus B mpeamere «XHUMuUs» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUS» O0yUYaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHWN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHM M MPAKTUYECKUX HPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX MCCIIEOBATENbCKUX 3a7ad. B menom copepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUM MMyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTepHaIIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera NpeaycMaTpuBaoT (POPMHUPOBAHUE YHHBEPCAJIBHBIX Y4YEOHBIX NEHCTBHM, MMEIOIIUX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npaktuke npenoaaBaHus XUMUM Kak Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHMsl, TaK U
Ha ypOBHE cpenHero oomero oOpa3oBaHMs, INpPU  OMNPEAETICHUU  COJAEp’KaTeIbHOU



XapaKTepUCTUKU IIeJiell M3y4deHHsl MpeAMeTa HamnpaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3HAETcs (HOPMUPOBAHME OCHOB XHMHYECKOH HayKH Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON JEATENIBHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABIaHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMU WM3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (GOpMUPOBAHHE CHCTEMbl XHMHUYCCKHX 3HAHMHA KaK Ba)KHEWIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUHM XHWMHH, OCBOCHHUE S3bIKa HAayKH, YCBOEHUE W
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTUS U CTAHOBJICHMUS;

e (QopmupoBaHHE U PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX IJII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUU M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHHEM XHMMHYECKOTO JKCIEPUMEHTa, COOIIOJCHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3yuyeHUs MperMeTra B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU ITPUOPUTETAMU
B cuUCTeMe cpenHero ooOmiero oOpa3zoBaHus. CerogHss B MNpeNoAaBaHUM XMMUU B OoJbIIei
CTENEHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoOJiepKaHusi oOydyeHus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIAJICIOIIET0 He HAaOOpOM 3HaHMM, a (YHKUMOHAIBHON IPaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHUSMH aKTUBHOTO MOJYYEHHUsI 3HAHUW U MPUMEHEHUS UX B PEAIbHOW KU3HU IS pEeLICHUs
MPAKTUYECKHX 3ajau.

B cBs3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajanTanus OOyYaroIIUXCS K  YCIOBUSM JUHAMHYHO  DPa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE HMHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
MMEIOUINX YHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpooiieM,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX [UIsI TPUOOpPETEHHs OIbITa
JeATETbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJISI OLEHKH C
MO3HUILMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, NHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcst: CIOCOOHOCTH CAaMOCTOSTENILHO IPUOOPETaTh HOBBIE 3HAHHS MO XMMHUU B
COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMHU, UCTIOIH30BaTh COBpEMEHHBIE MH(GOPMAIIMOHHBIE
TEXHOJIOTHH JIJIs IOMCKA U aHalln3a yueOHOU U HayYHO-MOMYJISIPHON HHPOPMAIIK XUMHUYECKOTO
COJIepKaHUs;

(dbopMUpOBaHUE U PA3BUTHE Y O0YUAIOIIMXCS ACCOMUATUBHOTO M IOTHYECKOTO MBIIIICHHSI,
HaOJII01aTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJACHUN XUMUYECKOTO 3KCIIEPUMEHTA;



BOCIIUTaHHE y 00yUaromuxcst yOex1EHHOCTH B T'yMaHUCTUYECKOI HaIlPaBIE€HHOCTH
XUMHH, €€ BXKHOH POJIHM B PELICHUHU TTI00AIBHBIX MPOOJIEM palliOHAIBHOTO
NPUPOONOIB30BAHNUS, TIONOTHEHUS SJHEPTETHUECKUX PECYPCOB U COXPAHEHUS IPUPOIHOTO
paBHOBECHsI, 0CO3HAHMsI HEOOXOAUMOCTH OEPEKHOIO OTHOLIEHUSI K IPUPOJIE U CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OIbITA UCIIOIb30BAHUS ITOJIYYCHHBIX 3HAHUH [T IPUHATHS
IPaMOTHBIX PEIICHUH B CUTYaIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yuebHOM mane cpeanero o0miero o0pa3oBaHus npeaMeT « XuMus» 6a30BOr0 ypOBHS
BXOJIMT B COCTaB IpeIMETHOMN 00sacTi «EcTecTBEeHHO-Hay4HbIE IPEIMETHI.

OO1ee yncio 4acoB, OTBEAEHHBIX U1 U3YyUEHUs XUMUH, HA 0230BOM YPOBHE CPEHETr0
obmero oopazoBanusi, cocraBisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenio), B 11
kiacce — 34 gaca (1 gac B Hefenio).



COJAEPXKXAHME OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI opraaneCKoﬁ XMMHUH

IIpenMeTr opraHM4YeCKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIe TOJOkKEHUA. CTpyKTypHble (DOPMYIBI OpPraHMYECKHUX BEUIeCTB. | omosorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum  opraHuueckux  BemiectB.  Homenkmartypa
OpPraHMYECKHUX COEJAMHEHHHM (CHUcTeMaTHuecKas) M TpHUBHAJIbHBbIE Ha3BaHWs BaKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHHWE U OMNMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XUMHUYECKHE CBOICTBa (peakuuu 3aMelieHus U
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NPOCTEeHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psii. AUeTuieH —
INPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe M XUMHUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyd€HHE M TpUMeHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. [‘eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpuponHbIii ra3 U MOnmyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuYeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIYKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBpAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsbl, Kojutekunu «HepTb» u «Yroab», MoxenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKOW pPabOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYEeCTBa
UCXOJIHOTO BEIECTBA MJIM IPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IPOAYKTOB PEAKILIUN).




Kuciiopoacoaep:kamnye opranuueckue coeAHHEHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BonopoiHele cBA3M MEXAy MOJIEKyJaMH ciupToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIHUIEPUH: CTpOeHHe, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpThI). JlelicTBue Ha opraHu3M uyenoBeka. IIpuMeHeHue riunepuHa u
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anbrerunpl M kemouwl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (usnyeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, peaKius
TepudUKalM), MOoITydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ UAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. [Ipumenenne xupos. buonorudeckas poiib KUpPOB.

VYrneBoabl: cocTas, KiaccupuUKalys yrieBo10B (MOHO-, TU- U Moyucaxapusl). [ noko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHne amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHWE B TNPUPOAE,
npuMeHeHue, ononornueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03BbI.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKlns C HOI0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4eCTBEHHBIE
peakuu OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe dSTaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), amnprernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u rumpokcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOMCTBA pPAacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIIIH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm@OTepHble OpraHuvyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha @puMmepe IuLuHA). buonornyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE cOelMHEHus. llepBuuHas, BTOpUYHas U
TPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U WX MpPEeBpALICHUI: HaOII0IeHUEe U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHWUU, IBETHBIE
peakiuu OEIKOB.

BbicokomosieKyJISIpHBIE COeIMNHEHHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPU3ALIS U MTOJIMKOHEHCALINS.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSATUH, SBIISAIOIIMUXCA CUCTEMHBIMU JUISI OTAENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0me ecTeCTBEHHO-HAyUHbIE TOHSATHS: SIBJIEHWE, HAY4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
3KCHEPUMEHT, MOJEITUPOBAHUE.

®du3nka: MaTepusi, SHEPIUsl, Macca, aToOM, JIEKTPOH, MOJIEKYJa, SHEPIreTUUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHHUIIBI
UX U3MEPEHUS.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTuyecKkue 0CHOBbI XUMHMHU

XuMu4eckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs O0OJIOYKA.
DHepreTUYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNy, s-, P-, d- anmemeHTbl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBl XUMHUUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM ITPOCTHIX M CIOYKHBIX BEIIECTB
0 TPYIIaM U epruoaam. 3HaueHUue MepUoIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BHUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEeMoJIsipHasl W TOJSpHAas, MOHHAs, MeTauinyeckas). MexaHu3mMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BeIlleCTBA. TNl KPUCTAUNIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.



[TonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMYeCcKHX coeluHeHWH. HoMmeHkmarypa HEOpraHU4eCcKHX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBpaICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas auccoruanus. CunbHble U ciaadblie 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIHS
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJII0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpeAeNICHUE CPeAbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOPA, PEAKLIMHU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAs JI0JI BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha pUMepe KUCIopoia, cepsl, hocdopa u yrieposaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxenune meramioB B Ilepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METAJLJIOB.

XUMHYECKUE CBOWCTBA BAXKHEMIIMX METAJUIOB (HATpUM, Kalluid, KaldblUH, MAarHuu,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyY€HHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUIeKIIMA «MeTaluibl U CIJIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTATBHBIX
3aja4, HaONIOJleHWEe U  ONHCAaHUE JIEMOHCTPAUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3aaun.



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

XuMHus U )KU3Hb

Ponp xuMuu B 0GecriedeHnn SKOJIOTMUECKOM, SHEPreTHYeCKON 1 MUILEBOM 0e30IacHOCTH,
pa3BuTUU MenuuuHbl. lloHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: NPAaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHM,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYUHBI U €IMHULIBI X U3MEPEHUSI, CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOCTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOY4YarOIIUMHUCS
porpaMM CpeaHero o6iiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00YYEHHIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENHLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHHUTATEIIBHOW JIEATEIbBHOCTH B COOTBETCTBUHM C TyYMaHUCTUYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJ€aTaMH  POCCHICKOTO
rpaKJIaHCKOTO 00IecTBa, NPHUHATBIMH B OOIIECTBE HOPMaMU H TIpaBUJIAMHU TIOBEJICHUS,
CIOCOOCTBYIOLTUMH TIPOIIecCaM CaMOTIO3HAHMS, CAMOPAa3BUTHS M HPABCTBEHHOT'O CTaHOBIICHUS
JUYHOCTH 00YJarOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
ONbITa IIO3HABATENIbHOM M TNPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcs M0 pealu3aluu
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HAHUS O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKCHHS K
3aKOHY Y TIPaBOTIOPSAIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPHU CO3AaHUHN YICOHBIX TPOEKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIIOJIHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJIHM3E Pa3INIHBIX BHIOB YUYEOHOU IEATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M IMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pEe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

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

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus] MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUII M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEHICHWH NPAKTUYECKUX 3a7ad COIHATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISAM TPYAA U pe3ylibTaTaM TPYAOBOU ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

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

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHUSI TIPOTHO3UPOBATh HEOIAroNMpHUSATHBIE YKOJIOTHYECKHE TOCIEICTBHS MPEITPUHAMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

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



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNHIIEeBOM U HKOJIOTMYECKOH 0e30macHOCTH, B pPa3BUTHM MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS AJIs peleHHs mpolieM
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 ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, SKCIICSPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyUeOHBIC MACWCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

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

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



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
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,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuuu — TpU PEleHHH 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 M 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 PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
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 OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBe CpeACTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OnJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C IpE3EHTAIMeil pe3yIbTaTOB MO3HABATEIbHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTTIACOBAHUS MMO3ULIUI B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JIEATENIHHOCTH HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XHMMHUU B TO3HAHWUU SIBICHUH TPUPOIBLI, B (OPMUPOBAHUU
MBIIUICHUST U KYJAbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000OCHOBAHHOIO OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJIATaloUINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIIPHBIH OO0BEM, YIJIEPOJIHBIM  CKEJNeT,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPTaHUYECKUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM HCIOIB30BaHUN BAKHEUIITUX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ BBIABJITH XapPaKTCPHBIC MMPU3HAKHU HOHSITHﬁ, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUUYECKYIO CHUMBOJUKY [JIsl COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynine CoeIuHeHUI
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Takxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KUCIOTA, IJIIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa 1ist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboOTKH;

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 WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHNH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30TacCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAAaTh MpaBHJIa SKOJOTUYECKH IIeJIecO00pa3sHOTO
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCs: YMEHHE HCIIOJIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM CpeE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCJIGHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETaJNIM4yecKas, BOJOpOJHas),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIUH, XWMHUYEeCKOe pPAaBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKHUX
pEaKIMsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHYECKHE 3HAHUS,
JEeKallMe B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEePHbIC MPU3HAKHU MOHSATHH, yCTaHABIUBAThH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTJCIbHBIX HEOPTraHUYECKHX BEIIECTB (YrapHbI Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMuecKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB
M0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHul (poCThle BEellecTBa — METaJUIbl U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonnueckoii cucteMbl XUMHUECKUX Ay1eMeHToB Jl. U.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DJIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIUM PA3IUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaiaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHSITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON pEaKIf OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUsI CEPHOM KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jsl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHYECKHX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKTa peakiuud Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAICHUS U COXPAHEHUsI YHEPTUH;

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(OpPMHUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIMu, peaklud MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH M JJa0OpaTOPHBIM 000PYyI0BaHUEM, MPEICTABISATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM KOMMYyHUKaluu, VHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM CpPEeIbl, OCO3HABATh OMACHOCTH BO3IAECHCTBUS HA YKHUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.
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1 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 05.09.2023 | content.myschool.edu.ru/04/10
3HAUYCHUE
Teopust cTpoCHUS OPraHUYSCKUX
5 P pu A M ]I; . 1 0 0 https://lesson.academy-
coeauHeHnit A. M. JepoBa, eé
A yLIeposa, 12.09.2023 | content.myschool.edu.ru/04/10
OCHOBHBIC TTOJI0KCHUS
[IpencraBnenue o KiaccupuKauu
OpraHMYECKHUX BEIIECCTB.
3 Hp ( H ) 1 0 0 https://lesson.academy-
OMEHKJIaTypa (CHCTeMaTHYeCKas
P 19.09.2023 | content.myschool.edu.ru/04/10
Y TPUBHUATbHBIC HA3BAHUS
OpraHUYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOEHHUE, https://lesson.academy-
4 . 1 0 0
TOMOJIOTUYECKHUU sl 26.09.2023 | content.myschool.edu.ru/04/10
MeraH u 3TaH — npocTenIIre https://lesson.academy-
5 1 0 0
IIPEICTaBUTENN aJIKAaHOB 03.10.2023 | content.myschool.edu.ru/04/10
6 AJIKEHBI: COCTaB M CTPOCHHE, 1 0 0 https://lesson.academy-
CBOMCTBA 10.10.2023 | content.myschool.edu.ru/04/10
OTHIICH B IPOIMICH —
7 N P 1 0 0 https://lesson.academy-
MPOCTEHNIINE TPEACTABUTEIIN
P ped 17.10.2023 | content.myschool.edu.ru/04/10

AJIKCHOB




[TpakTrueckas padota Ne 1.

https://lesson.academy-

8 «HonyqveHHe STHIICHA | H3YHCHHIC 24.10.2023 | content.myschool.edu.ru/04/10
€ro CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 MeTI/IfI[6yTaz[HeZ:1H3. [Tonyuenue https://lesson.academy-
’ 07.11.2023 | content.myschool.edu.ru/04/10
CUHTETHYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U 0COOCHHOCTH
10 CTPOEHUSL, TOMOJIOTUYECKU I PSIL. https://lesson.academy-
ALIETHIIEH — MPOCTCHIIHIA 14.11.2023 | content.myschool.edu.ru/04/10
MPEACTaBUTEh AIKUHOB
11 Brrunciienus 1o ypaBHEHHIO https://lesson.academy-
XUMHUYECKON pPEeaKIuu 21.11.2023 | content.myschool.edu.ru/04/10
12 ApeHbl: OEH30JT ¥ TOJTYOI. https://lesson.academy-
ToOKCHYHOCTH apEHOB 28.11.2023 | content.myschool.edu.ru/04/10
I'eneTnueckas cBs3b
13 YIIIEBOAOPOIOB, IPHHAMLIEKAIIUX K https://lesson.academy-
’ 05.12.2023 | content.myschool.edu.ru/04/10
Pa3IUYHBIM KJ1accaM
[IpupoaHbie HCTOYHUKHT
14 YTJIEBOJAOPOIOB: IPUPOAHBIN a3 U https://lesson.academy-
MONyTHBIE He(DTSHBIC Ta3bl, HEPTh U 12.12.2023 | content.myschool.edu.ru/04/10
MIPOJYKTHI €€ nepepadoTKu
[IpupoaHbie HCTOYHUKHT
15 YIJIEBOJAOPOAOB: IPUPOIAHBIN a3 U https://lesson.academy-
MONyTHBIC He(DTSHBIC Ta3bl, HEPTH U 19.12.2023 | content.myschool.edu.ru/04/10
MIPOJYKTHI €€ nepepadoTKu
16 KonrtponbHas pabota no pasaeny https://lesson.academy-
«YTIeBOAOPOABI» 26.12.2023 | content.myschool.edu.ru/04/10
17 [IpenenbHbIe OAHOATOMHBIE 9.01.2024 https://lesson.academy-




CIIUPTHI: METAHOJ M 3TAHOJI.
Bomopoanas cBs3b

content.myschool.edu.ru/04/10

MHOroaroMHsbI€ CIIMPTHI:

https://lesson.academy-

18
STUJICHTJIMKOJb U TIULEPUH 16.01.2024 | content.myschool.edu.ru/04/10
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
19 (bu3nUYecKre U XUMHUCCKUEC https://lesson.academy-
5
o 23.01.2024 | content.myschool.edu.ru/04/10
CBOWCTBA, IPUMECHCHUE
20 Anpaeruapl: GopManbICTHI U https://lesson.academy-
areraabIerua. AeToH 30.01.2024 | content.myschool.edu.ru/04/10
OIHOOCHOBHBIE TIPEICTbHBIC
21 KapOOHOBBIE KHUCIIOTEI: MypaBbUHAs https://lesson.academy-
P $MP 06.02.2024 | content.myschool.edu.ru/04/10
1 YKCyCHasI
[IpakTuueckas padborta No 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM https://lesson.academy-
P pa yEeY 13.02.2024 | content.myschool.edu.ru/04/10
KHACIOTBDY
CreapuHoBas U OJIEMHOBAS
23 KHCJIOTEI, KaK IPEeACTaBUT https://lesson.academy-
, e
ped 20.02.2024 | content.myschool.edu.ru/04/10
BBICIIIUX KapOOHOBBIX KHCIIOT
M&iU1a KaK COJIH BBICIINX
24 KapOOHOBBIX KHCJIOT, HX M https://lesson.academy-
. oIolIee
Ij B 27.02.2024 | content.myschool.edu.ru/04/10
JefcTBUE
CnosxHble 3(pUpEI KaK MPOU3BOIHEIE
25 Ka 60HOBLIE) KECJ‘IOT Fllj onnf https://lesson.academy-
P FH P 05.03.2024 | content.myschool.edu.ru/04/10
CIIOHBIX 3(pUpOB
26 Kupsl: runponus, npuMeHEHHE, https://lesson.academy-
Ouosornueckasi pojb KHUPOB 12.03.2024 | content.myschool.edu.ru/04/10
27 VriaeBoasl: cocTas, https://lesson.academy-




Kkinaccudukanus. Baxueimme
MIPEACTABUTENH: TIIOKO03a,
dbpykTO3a, caxapo3a

19.03.2024

content.myschool.edu.ru/04/10

Kpaxman u nemnosnosa kak

https://lesson.academy-

28 1 9.04.2024
IIPUPOHBIC ITOJIMMEPDI content.myschool.edu.ru/04/10
KourpoabHas padbora mo pasuei

29 K p p pasieity 1 https://lesson.academy-
«Kucmopoaconepkamiue

floposiconepalt 16.04.2024 | content.myschool.edu.ru/04/10
OPraHU4YEeCKHUE COCTUHEHUS
30 A 1 https://lesson.academy-
MUHBI: METUJIAMAH U aHWINH
. i 23.04.2024 | content.myschool.edu.ru/04/10
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHn4eckue COeIUHCHUS, UX
31 6p A 1 https://lesson.academy-
HOJOTHYECKOe 3HAUCHHE.
1 30.04.2024 | content.myschool.edu.ru/04/10
[TenTuael. benku kak npupoIHbIE
BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS
OCHOBHBIE IIOHITHASI XUMHHU
BBICOKOMOJIEKYJISIPHBIX
coenruennii. OCHOBHBIE METOIBI https://lesson.academy-

32 A g 1 7.05.2024 ps:// Y
CHUHTE3a BLICOKOMOJIEKYIISIPHBIX content.myschool.edu.ru/04/10
coequHeHui. I1nactMaccsl,

Kay4yyKH, BOJIOKHA
https://lesson.academy-
33 Peseps 1
14.05.2024 | content.myschool.edu.ru/04/10
https://lesson.academy-

34 Peseps 1

21.05.2024 | content.myschool.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Konrpoasbnsie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
OT u Tb B kaOuHETE XMMHUH.
. https://lesson.academy-
1 XUMHYECKUH DJIEMEHT. ATOM. 1 0 0
content.myschool.edu.ru/04/11
DnexTpoHHask KOH(PUTYpalKs aTOMOB
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
5 XUMHYECKHUX 31eMeHTOB /JI. . 1 0 0 https://lesson.academy-
MenaeneeBa, UX CBA3b C content.myschool.edu.ru/04/11
COBPEMEHHOU TEOpUEH CTPOCHUS
aToOMOB
3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHYECKHUX DJICMECHTOB U
HX COCIMHEHUH 110 TpyIIaM 1
pyn https://lesson.academy-
3 nepuogam. 3HaueHue 1 0 0
content.myschool.edu.ru/04/11
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX dyiemeHToB ..
MeHeneeBa B pa3BUTHUU HAYKH
Crpoenue BeniecTBa. XuMHUUYECKast
4 CBSI3b, €€ BUIBI, MEXaHU3MBEI 1 0 0 https://lesson.academy-
00pa3oBaHMs KOBAJEHTHOM CBSI3H. content.myschool.edu.ru/04/11
Bonopoanas cBsizb
BanenTHOCTS.
https://lesson.academy-
5 DNeKTpooTpUIaTeTbHOCTh. CTEneHb 1 0 0
content.myschool.edu.ru/04/11
okmncieHuns. BemecTBa




MOJIEKYJISIPHOI'O 1 HEMOJIEKYJIISIPHOI'O
CTPOCHUA

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI.

https://lesson.academy-

6
MaccoBas qoJist BelecTBa B content.myschool.edu.ru/04/11
pactBope
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
https://lesson.academy-
7 I'eneTnueckas cBsI3b
content.myschool.edu.ru/04/11
HEOPraHWYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB
Knaccudukanms xumMuuecknx
peaKkuuii B HEOPTraHUYECKOU U
8 OpraHUYeCKOM XUMHH. 3aKOH https://lesson.academy-
COXpaHEHHUSA MAacChl BEIECTB; 3aKOH content.myschool.edu.ru/04/11
COXpaHEHUs U MPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKITUIX
9 Ckopoctb peakin. OOpaTuMele https://lesson.academy-
peakunu. XuMHUYECKOE PAaBHOBECUE content.myschool.edu.ru/04/11
ITpakTuueckas padora Ne 1.
https://lesson.academy-
10 «BnusHMe pa3nuyHbIX (PaKTOPOB HA
. content.myschool.edu.ru/04/11
CKOPOCTb XUMHUUYECKOW PEAKLIUN
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS.
[lonsiTHE 0 BOIOPOJIHOM MOKA3aTesne
https://lesson.academy-
11 (pH) pactBopa. Peakiiun noHHOTO
content.myschool.edu.ru/04/11
obMeHa. ['uaponus opraHu4ecKux u
HEOPraHUYECKHUX BEILECTB
12 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC https://lesson.academy-




peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U pacTBOPOB CoJieit

content.myschool.edu.ru/04/11

Kontposnbnas paboTa no pazaeny

https://lesson.academy-

13
«TeopeTnueckrue OCHOBBI XUMHUN» content.myschool.edu.ru/04/11
MerTaminl, UX IOJIOKCHHE B
Ilepuonnueckoi cucreme
14 XUMHYECKHUX 31eMeHTOB [[. . https://lesson.academy-
Menneneesa 1 0OCOOEHHOCTH content.myschool.edu.ru/04/11
cTpoeHus aToMoB. O01IHe
(hU3UYEeCKre CBOMCTBAa METAJIIIOB
Cr1aBel METAILIOB.
. https://lesson.academy-
15 DNEKTPOXUMHUECKUN Psijt
. content.myschool.edu.ru/04/11
HanpsH>KEHUHA METaJJIOB
XuMHYeCcKHe CBOMCTBA BaKHEHIIINX
16 METaJUIOB (HATPUH, KaJul, KaJabllUui, https://lesson.academy-
MarHui, aJllOMUHAN) U UX content.myschool.edu.ru/04/11
COE€TMHEHUI
17 XHUMUYECKUE CBOMCTBA XpOMa, MEAU https://lesson.academy-
U UX COeIUHEHUN content.myschool.edu.ru/04/11
18 XuMHUyecKre CBOMCTBA IIMHKA, https://lesson.academy-
JKeJie3a U UX COeTMHEHNN content.myschool.edu.ru/04/11
ITpakTruueckas padora Ne 2.
" https://lesson.academy-
19 Pemenne skcriepuMEHTAIBHBIX
| content.myschool.edu.ru/04/11
3a51a4 1o Teme «MeTaably»
HemeTamiel, X monosxkeHue B
20 [Tepuoanueckoit cucreme https://lesson.academy-

XUMHYECKHUX deMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH

content.myschool.edu.ru/04/11




CTPOCHUA aTOMOB

duznyeckue cBOMCTBA HEMETAIJIOB.
Annotponusi HeMeTauIoB (Ha

https://lesson.academy-

21
pUMepe KUCIopoa, cepsl, pocdopa content.myschool.edu.ru/04/11
U yTJepoja)

99 XHUMHUYECKHE CBOMCTBA TaJIOTCHOB, https://lesson.academy-

Cephl U UX COCIMHEHUN content.myschool.edu.ru/04/11

93 XuMHuyecKkre CBOMCTBA a30Ta, https://lesson.academy-
docodpa u UX CoeTMHCHHIA content.myschool.edu.ru/04/11

24 XHUMUYECKUE CBOKWCTBA yIIIEpOa, https://lesson.academy-
KPEMHHUS U X COCTUHEHUHN content.myschool.edu.ru/04/11

o5 IIpuMeHeHnEe BaXXKHEUIITNX https://lesson.academy-
HEMETAJIJIOB U UX COeTUHEHUI content.myschool.edu.ru/04/11
O06o01eHue 1 cuCTeMaTH3aIus
3HaHU 110 TeMe «HeMeTambe.

https://lesson.academy-
26 Brruncnenus no ypaBHEeHUsAM
. content.myschool.edu.ru/04/11
XUMHUYECKUX PEaKUui u
TEPMOXHUMHUYECKUE PACUETHI
[IpakTnueckas padora Ne 3.
https://lesson.academy-
27 «Pelenne skciepuMeHTaIbHBIX
" " content.myschool.edu.ru/04/11
3ajad4 1mo reme "Hemeramsr"»

28 Kontponbnas paboTa mo Temam https://lesson.academy-
«Metanael» u «Hemeramisly content.myschool.edu.ru/04/11
Heopranuueckne u opranndeckue

https://lesson.academy-
29 kucnotel. Heopranmueckue u
content.myschool.edu.ru/04/11
OpraHUYECKUE OCHOBAHUS
30 AMdoTepHbIE HEOPTAHUYECKUE 1 https://lesson.academy-

OpPraHn4€CKUC COCIUHCHU .

content.myschool.edu.ru/04/11




I'enernueckast cBA3b
HEOPTraHUYECKHX U OPTaHUYECKUX
BEILIECTB

Pose xuMuu B o0ecnieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON OE30IaCHOCTH, Pa3BUTHH

https://lesson.academy-

31 meauniuiel. [Ipencrasnenus oo 1
At et content.myschool.edu.ru/04/11
00IIMX HAYYHBIX MTPUHITUTIAX
MIPOMBIIIJICHHOTO MOYy4EHUS
Ba)XKHEUIIINX BEIIECTB
YenoBek B MUPE BEIIECTB U
P B https://lesson.academy-
32 MarepuanaoB. XHUMHS U 3J0POBbE 1
content.myschool.edu.ru/04/11
YyeJIOBEKa
https://lesson.academy-
33 Peseps 1
p content.myschool.edu.ru/04/11
https://lesson.academy-
34 Peseps 1
p content.myschool.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. O.C.I'abpuensa, U.I'. OcrtpoymoB, C.A. CnaaxoB. Xumusa. 10 xmacc. YueOHUK IS
o011e00pa3oBaTeIbHBIX YUeOHBIX yupekaeHuil. ba3zossiil ypoens. -M.: [Ipocsemienue, 2020

2. O.C.I'abpuensa, U.I'. OctpoymoB, C.A. CnaakoB. Xumusa. 11 kmacc. YueOHUK it
0011e00pa3oBaTeNbHBIX YUCOHBIX yupekaeHui. bazoBeiit ypoBeHs. -M.: [IpocBemenue, 2020

[Tepuoanueckas cuctema XumMu4eckux 3meMenToB JI.1.MenaeneeBa, Tabnuia
PacTBOPUMOCTH, 3IEKTPOXUMHUUECKUH PsiJl HAMIPSKEHUSI METAJJIOB

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Tabpuensu O.C., Octpoymos WN.I'., Octpoymosa E.E. Oprannueckas Xxumus B TeCTax,
3amavax, ynpaxkuenusx. 11 kmacc. — M.: [Ipoda, 2010.

2. T'abpuensu O.C., OctpoymoB WN.I'., CnaaxoB C.A. Kuura nns yuutens. 11 kmacc.
basosblit ypoBenb. — M.: [lpoda, 2012.

3. Tabpuensu O.C. u ap. KonrponsHsie u npoepounbie paboTsl. 11 kmacc. ba3oBsiii
ypoBeHb. — M.: lIpoda, 2011.

4. Taopuensn O.C., CnagkoB C.A. Xumus. 11 knacc. Meroaudeckoe nocooue. ba3opsrii
ypoBeHb. — M.: [Ipoda, 2013.

JwnnakTrdeckoe oOecrieueHrue ydaeOHOro Ipolecca Hapsay ¢ ydeOHOW JHTepaTypoi
BKJIIOYAET:

. yueOHbIC MaTepuaibl HIUTFOCTPATUBHOTO XapakTepa (ONMOpPHBIC KOHCIEKTBI, CXEMBI,
TaOJIUIIBI, TUArPAMMBI, MOJICIN U Jp.);

o yueOHbIe MaTepuanabl WHCTPYKTUBHOTO XapakTepa (MHCTPYKIHMH IO OpraHu3aluu
MPAKTUYECKON pabOThl ydaluxcs,)

o WHCTPYMCHTAPUH JIMAarHOCTUKHA yPOBHS OOYYCHHOCTH  ydJamuxcs (CpeacTBa
TEKYIIEero, TEeMAaTHYECKOTO W HMTOTOBOTO KOHTPOJS YCBOCHHS YYAIIMMHCS COJICPKAHUS
XUMHYECKOro o0pa3oBaHusl);

o BapHAHTHI PA3HOYPOBHEBBIX U TBOPUYCCKHX JOMAIITHHUX 3aaHHIA,

o MaTepuaibl BHEKJIACCHOW U HAyYHO-UCCIIEN0BATeNbCKON PabOThHI MO IPEIMETY.

o MatepuanbHO-TEXHUYECKOE 00ecIedeHre

1.ITeyaTHbIE MOCOOUHA
1.1. Cepus cipaBOYHBIX TaOJINIL IO OPraHUYECKON XUMUHU, HOPTPETHI YUEHBIX-XUMUKOB
1.2. COOpHHMKH TECTOBBIX 3aJaHUI IS TEMATHUYECKOTO U HTOTOBOTO KOHTPOJIS.

2.  Y4eOHo-1a00paTopHOE 000pyI0BaHHUE
Komnexuun: «Bonoknay, «Ilmactmacce», «Kayuayky», «HedTs 1 IpoayKThl ee mepepaboTKny,

«KaMeHHBI! yroiby.

3. VYu4eOHO-mpakTH4YecKoe 000pya0BaHHe



HaGop mocyasl ¥ NpUHAAIEKHOCTEH Uil YYEHHYECKOTO SKCIIEPUMEHTa, HarpeBaTellbHbIC
npruOOPkI, PEaKTHBBI
Muxkponaboparopun

4. MudopManHOHHO-KOMMYHHKATHBHbIE CPEICTBA
Mpe3eHTANNH (YIUTEIIS U YIaIIuXCs)
MYJIbTUMEANAPOCKTOP, IKPaH, KOMITBIOTED
BHI€O(DUIIbMBI U BUIEOPPArMEHTHI

DJIeKTPOHHbIE U31aAHMS:

1.. 1C: ObpazoBarenbHas koyuiekuus: Xumus 11 Bcex XXI. XumMudeckue onbIThl CO
B3pbIBaMH U 0€3;

2. 1C: Ob6pazoBarenpHas koyiekius Xumus ais Bcex X X1. Camoyuurens. Pemenue 3amay;
3 1C: ObpazoBarenbHas koyutekius. Oprannyeckas xumust 10-11 kmacc;

4. 1C: O6pa3oBarenpHas kouekuus. O0mas u Heopranuueckas xumus 10-11 kace.

5. Eaunag komuekius nudpoBeIX 00pasoBaTenbHbIX pecypcos  http://school-
collection.edu.ru/

6. Karasior o6pasoBarenapHbIX pecypcoB cetu MuTepHer s mkonsl  http://catalog.iot.ru/
7. Ilpe3enTtanuu u Bugeomarepuaisl ¢ caiita Proshkolu.ru

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

www.bio.1september.ru

www.bio.nature.ru

www.edios.ru

www.km.ru/educftion

https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/10



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
Каталог%20образовательных%20ресурсов%20сети%20Интернет%20для%20школы
http://catalog.iot.ru/
https://www.yaklass.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion
https://lesson.academy-content.myschool.edu.ru/04/10

