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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE CPEHEr0 00IIero 0Opa3oBaHus pa3padboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 o6pa3oBanun B Poccuiickoi
Oenepanun», TpeOOBaHMM K pe3yldbTaraM OCBOEHUS (eaepaibHOil  00pa3oBaTeabHOM
nporpamMmbl cpenHero oduiero oopazoanus (POII COO), npencrasieHnbix B DenepaabHOM
rocynapctBeHHoM oOpasoBareinbHoM cranpapre COO, c¢ yuérom Konmenmuu npenomaBaHus
yueOHoro mpeamera «XuMus» B 00pa3oBareibHBIX opraHuzanusx Poccuiickoit ®depepanuu,
peann3yIoX OCHOBHBIE 00pa30BaTelibHbIE IPOrPaMMBbl, U OCHOBHBIX MOJIOKeHUH «CTpaTerun
pa3ButTus BocnuTanus B Pocculickoit @enepanuu Ha nepuoa Ao 2025 roma» (PacnopsixeHue
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe NPOrpaMMbl MO XUMHHU, K OMPEACICHHUIO O0OIen
CTpaTreruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHs OOYyHAIOIIMXCS CPEICTBAMU yU4e€OHOro MpeaMeTra
«Xumus» g 10-11 kmaccoB Ha 0a30BOM ypPOBHE COCTaBMJIM KOHLENTYaJbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH LIEJIeH, COAEp)KaHMs, PE3yabTaroB OOyudeHUsS U
TpeOOBAHMI K YPOBHIO IMOATOTOBKH BBIITYCKHHUKOB.

XuMuueckoe o0pa3oBaHuE, IMOJIy4aeMo€  BbBITYCKHUKaMU  00I11e00pa3oBaTebHON
OpraHu3alliM, SIBIISIETCS HEOThEMJIEMOW YacTblo WX 00pa3oBaHHOCTH. OHO  CIIyXKHUT
3aBEPIIAIOIIUM 3TAllOM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUSl. OTHU 1LIEHHOCTH
KacarloTcs MO3HAaHUSl 3aKOHOB MHpUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYpbl
Yel0BeKa, a TaKKe OSKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO U
npUpoIHON cpeze. Peanusyercss xumuueckoe 00pa3oBaHue 00yUarOIUXCsl HA YPOBHE CPETHETO
o0rmiero oOpa3oBaHusl CPEeICTBAMHU yU4eOHOTO MpenMera «XUMHs», COAep:KaHuEe U MOCTPOCHHUE
KOTOPOIO OMNPEAEJICHbl B MNPOrpaMMe IO XUMHH C Y4Y€TOM CHEUU(PUKA HAyKH XUMUH, €€
3HAYEHUS B MO3HAHUM MPUPOJIbI U B MATEPUAIBHON KU3HU OOIIECTBA, a TAKXKE C YUETOM O0LIUX
1esaeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI CPEHEro OOIIero
obOpazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MIPaeT 0COOYI0 poJib B COBPEMEHHOMU
[IUBUJIU3AIIMM, B CO3JIaHWM HOBOW 0a3bl MarepuaiabHOM KylnbTypbl. OHA BHOCUT CBOM BKJaJ B
(dbopMHUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy»XarolieM MUpe Kak O €IMHCTBE MPUPOABI U YEJIOBEKa, KOTopoe (GOpMUPYETCS B XUMHUU
Ha OCHOBE IIOHMMAaHUS BEIIECTBEHHOIO COCTaBa OKPYKAKOLIEro MUPA, OCO3HAHMS B3aUMOCBS3U
MEX/1y CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMU PUMEHEHUSI.

TecHO B3auMOIEWCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaM{, XUMHUS CTaja
HEOTHEMJIEMON YacThI0O MHUPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO Tpyaa U
KU3HHU KaXJ0ro wieHa obmiectBa. CoBpeMeHHas XMMHUs KaK HAayKa CO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha pelieHue I00aibHBbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
YeJIOBEUEeCTBA — CBHIPHEBOM, HHEPreTHUYECKOM, MHUIIEBOM, HKOJOTMYECKON OE30MacHOCTH U
OXPAaHbI 3TOPOBBA.

B coorBercTBUM ¢ OOUIMMHU LIENSMU U NPUHUUIIAMUA CpPEIHEro oO0miero oOpa3oBaHUs
conepskanue npeamera «Xumus» (10—11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaroluXcsi, HEOOXOMUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIOYEHHS B JKU3Hb COLMYMA,
NPOJOJDKEHUsT 00pa3oBaHUSl B pa3IMYHBIX OOJNACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMUEH.



CocrapnsOmMUMHU  TIpeaMeTa «XUMHUS» SBISIOTCS 0a30oBble Kypchl — «OpraHudeckas
xumus» 1 «OO01Ias 1 HeOpraHUYeCcKask XUMHUsS, OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUSI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUM MO0 HEOPraHUYECKON XUMUU (C BKIIOUCHUEM
3HaHUM U3 00IIel XMMUN) U OpraHuvecko XxuMuu. GopMUpPOBaAHUE JAHHOW CUCTEMbl 3HAHHM
Opy U3y4YeHUHM TpeaMera OOeCleYrBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOTrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUN, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa comepxanusi KypcoB — «Opranuueckas xumus» 1 «O01ast 1 HeopraHU4ecKas
XUMHsD» cOpPMUpPOBaHa B MpOrpamMme 10 XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3YUYEHHIO
y4eOHOro marepuaja U OOYCIIOBI€HAa HMCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHMHM BELIECTBA
paccMaTprBaOTCA HAa yPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUs OPraHMYECKMX COCAUHEHUH, a
TAKXXE HAa YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEACTABICHUM O CTPOEHUH BEIIECTB.
Cenenusa o0 HM3ydaeMbIX B Kypce BEIIECTBaxX AArOTCA B Pa3BUTHM — OT YIIIEBOAOPOAOB IO
CIIOKHBIX OMOJIOTMUECKM AKTUBHBIX COEIMHEHUU. B Kypce opraHmueckod XMMHUU MOJTY4YaroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEPBOHAYAIbHbBIE
NPEJICTABIICHUSI O XUMUYECKOMN CBS3H, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEUIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINU.

[Ton HOBBIM yIJIOM 3peHHs] B mpeamere «Xumus» 0a30BOr0 ypOBHS paccMaTpHUBAETCs
U3yYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS TEOPETHUUECKUN Marephayl W
(akTOJIOTHYECKUE CBEJICHUS O BEIIECTBaX U XMMHMUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0m1ast 1 HeopraHuveckass XUMUs» 00y4yaroUIMMCs MPEAOCTaBISETCS BO3MOXHOCTh OCO3HATh
3HAY€HHE NEPUOINYECKOrO 3aKOHAa C OOIIETEOPETUYECKUX U METONOJIOTUYECKUX TO3ULINH,
DIyOXKe TOHSTh HCTOpUYECKOE H3MEHEHHE (YHKIM 3TOr0 3akOHa — OT 00O0OMIaromiei 0
OOBSACHSIONIEH U MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUN O BAXXKHEWIIIMX BEHIECTBAX, UX COCTABE, CTPOEHUM, CBOMCTBAX U
IIPUMEHEHUH, a TAK)KE O XUMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSX NMPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 k1accoB d3neMEHTaMu  CONIEpKAHUSA, HMEIOIUMU
KyJbTYPOJOTUYECKU M TMPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHWMAHUIO
B3aUMOCBSI3M XHUMHUU C JPYTMMU HAayKaMH, pacKpbIBalOT €€ pojb B IIO3HABATEIIBHOW U
NPAKTUYECKOM JESTEIBHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOIIECCY
TBOpUYECTBA B 00JACTH TECOPUHU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTIOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCSA B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MpoOiIemMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOOPMAIIMIO U TIPUMEHSATH €€ sl TIOTIOTHEHUST 3HAHWM, PEIICHUS
MHTEIJIEKTYalIbHbIX U DKCIIEPUMEHTAIBHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B 1menoMm coxeprkaHue
y4eOHOTO npenMera « XUuMUs» TaHHOTO YPOBHS M3YUYEHHs] OPUEHTHPOBAHO Ha (popMHUpOBaHHE Y
00yy4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI AJI1 NOHUMAaHMS (PUIOCOPCKUX HUJEH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPIaHMYECKOTO U OPraHUYECKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTaBOM M CTPOEHUEM, IO3HABAEMOCTb MPHUPOAHBIX SBICHUN IIYyTEM
AKCIIEPUMEHTA M pEUIeHUS MNPOTHUBOPEUYMII MEXIy HOBBIMU (paKTaMH U TEOPETUUYECKUMHU
NOPEOChUIKAMH, OCO3HAHHWE POJIM XUMUU B PEIIEHUU DKOJIOTHYECKUX MpoOJeM, a Takxke
npoOsieM cOepekeHusT IHEPreTUYECKUX PECYpPCOB, CBHIPbs, CO3JaHUS HOBBIX TEXHOJOTHUHA U
MaTepHUasoB.

B mnnanme pemieHuss 3amad  BOCIWTAHUS, PA3BUTHUS U COIHAIM3AIUU  OOYYaIOIIUXCS
IIPUHATBIE IPOrPaMMON I10 XMMHUHU IOAXOABI K OIPEACIICHUIO CONEPKAaHUSA U ITOCTPOCHHUS
npeaMeTa MperycMaTpuBaloT (pOpMHUpPOBAHHE YHUBEPCAIbHBIX YUEOHBIX ACUCTBUN, UMEIOIINUX



0a30BO€ 3HAUEHHUE VISl PA3JIMYHBIX BUJOB JACSITEIBHOCTU: PEUIEHUS NMpoOieM, IOUCKa, aHAIu3a
u 00paboTku uHGOPMALUH, HEOOXOOUMBIX I NPHOOPETEHHS] ONbITA MNPAKTUYECKOW U
HCCIIEI0BATEIHCKOM IESITEIHHOCTH, 3aHUMAIOIIIECH BaKHOE MECTO B MO3HAHWU XUMUH.

B npakrtuke npenomaBaHus XMMUU Kak Ha ypPOBHE OCHOBHOTO 00IIIero oOpa3oBaHusl, TaK U
HAa ypOBHE cpeaHero oOmero oOpa3oBaHUs, MpPHU ONPEIACICHUH  COJepKaTeIbHON
XapaKTepUCTUKHU Iee M3ydeHHs] TpeIMeTa HalpaBlICHUEM IEePBOCTEIIEHHON 3HAYUMOCTHU
TPAAUIIMOHHO TpU3HaéTca (PopMUpOBaHHE OCHOB XHMHYECKOW HAyKHM Kak 00JIacTu
COBPEMEHHOIO €CTECTBO3HAHUSI, MPAKTUYECKOM IEATEIIbHOCTH YEJIOBEKAa M KAaK OJIHOr0 U3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOAUYECKOW TOYKM 3PEHUsT TaKoW TMOIXOA K
OMpEIETICHUIO 1IN N3YUYEHUS MPeIMETA SIBISIETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHO JaHHOW TOUYKE 3pEHUSl MIABHBIMU IENSMU U3y4YeHUs mpeameTa «XuMush» Ha
6a3zoBoM ypoBHe (10 —11 kJ1.) siBsITOTCS:
dhopMupoBaHUE CUCTEMbl XMMHYECKHX 3HAHUU KaK Ba)KHEWILIEW COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC TMOHATHSA, (PyHIaMEHTaJIbHBIC
3aKOHbl W TEOPUU XHMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M TMOHHMAaHUE CYIIHOCTH
JOCTYITHBIX OOOOIIEHUIT MHPOBO33PEHUECKOIO XapakTepa, O3HAKOMJIEHHE C HWCTOpUEH HUX
Pa3BUTHUS U CTAHOBJICHUS;
dbopMupoBaHHUE W pa3BUTHUE TMPEJCTABICHUN O HAy4YHBIX METOAAaX TIO3HAHUSI BEUIECTB U
XUMUYECKUX PeaKInid, HEOOXOAUMBIX JJii MPUOOPETEHUs] YMEHUNW OPUEHTHPOBATHCS B MUpPE
BEUIECTB M XHUMHMUYECKUX SBJICHHUI, HMEIOIIUX MECTO B TMPHUPOAE, B MPAKTUYECKOH W
MOBCEIHEBHOM JKU3HU;
pa3BUTHE YMEHUW M CIIOCOOOB NIEATEILHOCTH, CBSI3AHHBIX C HAOIIOACHUEM M OOBSICHECHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COONIOIEHUEM MPaBUJI 0€30MaCHOr0 0OpalIeHus C BEIIECTBAMHU.

Hapsny ¢ atum, comeprkarenbHas XapaKTepHUCTHKA IIeJIel 1 3ajad U3ydeHHus MmpeaMera B
IporpaMme o XUMHUH YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU NMPUOPUTETAMHU
B cucTeMe cpenHero obmiero oOpa3zoBaHus. CeroiHs B MPENOAaBaHUM XUMHUHU B OOJbIIEH
CTENEHU OTHAETCS MPEANOYTECHUE TNPAKTUUYECKOW KOMIIOHEHTE COJEp)KaHusl OOy4eHHs,
OPHMEHTHUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHUKA OOIIe00pa30oBaTeIbHONW  OpraHu3aIlui,
BJIQJICIOIIETO HE HAOOpOM 3HaHUH, a (PYHKIIMOHAILHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU aKTHUBHOTO MOJYYEHUsI 3HAHUW U MPUMEHEHUSI UX B PEATbHOM JKU3HU JUISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mnpu u3ydeHUM TnpeaMera «XUMHUSD JIOMUHHUPYIOIIEE 3HAYEHUE
MpUOOPETAIOT TAKKE LIeJIM U 3a]1a4H, KaK:

ajganTanus  OOy4arolmMXcs K  yCJIOBUSIM  JUHAMHMYHO  Pa3BHUBAIOIIETOCS  MUPA,
(dbopMHUpOBaHUE HHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHUIO,
COTPYJTHUYECTBY, CAMOCTOSATEIIbHOMY TMPHUHITHIO TPaMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHue y OOyYalOIIUXCS KIIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUH),
UMEIOIUX YHUBEPCAIHHOE 3HAUCHUE JIJISl PA3NIMYHBIX BUJIOB JIEATEILHOCTHU: PEIICHUS MTPOOIIeM,
MOWCKa, aHaimu3a W o0paboTku WHGOPMAIMKU, HEOOXOJUMBIX [JIi MPUOOPETEHUsS OIbITa
NEeATENbHOCTH, KOTOpasi 3aHMMAEeT BAXKHOE MECTO B MO3HAHUM XUMHUHU, a TAKKE JJISI OLEHKHU C
MO3UIMI SKOJIOTMYECKOM O€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPENLY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTyIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
0o0y4Jarouuxcsi: CIOCOOHOCTH CaMOCTOSITEILHO TMPUOOpPETaTh HOBBIE 3HAHUA 10 XHUMHHU B



COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMH, UCITOJIB30BATh COBPEMEHHBIE MH(POPMAITMOHHBIC
TEXHOJIOTHH TS TIOMCKA M aHaJTN3a YICOHOW W HAyIHO-TIOMY/IIPHONU WH(OPMAITIH XUMHYECKOTO
COZICPKAHMS;

dbopMHupoOBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS aCCOIMATUBHOTO W JIOTHUYECKOTO MBIIUICHHSI,
HaOTIOMATeNTFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUIAHUPOBAHUH H MTPOBEICHIUN XUMUYIECKOTO IKCIIEPUMEHTA,

BOCIIUTAHUE Yy oOOy4aromuxcss yOexAEHHOCTH B TYMaHUCTHYECKOM HANpPaBICHHOCTU
XUMUHU, €€ BaXHOM pOMM B  pEIICHUHM DIOOATBHBIX MPOOJIEM  PAIMOHAIBLHOTO
MPUPOIOIIONIb30BAHMS, TOIMOJIHEHHUS] YHEPTETUUECKUX PECYpCOB U COXPAHEHUS MPHUPOIHOTO
paBHOBECHs, OCO3HAHHUS HEOOXOMUMOCTH OEPEKHOTO OTHOIICHHWS K TIPUPONEC M CBOEMY
3MIOPOBBIO, & TAK)KE MPUOOPETCHHSI OIBITA UCIIONH30BAHUS TIOTYUYCHHBIX 3HAHUH JJIST TIPUHSTHS
IPaMOTHBIX PEIICHUHA B CUTYaIUsIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yuebHOM mnaHe cpeaHero oOuiero oOpasoBaHusi mpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOIHT B COCTAB MPEIMETHOM o0macTn « ECTeCTBEeHHO-HAYYHBIC TTPEIMETHD.

OO01Iee 4KCIIO YacoB, OTBEAEHHBIX I M3yYCHHsS] XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
obmrero obpas3oBanus, coctabiser 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11
kiacce — 34 gaca (1 yac B Hefienio).



COAEPKXAHME OBYYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI OPraHMYeCKONH XUMHH

[Ipenmer opraHnyeckor XUMHM: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B MOJYyYECHUHU
HOBBIX BEIIECTB W MaTrepuayioB. Teopus CTPOEHUS OpPraHUYecKux coeauHeHund A. M.
BytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHble (OPMYNIbI OPraHMYECKUX BEIECTB.
['omonorus, nzoMepusa. XUMHUYECKasl CBSI3b B OPTAHMYECKUX COEAUHEHHUSX — OJMHApHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o  KiIaccu@ukalMd  OpraHM4eckux  BemecTB.  Homenkiartypa
OpraHUYEeCKUX COCIMHEHHMM (CUCTeMaTWdecKas) U TPUBHUAIBHBIE HA3BaHMS BaKHEHIIMX
IIPEACTABUTEIIENH KIIACCOB OPraHUYECKHUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl U3YYEHHS BELIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
oOpa3amMi OpraHMYeCcKUX BEIECTB U MarepualiaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ
OPraHMYECKUX BEIIECTB, HAOMIOACHHE M ONHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB I10
IPEBPAILICHUIO OPraHWYECKHX BEIIECTB IPU HArpeBaHuM (IUIaBJIeHHWE, OOyIIIMBaHUE U
TOpPEHUE).

YrieBoaopoanbl

AJIKaHbl: COCTaB M CTPOEHWE, TOMOJOTHYECKHM psAA. MeTaH M 3TaH — NpOCTeuIme
NPE/ICTaBUTENIM aJIKaHOB: (PU3WYECKHUE M XMMHYECKHE CBOMCTBAa (peakluuH 3aMEUieHus u
TOpEHMs), HAXOXK/ICHUE B MPUPOJIE, MOTYYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI PSAI. DTUJIEH U MPONUIIEH — IPOCTENIINE
MPE/ICTAaBUTENIM AJKEHOB: (PU3MYECKHEe M XMMHUYECKHE CBOWCTBA (PEAaKIMU TUIPUPOBAHUA,
rajJloreHUPOBaHUs, TUAPATAIIMM, OKUCIICHUS U TIOJIMMEPHU3aLiN ), TOJIyYeHUE U TIPUMEHEHHE.

Ankamuensl: Oyraauen-1,3 u merunOyrtagaueH-1,3: cTpoeHue, BaKHEHITNE XUMHUECKUE
CBOICTBA (peakuus noauMepusanun). [lomydyeHrne CHHTETHUECKOTO KaydyyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJOTMYECKUH psAld. ALETUICH —
OPOCTEHIINK TPEACTAaBUTENb AaJKUHOB: COCTaB, CTPOCHHME, (PU3UUYECKUE U XUMUYECKHE
CBOMCTBa (peaKkUuu THIPUPOBaHUS, TAJIOIT€HUPOBAHUSA, THApATAllMi, TOPEHNUs), TIOJyUYEeHUE U
IIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHHe, (PU3NUECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUSA M HUTPOBAHMS), MOJyUYEeHUE W TpUMeHeHue. Tonyon. cocmas, cmpoeHue,
Qusuyeckue u xumuyeckue c8olUCmaa (peakyuu 2an02eHuposanuusi U HUMpO8anus), noaydeHue u
npumenenue. TOKCMYHOCTh apeHOB. [eHeTnueckas CBSI3b MEXAY YIVIEBOJOPOIAMH,
MPUHAJIEKAIIUMU K Pa3JIMYHbIM KJIaCCaM.

[IpuponHbie UCTOUYHUKHU YIIIEBOAOPOAOB. [IpuponHblil ra3 ¥ NOmyTHbIE HE(QTSAHBIE Ta3bl.
Hedts u e€ mnpoucxoxknenue. CrocoObl mepepadOTKu HedTHU: TEpPEeroHKa, KPEKUHT
(TepMUYECKHA, KaTalTuTUIeCKuii), mupoiu3. [IpoaykTsl nepepaboTku HehTH, UX TPUMEHEHHE
B IIPOMBIIIEHHOCTU U B ObITy. KaMEHHBII yrosib U MPOIyKThI €r0 epepadboTKH.

OKCHEpUMEHTAJIBHBIE METOJIbl U3YYEHHS BEUIECTB M MX MPEBPALICHUIN: 03HAKOMIICHHE C
oOpa3laMu IacTMacc, KaydyyKoB M pe3uHsbl, Komuiekuuu «Hed1b» u «Yroawy, MmogenupoBaHue
MOJIEKYJl YIVIEBOJOPOAOB M TaJIOT€HONPOU3BOJIHBIX, NPOBEACHUE NPAKTUYECKON pPabOThI:
MOJIyYEHUE ITUJIEHA U U3YYEHHE €TO CBOMCTB.

Pacuérnple 3agaun.




Boluucnennss mo ypaBHEHHIO XUMHUYECKOW peakinuu (Macchl, 00ObEMa, KOJIWYECTBA
MCXOJTHOTO BEMIECTBA WJIM MPOAYKTA PEaKIMU 10 HM3BECTHBIM Macce, 00BEMY, KOITMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOAYKTOB PEAKIIUH).

Kuciaopoacoaepsxkamme opranHudeckne coeIHHeHus!

[IpenenbHble OQHOATOMHBIE CHUPTBHL. METaHON W 3TaHON: CTPOEHHE, (DUIUUYECKHE U
XUMUYECKHE CBOMCTBA (PEAKUMU C AKTUBHBIMU METAJJIaMH, TaJIOT€HOBOJOPOAaMU, TOPEHHE),
IIpUMEHEHHe. BomopoaHbie CBA3M MEXKAY MOJEKYyJIaMHU CIUPTOB. JleMcTBUE MeETaHoNia U
ATaHOJa Ha OPTraHU3M YEJIOBEKA.

MHoroaroMHbie CHHUPTHL. DTHICHIVIMKOIb W IJIMIEPUH: CTpOeHuEe, (GU3HUECKUue U
XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHUE CO IICJIOYHBIMU METaJllIaMH, Kau€CTBEHHAS pPeaKIus
HAa MHOTOaTOMHBIE cnupThl). JleiicTBMEe Ha opraHu3M uesnoBeka. [IpumeHeHue ruiepuHa U
STUIEHIITUKOJIA.

deHoII: CTpOCHHE MOJEKYNbl, (HU3UYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue ¢genona.

Anpperunipl U kemowsi. Dopmanbaeruj, aueTadbIeru]l: CTPOEHUE, (PU3NYECKHE U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCICHHS M BOCCTAHOBIICHMS, KAU€CTBEHHBIE PEAKIIMH),
NOJTy4YE€HHUE U TPUMEHEHUE.

OaHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAsI KUCIIOTHI:
CTpoeHHe, (PU3MYECKUEe M XMMHYECKHE CBOMCTBa (CBOIMCTBa, 00IIME Ui Kiacca KHUCIHOT,
peakiuus dTepuduKanumn), noayuyeHue u npuMenenre. CTeapruHoBasi U OJIEMHOBAsI KMCJIOTHI Kak
IPEJICTaBUTENN BBICIIMX KapOOHOBBIX KUCIIOT. Mbljla KaKk COJIM BBICIIMX KapPOOHOBBIX KHUCIOT,
UX MOIOLIEE NEHCTBUE.

Crnoxubie 2GUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenue )xkupoB. buonorndeckas posb KUPOB.

VYrieBobl: cocTas, KiacCUUKAIKS YIIIeBOA0B (MOHO-, M- U MOIKMCcaxapuabl). [moko3a —
IPOCTEHIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbl, PU3UUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTtBue ¢ ruapokcuaoM meau(ll), okuciaeHne aMMHAYHBIM PACTBOPOM
okcuga cepeopa(l), BoccTaHOBIeHHE, OpOXXEHHE IJIIOKO3bI), HAXOXKJIECHHUE B MPHUPOJIE,
npuMeHeHue, ouonoruueckas posib. Dorocunre3. @pyKTo3a Kak U30MEP MITFOKO3HI.

KpaxmMair n nemnono3a Kak NpupoaHble monuMepsl. CTpOEHUE KpaxMmaia U HEJUTHOI03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUIpOiIn3, KaueCTBEHHAs! PEaKILUsl C UOJIOM).

DKCHepUMEHTAJIbHbIE METOAbl M3YyYEHMsI BEIECTB M WX MpEBpalleHUIl: MNpOBEICHUE,
HAOMIOZICHUE M OMNHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, Kau€CTBEHHbBIC
peaKIy OJHOATOMHBIX CHUPTOB (OKUcIeHUEe dTaHosna okcuaoMm wmeau(ll)), MHOroaroMHbIX
cnupToB (B3auMmojelicTBue muiiepuHa ¢ ruapokcunom meau(ll)), ampmeruaoB (okucieHue
aMMUa4YHbIM pacTBopoM okcuna cepebpa(l) u rumpokcumom wmemnu(ll), B3aumonericTBHe
Kpaxmaja C HOJIOM), TPOBEJCHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnele 3anaun.

Boluucnenuss 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBAa WM NPOAYKTA PEaKIMU MO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepkaline OpraHnyeCcKiue COeTMHEHUS.

AMHHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. Dusnyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha NpuMepe IHIMHA). buonormyeckoe 3HaueHue
aMuHOKUCHOT. [lenTumsl.



benku kak mpupoHBIE BBHICOKOMOJICKYISApHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TPETUYHAsI CTPYKTypa OenkoB. XHWMHYECKHE CBONCTBA OCTKOB: THUIPOJIU3, JACHATYpAIIHS,
Ka4eCTBEHHBIC PEaKITNU Ha OCIIKU.

DKCTIEpUMEHTAIIbHBIE METOIbI M3yYCHHsI BEIIECTB M WX IPEBPAIICHUI: HAOMIOACHUE U
OMHCaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JACHATypamus OETKOB TpPHU HAarpeBaHWM, IBETHBIC
peakiuu OeIKoB.

BbicokoMoOsIeKYIsIpHBIE COeTUHEHHS

OCHOBHBIC TIOHSTHS XMMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPHU3AINK, CPeIHsst MoyieKyispHas macca. OCHOBHbIE
METOJIbl CUHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHUI — TOJTUMEPHU3aliis U MOJIUKOHACHCAITHSI.

OKCHEpUMEHTAIIbHBIE METOJIbI U3YYE€HMs BEIIECCTB M MX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3ziiamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanusi MeXnpeaMETHBIX CBA3EH MpPU U3yUYEHUM OopraHuuyeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HMCIIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK U
MOHATHH, SBISIOMIMXCS CUCTEMHBIMH JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHATHS: SBJICHWE, HAy4YHBIA (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHHTE3, KiIacCUpUKaIMsA, TEPUOJUIHOCTh, HAOIIONCHNE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICITHPOBAHNE.

®duszuka: wmarepusi, HHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYNa, SHEPreTUYEeCKUil
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIUUYUHBI U
CIUHUIIBI UX U3MEPECHHUS.

buonorusi: xierka, opranusMm, 6uocdepa, 0OMEH BeIIECTB B opraHu3Me, (OTOCHUHTE3,
OMOJOTUYECKU aKTUBHBIC BelecTBa (OSIKH, YIIIEBOMbI, JKUPBI, PEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTIOPOJIBI, TTOJIE3HBIE HCKOIIAEMBbIE, TOTLITMBO, PECYPCHI.

TexHomoTHSs: MUIIEBBIC MPOTYKTHI, OCHOBHI PAIIMOHATHLHOTO TMTUTAHUS, MOIOIITNE CPEJICTBA,
JICKapCTBEHHBIE W KOCMETHYECKHWE TIpermapaThl, Marepuadbl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KVIACC

OBILIAA N HEOPTAHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMHH

XUMHUYECKUN dreMeHT. ArtoMm. Snpo aroma, H30TONblL. DJIEKTPOHHAs 000JOYKa.
DHepreTuuecKue ypoBHHU, MOyPOBHU. ATOMHBIE OpOUTaH, S-, p-, d- aemeHThl. OCOOEHHOCTH
pacmpeiesieHus: JIEKTPOHOB MO0 OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKkTpoHHAs! KOH(PUTypaIys aTOMOB.

[lepuonnueckuit 3akoH u Ilepuognueckas cucrema xumuyeckux sneMeHTtoB JI. U.
MenpneneeBa. CBA3p INepUOAMYECKOro 3akoHa M Ilepuogumyeckold CHCTEMBI XUMUYECKHX
anemenToB [[. YI. MeHaeneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHCHHSI CBOMCTB XHUMHUYECKHX JJIEMEHTOB M O0pa3yeMbIX WMH MPOCTBIX U CIOXKHBIX
BEILECTB 110 TPyNIaM U MeproaaM. 3HAYEHNE NMEPUOANIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XMMHUYECKOW CBSI3M (KOBaJICHTHAas
HEMNoJIsIpHasi M MOJSpHAs, HOHHAs, MeTajuinyeckas). Mexann3mbl 00pa3oBaHUs KOBaJEHTHOU



XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BalieHTHOCTS.
DneKTpooTpUIaTENbHOCTh. CTeneHb OKUCIeH . IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MONEKyISIpHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBAa COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKOU PEIIETKH.

[ToHsiTHE O IUCTIEPCHBIX cUCTEMaX. MICTUHHBIE U KOJTTIOMHBIE pacTBOPhI. MaccoBas 105
BEILIECTBA B PACTBOPE.

Knaccuduxanus Heopranudeckux coeauHeHuil. HomeHkmarypa HeEOpraHWYECKUX
BelllecTB. [eHeTnueckass CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAMIEKANIUX K Pa3IUYHBIM
KJlaccam.

Xumnueckas peakius. Krnaccupukanuss XMMHAYECKMX pEakluid B HEOPTraHWYECKOW U
OpraHUYeCKOM XUMHUU. 3aKOH COXPaHEHHUs MacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAILICHUS
DHEPIrUU MPU XUMUYECKUX PEAKLIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiudHbIX (akTtopoB. OOparnMbie peaxiuu.
Xumnueckoe paBHoBecue. DakTophl, BIMSAIOMIAE HA COCTOSHUE XMMHYECKOTO PABHOBECHS.
[Tpranun Jle [latense.

Onekrponautuyeckas auccounanus. CunpHble U ciiadble AeKTposnnuThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KUCAsA, HEUTpaabHAas, HIEJI0YHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYECHHUS BEIIECTB U UX MPEBPALICHUMN: AEMOHCTpAIUs
tabnun «llepuonuueckas cucrema xumuueckux sneMeHtoB [[. U. MenneneeBay, usydeHue
MOJIelIell KpPUCTAUTMYECKUX PEIIETOK, HAONIOEHUE U OIMCAaHHUE JIEMOHCTPAIMOHHBIX U
71a00paTOpHBIX OMBITOB (Pa3liOKEHHUE TNEPOKCHIA BOJOPOJa B TMPUCYTCTBUU KaTalld3aropa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB C ITIOMOLIBI YHUBEPCAJIBHOIO UHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOW paboThl «BiusHue paznuyHbIX (DAKTOPOB Ha
CKOPOCTb XUMUYECKON PEAKLIUI.

Pacuérnele 3anaun.

Pacu€Tel 10 ypaBHEHHSIM XHMHUYECKHX pEAKIUHA, B TOM YHUCIEC TEPMOXUMHUUYECKHE
pacy€Thl, paCYETHI C UCMOJIB30BAHUEM MMOHITUS «MACCOBAs JOJIS BELIECTBAY.

Heopranunuyeckass xuMus

Hemeramnel. I[lonoxxenue HemeTtaiioB B Ileprognueckoll CHUCTEME XHMHUYECKHX
anemenToB J[. M. MenneneeBa u 0COOCHHOCTU CTpPOE€HHsS aroMoB. dDu3nMyeckue CBOMCTBa
HEMETaJUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMepe KUciaopoa, cepsl, hocdopa u yrepoaa).

XUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJioreHoB, cephl, a3ora, (ocdopa,
yoiepoia U KpEeMHHsS) M HMX COCOUHEHUN (OKCHIOB, KHUCIOPOJCOJAEPKAIIUX KHCIIOT,
BOJOPOIHBIX COCAMHECHUI).

[IprmeHeHnEe BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUN.

Meramnsl. [lonoxenune metamnoB B [lepuonnueckor cucteme XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AIIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O01mme
¢usnueckue cBoicTBa MeTaioB. CIuiaBbl METAUIOB. DJIEKTPOXUMUYECKUIN s/l HANIPSKEHUI
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaKHEHIIUX METAJUIOB (HATpUM, Kajaui, KajablUi, MarHui,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJIb) U UX COCAMHEHUH.

OG1ue crocoOkl MOTydYeHHsT MeTaJIOB. [[puMeHeHre MeTaljIoB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl M3YyYEHHS BELIECTB M MX MPEBPALICHUN: W3y4YEHUE
KOJUTEKIIMKM «MeTamibl U CIUIaBbl», OOpa3I[OB HEMETAJUIOB, PEIICHUE HKCIEPUMEHTATbHBIX
3ama4, HAONIONEHWEe ¢  ONHCAHWE JEMOHCTPAllMOHHBIX U  JIA0OPATOPHBIX  OMNBITOB



(B3aMMOJIEMCTBUE TMAPOKCHA ATIOMUHHUSA C PACTBOPAMHU KHCIOT W LIEJIOYEH, KaueCTBEHHBIE
pEaKIK Ha KAaTHOHBI METAJLJIOB).

Pacuérnsle 3anaun.

Pacuétel maccel BemiectBa wiM 00bEMa ra3oB IO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIMHM BEUIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CIIU OJJHO U3 BEIIECTB UMEET MTPUMECH.

XuMus 4 KU3Hb

Posnb xuMuu B 0GecriedeHIH KOIOTHYECKOM, SHEPTeTUYECKON U MUIIeBOM 0€30MacHOCTH,
pasBuTUM MeaMLUHbL. [IoHATHE O HaAy4YHBIX METOAAX IMO3HAHMS BELIECTB U XUMUYECKUX
peaKIuid.

[IpencraBnenuss 00 OOUIMX HAayyHBIX MNPHUHLMIAX HPOMBIIUIEHHOTO MOJXYYEHHMS
BKHEUILINX BEILECTB.

YenoBek B MHUpPE BEIIECTB M MAaTEpHUANIOB: BAKHEUIIME CTPOUTEIBHBIE MAaTEepUAIbI,
KOHCTPYKLMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KEpaMHMKa, MATE€pUalbl Uil AIEKTPOHUKH,
HaHOMAaTepHaJbl, OpPraHUYECKNE U MUHEpAIbHbIE YIOOPEHUSI.

XUMHUS U 3J0pOBbE YEIIOBEKA: MPAaBWJIA HMCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENAPATOB,
npaBuiia 0€30MaCHOTO UCIOJIb30BaHUs MPENaparoB ObITOBOM XMMUHU B MIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust MeXnpeIMeTHBIX CBA3€H MPU U3YUYEHUU O0IIEe U HEOPraHUYECKON XMMUU B
11 kimacce OCYHIECTBISIETCS Yepe3 MCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYyUYHbBIX
NOHATUM, TAK U IIOHATHUM, SBIAIOIIMXCA CUCTEMHBIMHU JUIS OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAY4YHOI'0 1IUKJIA.

OO01iue ecTecTBEHHO-HAyUHblE MOHSATHS: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJlM3, CHUHTE3,  KiIaccu(uKaluusg,  TMEePUOAUYHOCTb,  HAONIOJEHHE,  OKCIEPUMEHT,
MOJIEJINPOBAHNE, U3MEPEHNUE, SBIICHUE.

dusnka: Marepus, dHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIA, YHEPI€TUYECKUI YPOBEHbB, BEIIECTBO, TEJIO0, 00OBEM, arperaTHoe
COCTOSIHHE BEILECTBA, (PU3NYECKHE BEIIMYMHBI U €IUHULBI X U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, SKOCUCTEMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHHbI, OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepabl, TOpHbIE TOPO/IbI, MOJE3HBIE HCKOIIAEMBbIE, TOIIUBO, PECYPCHI.

TexHonorus:  XUMHYECKas  NPOMBILUIEHHOCTb,  METAJUIyprus,  IPOU3BOACTBO
CTPOUTEIIBLHBIX MaTepuaos, CEJIbCKOXO3MCTBEHHOE IIPOU3BOCTBO, MUILIEBAst
IPOMBILUIEHHOCTh, (apMaleBTUUECKas MPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX
IIpenaparoB, POU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHasoB, 3JIEKTPOHHAS IIPOMBILIICHHOCTb,
HAaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3y/lbTaraM OCBOCHHUS OOYyYarOIIMMHCS
porpaMM CpeHETo 00I1Iero 00pa3oBaHus (JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuyHo-MeTonnyeckoil OCHOBOM Juisl pa3pabOTKHU IUJIAaHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IPOrpaMM CpeHEro oOUIero oopa3oBaHus SBISETCS CUCTEMHO-AESITEIbHOCTHBIN TOIXO/I.

B COOTBETCTBMU C CHUCTEMHO-AESATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CpeIHEro ooOIiero o0pa3oBaHMs
BBIJICTIEHBI CJIETYIOIINE COCTABISIOIINE:

OCO3HaHUE 00YYaIOIIMMUCS POCCUICKON TpakIaHCKON HMJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTU U CAMOOIPEAEIICHUIO;

HAJIMYKME MOTUBAIIUU K OOYYCHHIO;

TeJICHANPaBIEHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN TUIYHOCTH HA OCHOBE KITIOYEBBIX
[IEHHOCTEH M UCTOPUIECKUX TPAIUIINNA 0a30BON HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCsl PyKOBOACTBOBAThCSI B CBOEH JESATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMUA YCTaHOBKaMH, NPUCYIIUMH ILEIOCTHOM CUCTEME XUMHYECKOIO
oOpa3zoBaHusi;

HaJu4yue MPABOCO3HAHUS DKOJOTUUECKOM KYJIBTYpbl U CHOCOOHOCTH CTAaBUTH IEIU U
CTPOUTH KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE pE3ynbTaTbl OCBOCHMSI MpPEAMETa «XHUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOH UM BOCIUTATEIBHOM JEATETbHOCTH B COOTBETCTBUU C TyMaHUCTHYECKHUMH,
COLIMOKYJBTYPHBIMHU, JTyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSMU W HJ€allaMH POCCHIICKOTO
rpaXKJaHCKOTO OOIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMH M MpaBUJIaMU TOBEICHUS,
CIIOCOOCTBYIOIIIMMHU  MPOIECCaM  CaMOIO3HAHUSA, CaMOpPa3BUTUS W  HPABCTBEHHOTO
CTaHOBJICHUS TMIHOCTH OOYYarOITUXCA.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MIPEIMETa « XUMUSD» OTPaXKaroT CHOPMUPOBAHHOCTD
OMbITA TO3HABATEILHOM W NPAKTUUYECKOW MACSATEIBHOCTH OOYyYAIOUIUXCS IO pealn3aluu
MPUHATHIX B 00IIECTBE IEHHOCTEHN, B TOM UUCJIC B YACTH:

1) rpaxaaHCKOr0 BOCIIUTAHUSA:

OCO3HaHMS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH, yBaKEHUS
K 3aKOHY U MPaBOIOPSIKY;

MPEJCTABICHUS] O COLUMAIBHBIX HOpMax M MPABUJIAX MEKIWYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENBbHOCTH TIPU CO3JAaHUHM y4eOHBIX
MPOEKTOB, PEIICHUH Y4YeOHBIX M T[IO3HABATEIBHBIX 3aJ1a4, BBIMOTHEHUH XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPWHHUMATh MOTHBBI, HAMEPEHHWs], JIOTUKY H apPTyYMEHTHI
JPYTHUX MPU aHAIHA3E PA3TMYHBIX BUIOB YY€OHOH JESITEIBHOCTH;

2) NaTpUOTHYE€CKOr0 BOCIIMTAHUSA:

IIECHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJEAUI0 OTEUYECTBEHHOM
XUMUH;

YBaXXEHUSI K MPOIIECCY TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTIKECHHS HAYKH €CTh PE3yJbTaT IJUTEIbHBIX HAOMIOICHUN,
KPOIOTJIUBBIX IKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO TPy/la YYEHBIX U MPAKTHKOB,;



UHTEpECa M TI03HABATEJIbHBIX MOTHUBOB B TMOJYYEHHMM U TMOCJIEAYIOIIEM aHalIu3e
uH(OPMALIMK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO TOBEACHUS;

CIIOCOOHOCTU OILIGHHWBaTh CHUTYyallMH, CBA3aHHbIE C XHUMHUYECKUMHU SIBICHUSAMH, WU
IPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHWE W MOCTYIKH CBOMX TOBApUILEH C MO3ULUHN
HPAaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popMHUPOBaHUA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 370pOBOro M 0Oe3omacHoro obpasza XU3HH, HEO0OXOIMMOCTHU
OTBETCTBEHHOT'O OTHOILLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

coOmrofieHUsl MpaBmwil 0€30MacHOr0 OOpaIleHus C BEIIeCTBaMH B OBITY, MOBCEIHEBHOU
YKU3HU U B TPYAOBOH JESATEIBHOCTH;

NOHUMAaHUSl I[IEHHOCTH WpPaBWJI HWHIUBUIYATLHOTO M KOJUIEKTUBHOIO O€30MacHOro
MOBEJCHUS B CUTYALUAX, YTPOKAIOIIMNX 30POBBIO U )KU3HHU JIFOJEH;

OCO3HaHHUS MOCJIEACTBUM M HENPUATUS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS aJIKOTOJs,
HapKOTHKOB, KypeHUs1);

S) TPpyn10BOI0 BOCIIMTAHUSA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4YeOHO-MCCIEIOBAaTEIbCKONW JEATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOW, TBOPYECKOM U IPYTUX BUAAX AEATEIBHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHWU MPAKTUYECKUX 3a7ad COLMAIbHOU
HaANpaBJICHHOCTHU (B paMKax CBOEr0 Kjacca, IIKOJIbI);

MHTEpECa K MPAKTUYECKOMY M3YYEHHIO MPOopeccuid pa3inyHOro pojaa, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAHUN 110 XUMHUH;

YBaXKEHUS K TPYLY, JIOASAM TPy/Ja U pe3yibraTaM TPYIOBOH AeSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBHUAYaJIbHOM TpaeKTOpUH OOpa3oBaHUs,
Oymnymeit mnpodeccun € pealn3alid  COOCTBEHHBIX JKM3HEHHBIX IUJJAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUH, UHTEPECOB U NOTPEOHOCTEN 00111EeCTBA;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH  LEJIeCOOOpa3HOr0  OTHOUIEHHMsT K  MPUpPOJE, KaK  HCTOYHUKY
CYLLECTBOBAaHHUS KU3HU HA 3eMJIE;

NOHMUMAaHUs  DIO0AJBHOIO  XapakTepa  3KOJIOTMYECKHUX  OpoOsieM,  BIUSHUSA
HYKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHON M COLMATIBLHOM Cpebl;

OCO3HaHUSI HEOOXOJAMMOCTH MCHOJIb30BAaHUS JOCTHKEHUH XHMHHM JJis PELICHUS
BOIIPOCOB PAlMOHAIIBHOTO TPUPOIONOIb30BAHMS;

aKTUBHOTO HENPUATUSA NEUCTBUM, MPUHOCSIIUX BpPE OKPYXArolehd MPUpOAHON Cpee,
yMEHUs MPOTHO3UPOBATH HeOIaronpusiTHoIC HKOJIOTUYECKHE MOCJIE/ICTBUS
NpEANPUHUMAEMBIX AEHCTBUIN U IPEIOTBPALIATh UX;

HaJu4yusl Pa3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKOM KYIBTYpbl, OMbITA
JEATENBHOCTH SKOJIOTMYECKON HAIlPaBICHHOCTH, YMEHMS PYKOBOJICTBOBAaTbCS WMH B
MO3HABATEILHOM, KOMMYHUKATUBHON W COIMAIBHOM TMPAKTHKE, CIHOCOOHOCTH W YMEHUS
aKTUBHO MPOTUBOCTOSTH UIE0JIOTUU XeMO(pOoOuu;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLECTBEHHOW MTPAKTUKH;



MOHUMAaHMS CHeNU(PUKY XUMUM KaK HayKd, OCO3HaHUsS €€ pojiu B (HOPMUPOBAHUU
pallMOHAJIBHOTO ~ HAyYHOTO  MBIIIJIEHUS, CO3JIaHUHM  IIEJIOCTHOTO  TPEJICTABICHUS 00
OKPYKalIIEM MHUPE KaK O €IMHCTBE IPUPOAbI U YEJOBEKA, B IO3HAHUM HPHUPOAHBIX
3aKOHOMEPHOCTEN U PEIIeHUH NMPOOIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COOOW 3HAUMMOCTH XUMHUHU JIJIS COBPEMEHHOM IMBUIM3ALMU: B €€
T'YMaHHUCTUYECKON HAMpPaBICHHOCTH M BaKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepHaIbHOU
KYyJBTYpBI, PEIICHUH TJI00aJbHBIX TPOOJIEeM YCTOWYMBOTO pa3BUTHUS UEIOBEYECTBA —
CBIPbEBOM, DSHEPreTHYCCKON, IHMINEBOM W DSKOJOTHYECKOM OC30IaCHOCTH, B Pa3BUTHHU
MEIUITMHBI, OOCCIICYCHUH YCIOBUN YCIICITHOTO TPYJa W IKOJIOTHYECKH KOM(DOPTHOU KU3HU
KayKJIOTo 4jIeHa oOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJIOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJL30BaTh MOJydacMbIe 3HAHUS
JUISL aHaliu3a U OOBSCHEHMS SIBICHHM OKPYXKAIOIIEro MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JejaTh OOOCHOBaHHBIE 3aKJIOYEHUS Ha OCHOBE Hay4yHBIX (DAaKTOB M
MMEIOIIUXCS TAHHBIX C LEJBI0 NOJYYEHUSI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEIILHO HCIONb30BaTh XWMUYECKUE 3HAHUS MJIA PEIICHUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MMO3HAHUIO U HCCIIEI0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAHUM [0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMHU
NOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM Tpylda B pa3au4HbIX cdepax npodecCHOHATBHOM
JEATEeIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHUS y4eOHOTO MpeaMera «XUMHUsS» Ha YPOBHE
cpemHero o01iero oopa3oBaHus BKITIOYAIOT:

3HaYUMBIC I (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEKIUCITUTUTMHAPHBIE
(MexxmpenMeTHBIE) OOIlEHAyYHbIC MOHSTHUS, OTPAXAIOIIUE IETOCTHOCTh HAYyYHOU KapTHUHBI
MUpa U crnenuduKy METOIOB MO3HAHUS, HCIOJb3YyEeMbIX B €CTECTBEHHBIX Haykax (Marepwus,
BEILIECTBO, DHEPrusi, SIBJICHHUE, MPOIECC, CHUCTeMa, HaydHbId (aKT, MPUHLUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, T€OpHs, MCCIeq0oBaHKEe, HAOMIONCHUE, U3MEPEHUE, DKCIIEPUMEHT U
ApyrHe);

yHUBEpcaibHble  ydeOHble  JelicTBHs  (IIO3HABaTeJIbHbIE,  KOMMYHHMKATHBHbBIE,
peryisaTuBHBIC), obOecneunBaronie (GopMupoBaHue (PYHKIIMOHAIBHOW TI'PaMOTHOCTU H
COILIMAJIbHON KOMITETEHIIMH 00YyYaroInuXcs;

CIIOCOOHOCTh ~ OOyYarOIIMXCS  MCIOJB30BaTh  OCBOCHHBIE  MEKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS W YHHUBEpPCAJIbHBIE ydeOHBbIC JCHCTBUS B TMO3HABATEIbHOW U
COLMAJIBHOM ITPAKTHUKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXaroT OBIAJCHHUE YHUBEPCAIbHBIMU YUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JAEHCTBUSIMU.

OBiaaneHne yHUBepPCATbHBIMY YUeOHBIMH NMO3HABATEIbHBIMHY I€CTBUSIMU:

1) 0a3oBbIe JJOrMYeCKHeE IeHCTBHS:

CaMOCTOSITEILHO (POpMYJIUpPOBaTh M aKTyaJIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEACNATh 1NN ACSITENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX TOCTHUIKECHHUS,
COOTHOCHUTH PE3yJIbTaThl IEATETLHOCTH C OCTABICHHBIMU LIETISIMU;



HCIIOJIB30BaTh MPU OCBOCHWUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHbIE NPHU3HAKKW TIOHATHUM MW YCTaHABIWBAaThb MX B3aUMOCBS3b, UCIIOJIH30BaATh
COOTBETCTBYIOIIUE TMOHSITHS 1711 O0BSICHEHUS OTIETbHBIX (DAKTOB U SABJICHUN;

BBIOMpPATh OCHOBAHMSI U KPUTEPUHU IS KIacCHU(UKAIMKM BEIIECTB U XHUMHYECKUX
peakuuii;

YCTaHABIMBATh TPUUHMHHO-CIIEICTBEHHBIE CBS3U MEXIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMUYECKHE PACCYKJeHHS (MHIYKTUBHBIE, IEAYKTUBHbBIC, IO aAHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

MPUMEHSITH B IIPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUHM CUMBOJIUYECKHUE (3HAKOBBIC)
MOJIeNIU, TPEeOoOPa30BbIBATh MOJICIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HaK (CHUMBOJI)
DJIEMEHTa, XUMHU4YecKass (opMmyna, ypaBHEHHE XHUMHYECKOM peakiuu — TpU pelieHUuU
y4eOHBIX TO3HABATEJIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSATh Ha3BaHHbIC MOJICIIbHBIC
NpEACTaBICHUS JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB H3YYaeMbIX BEIIECTB U
XUMUYECKUX PEAKIIUI.

2) 0a30BbIe HCCIEA0BATEIbCKUE 1eHCTBHUA:

BJIJIETh OCHOBAMH METOJIOB HAyUYHOI'O [T03HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUI;

dbopMynupoBaTh €M W 3aJa4d HUCCIEIOBaHUSA, WCIIOIb30BaTh IIOCTaBICHHBIE W
CaMOCTOATENFHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA IIO3HAHHUS U
OCHOBBI I (POPMUPOBAHMSI THUMOTE3bl IO TPOBEPKE MPABMIHHOCTH BBICKA3hIBAEMBIX
CYXKJICHUU,

BJIAJIETh HABBIKAMU CAMOCTOSATENIBHOTO IUIAHUPOBAHUS M TIPOBEACHUS YUYEHUYECKHUX
HKCIIEPUMEHTOB,  COBEPILICHCTBOBATH yMEHHUs  HAOMIOAATh 3a  XOJIOM  IIpoliecca,
CaMOCTOATEILHO MPOrHO3UPOBATh €ro pe3yibrar, (OpMyIHpoBaTb OOOOLIEHUS U BBIBOIBI
OTHOCHUTEJILHO JTOCTOBEPHOCTU PE3YJbTATOB MCCIEIOBAaHMS, COCTAaBISATh OOOCHOBaHHBIN
OTuUéT 0 MpojIeIaHHOM padboTe;

npuUOOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTeIbCKOM W TMPOEKTHOW J1eATEeNbHOCTH,
MPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEJILHOMY IOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOAOB TO3HAHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX WHPOpMAIUK (HAYYHO-TIOMYJspHAs
JUTEpaTypa XUMHUYECKOTO COJEpP)KaHMs, CIPaBOYHBIE TOCOOus, pecypcbl HWHTepHeTa),
aHANMM3UPOBATh WHGOPMAIMIO PA3IWYHBIX BUIOB W (OPM TPEICTABICHUS, KPUTHICCKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHSATH PA3JIUYHBIE METONbI IMPHU IMOUCKE U OTOOpE
uH(opManu, HEOOXOIUMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA;

MpUOOpETaTh ONMBIT UCIIOJIb30BAHUS MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUN U
Pa3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENFHO BBIOMPATH ONTUMAJIbHYIO (GOpMYy TpeACTaBICHHUS HH(OpMaIUU
(cxembl, rpaduKy, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH SA3BIK B KaueCTBE CpPEJICTBA MpU paboTe C XUMHYECKOU
uH(pOpMaIHe: MPUMEHITh MEXNpeAMEeTHbIe ((hU3MYecKue W MaTeMaTUYecKue) 3HAKU U
CUMBOJIBI, (OPMYJIIBI, a00peBUATYPHI, HOMEHKIJIATYPY;

UCII0JIb30BaTh U NMPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATVISITHOCTH.

OBiaeHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMM /1€/iCTBUSIMU:



3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK/1a€MOM TEMBI B XOJI€ IMAJIora U/Uiu AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
IPEUIOKEHHOM 3a/1a4H;

BBICTYNATh C MpPE3EHTAlMEe pe3yabTaToOB MMO3HABATENbHOMN J1E€ATENbHOCTH, MOTYYEHHbIX
CaMOCTOATEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIOJHEHUU XHMHUYECKOIO
HKCIIEPUMEHTA, MPAKTHUYECKOM paboThl MO MCCIEIOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro Mpoekra U (HOpMyIUpOBaTh BBIBOJBI IO pe3yJbTaTaM IMpPOBEAEHHBIX
UCCJIEZIOBAaHUN MyTEM COTIACOBAHUSA MO3UIUI B X0Z€ 00CYXIEHUSI 1 0OMEHAa MHEHUSIMHU.

OBiageHne YHUBEPCAJIbHBIMH PeryJIATHBHBIMU ACHCTBHAMM:

CaMOCTOSITENILHO IUIAHUPOBATh U OCYIIECTBIIATh CBOIO IT03HABATENIBHYIO JESATEIBHOCTD,
onpezenss e€ el U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHUPOBATh
npeagaraéMblidi aITOPUTM JEHCTBUI MPU BBINIOJHEHUN YUEOHBIX U UCCIIEI0BATENbCKUX 3a]1ad,
BbIOMpaTh Hanbosnee 3(h(PeKTUBHBIN cIOCOO UX PElIeHUs C YYETOM MONTYUYEHUSI HOBbIX 3HAaHUHN
O BEILIECTBAX U XUMUYECKUX PEAKIHUSX;

OCYIIECTBIISAITh CAMOKOHTPOJb CBOEH JESATENBHOCTM Ha OCHOBE CaMoOaHajiu3a u
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl 0OCBOEHUS Kypca «OpraHnyeckast XUuMUsh» OTPaKkaroT:

Cc(hOPMHUPOBAHHOCTh TMPEJCTABICHHH O XUMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA, POJIM XMMHUHU B TO3HAHWU SBICHUH MPHUPOABI, B (HOPMHUPOBAHUU
MBIIIICHUS W KYIbTypbl JUYHOCTH, €€ (PYyHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOAUMOU s
pelieHus NPaKTUYECKUX 3a7ad U DKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHWYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (XUMUYECKUU DJIEMEHT, aToM, JJIGKTPOHHas o000JIouKa aroma, MOJEKyJa,
BaJICHTHOCTh, DJIEKTPOOTPHUIATEILHOCTh, XUMHUYECKash CBs3b, CTPyKTypHas dopmyna
(pa3BépHyTass U COKpallléHHAs), MOJIb, MOJIApHAs Macca, MOJISAPHBIA O0BEM, YIIEPOIHBIN
ckeneT, (pyHKIMOHAJbHAs TpyMMa, pajuKai, HU30MEpHsi, MU30MEpbI, TOMOJOTUYECKUU pAI,
TOMOJIOTH, YIJIEBOJOPO/BI, KHCIOPOA U a30TCOAEPKAIIUE COCAUHEHUS, MOHOMED, IOIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIUHEHHS); TEOPUM U 3aKOHBI (TEOpHs
CTPOE€HUsI OpraHnudeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHN SA3bIK XMMHH; MUPOBO33PECHUECKUE 3HAHUS, JIEXKAIIUE B
OCHOBE MOHWMAHUS MPUINHHOCTH M CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOIOTHUECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYUYECHHH M OE€30MaCHOM HCIOIb30BAHUU Ba)KHEUIIINX
OpPraHWYECKHUX BEIIECTB B OBITY U MPAKTHUYECKOU ESITEIHLHOCTH YEIOBEKA;

COOPMUPOBAHHOCTh ~ YMEHHUM  BBISBJISITh  XapaKTepHbIC  MPU3HAKU  TOHATHM,
YCTAHABIIMBAaTh UX B3aUMOCBA3b, WCMOJIB30BATh COOTBETCTBYIONIME TMOHSTHUS MPU OMUCAHUU
COCTaBa, CTPOCHMS U MPEBPALICHUI OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI MCIOIb30BaTh XUMUUECKYI0 CUMBOJIUKY JUIsI COCTABIICHUS
MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamEHHOM) (opMyn opraHuYecKuxX
BCIIECTB M YPAaBHEHUM XUMMMUYECKHMX PEaKUWW, W3rOTaBIMBAThb MOJEIU  MOJIEKYII
OpPraHUYEeCKUX BEIIECTB JUISI WUIKOCTPAMA HMX XHUMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOEHHUS;



c(OPpMHPOBAHHOCTh ~ YMEHUW  YCTAHABIMBATH  MPUHAJICKHOCTb  H3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO MX COCTAaBy U CTPOCHHUIO K OINpEAeNIEHHOMY Kiaccy/rpymrne
COEIMHEHUN (YrieBoopopl, KHUCJIOPOJL U a30TcozepIKalue COEMHEHUS,
BBICOKOMOJICKYJIIDHBIE ~ COCMHEHMS), JaBaTb UM Ha3BaHUA IO CHUCTEMaTHYECKOU
HomeHkiarype (IUPAC), a Ttakxke NOpUBOAUTh TPUBHAIbHBIE HA3BaHUS OTACJIBHBIX
OpPraHWYECKUX BEIECTB (3TUJICH, MPOIUJIEH, aleTHJICH, STUICHIIIMKOIb, IUIEpUH, (EeHOI,
dbopManpaerua, areTanbAeTHu]l, MypaBbUHAs KHCIIOTa, YKCyCHas KHCJIOTa, OJEHHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TII0K03a, (PPYKTO3a, KpaxMal, HEeJUTi0I03a, TIIHIIHIH);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENEIsITh BHIbl XUMHUYECKONW CBS3M B OPraHUYECKUX
COEIMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATH IOJIOXKEHHSI TEOPUH CTPOEHUS OPraHUYECKUX
BelecTB A. M. bytiepoBa 1jis1 00bICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMH XapakTepHU30BaThb COCTaB, CTPOEHHUE, (PUIUYECKHE WU
XUMUYECKUE CBOWMCTBA THWIIMYHBIX IPEACTABUTENIEH PpA3IMYHBIX KIACCOB OPraHMYECKHUX
BelIeCcTB (MeTaH, dTaH, 3TUJIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, metunOyranueH-1,3,
O€H30J1, METaHOJI, ATAHOJI, ATHJICHIIIUKOIb, TJIUIEPUH, (PEHO, alleTalbAeTH], MypaBbUHAS U
YKCyCHasi ~ KHMCIIOTbI, IJIOKO3a, Kpaxmaj, IeJUIK0JI03a, aMUHOYKCyCHasi  KHCJIOTa),
WUIIOCTPUPOBATh TE€HETHUYECKYIO CBA3b MEXKJYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIU C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmy;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKU YIJICBOAOPOAHOTO CHIPbS
(HeTh, IPUPOIHBIN Ta3, Yrojb), CIOCOOBl MX MEepepaboTKU U MPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB MepepadOTKU;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH BBIUUCIEHUS MO XUMHYECKUM YPaBHEHHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEaKUUU MO M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 UCXOAHBIX BEIIECTB MM MPOILYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX METOJAX
HAay4yHOI'O IIO3HAHUS, HMCIOJIb3YEMBbIX B XUMHUHU NPH HU3YYEHUU BEUIECTB U XUMHUYECKHUX
SBJICHUN (HAOMIOEHHE, W3MEPEHUE, OKCIEPUMEHT, MOJEIUPOBAHUE), HCIIOJIb30BaTh
CUCTEMHbIE XMMHMYECKHE 3HAHUS i1 TPUHATHS PEIIEHUNH B KOHKPETHBIX MKU3HEHHBIX
CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUHN COOJIOAATH MPAaBUJIA MOIH30BAHUS XUMHUUECKON MOCYION U
7a00paTopHbIM  00OpPYIOBaHHMEM, a TaKKe IMpaBuia oOOpalleHHs] C BEIIeCTBaMU B
COOTBETCTBHH C UHCTPYKUHUSMH I10 BBIIOJIHEHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUM IJIAHUPOBATH M BBIIOJHATH XUMHUYECKUN HSKCIIEPUMEHT
(mpeBpamieHusi OpraHMYeCKUX BEIECTB MPU HArPEBAaHUM, MOITYUYEHUE HTHICHA U HU3yUYEHUE
€ro CBOMCTB, KauE€CTBEHHbIC PEAKIIMM OPraHUYECKUX BEILECTB, JEHATypauus OENKOB IMpHU
HarpeBaHWM, LIBETHbIE pEaklUUH OEJIKOB) B COOTBETCTBUM C TMpaBUJIAMU TEXHHUKHU
O0e30macHOCTH TMpU OOpallleHuH ¢ BeUleCTBaMU U J1a0OPAaTOPHBIM  O0OpPYIOBaHUEM,
MPENICTABIATh PE3yJAbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKINI 1 POPMYIUPOBATH BBIBOIBI HA OCHOBE ATUX PE3YJbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO WH(MOPMAIIHIO,
NOJy4yaeMyl0 W3 Pa3HbIX HCTOYHHKOB (cpeacTtBa MaccoBoil uHpopmainuu, WHTepHeT u
JPyTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIONaTh MpaBUjia 3KOJIOTUYECKU IeIeco00pa3Horo
NOBEJCHMS B OBITY M TPYAOBOM JAESATENBHOCTH B LIEJAX COXPAHEHMS] CBOErO 3J0POBbS U
OKpYy>Karouleil pUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3Mbl



OTIPEACIIEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAas cMbICH Tokaszarens [IJIK, moscHATh Ha
pUMEpax CHOCOObl YMEHBIICHUS H TPEAOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBHS Ha
OpraHu3M YeJIOBEKa;

JUIsl O0yYaroIMuXCcsl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 3I0POBbS: YMEHHE MPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUUYECKUX SIBJICHUM;

JUIS CIICTIBIX W CJIA0OBHISIIMX OOyYarOIIUXCS: YMEHHE HCIIONIbh30BaTh pelbeHO-
TOUYEUHYI0 cucTeMy o0o3HadeHuit JI. bpaiins nms 3anucu XuMudeckux HopMmyIL.

11 KUIIACC

[IpeameTHbie pe3ynabTaThl OCBOeHUS Kypca «OOImas W HEOopraHWYecKas XUMUSH
OTpaXKkaroT:

C(hOPMUPOBAHHOCTh TNPEJACTABICHUN: O XHWMHYECKOM COCTaBISIOIIEH €CTECTBEHHO-
HAyYHOH KapTHUHBI MHpA, POJIM XHMHH B TO3HAHWUW SBJICHUHU TPHUPOILI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPBI JTUYHOCTH, €€ (PYHKIIMOHAJBLHONW IPaMOTHOCTH, HEOOXOIUMOMW JIJIs
pelieHnsT TPaKTHYECKUX 3a7ad M JKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEIIE;

BJIAJICHUE CHUCTEMOM XWMHYECKUX 3HAHWUW, KOTOpas BKJIOYAET: OCHOBOIIOJAraroIIve
MOHATUS (XUMUYECKHUI 3JIEMEHT, aToM, M30TOM, S-, pP-, d- AJIIEKTPOHHBIE OPOUTAIU aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BAJICHTHOCTh, JEKTPOOTPUIIATEIILHOCTh, CTEIIEHb
OKHCJICHUS, XMMHYECKass CBs3b (KOBaJICHTHAs, WOHHAs, METaJUIMuecKas, BOJOpPOAHAs),
KPUCTAJZIMYECKAsl PpEIIETKA, TUIBI XUMHYECKUX pEaKIUd, pacTBOp, SIECKTPOJIUTHI,
HE3JICKTPOJIUTBI, AIEKTPOIUTAYECKAS TUCCOLUALUSA, OKUCIUTED, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  pEaKklMh, XUMHUYECKOE€ pPaBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
AIEKTPOJIMTUYECKOW Aucconuanuu, nepuoauueckuii 3axkoH [[. WM. MengeneeBa, 3akoH
COXPaHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKUX
pPeaKIrsiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHMHH, MHPOBO33PCHUCCKHUE 3HAHMSI,
JeKalye B OCHOBE MOHWMAHHUS MPUYMHHOCTH M CHUCTEMHOCTH XWUMHWYECKHUX SIBICHUM,
(bakTOIOTHYEeCKUE CBEIEHUS O CBOWCTBaX, COCTaBe, TIONy4YeHHUH © O€30MacHOM
WCIIONb30BAHUM  BAXKHEUIIIMX HEOPTraHUYECKUX BEUIECTB B OBITY MW MPAKTUYECKOU
JICATEIILHOCTHU YCJIOBEKA;

C(hOPMUPOBAHHOCTh ~ YMEHHUM  BBISIBJISITh  XapaKTEpHbIC  MPU3HAKU  TOHATHM,
YCTAHABIIMBATh UX B3aUMOCBA3b, WCMOJIb30BATh COOTBETCTBYIOIIUE TMOHSTHUS MPU OMUCAHUU
HEOPraHUYECKHUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpPMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS
dbopMyn BEIIECTB M ypaBHEHUM XUMHYECKHX PEAKIUHA, CUCTEMAaTHYECKYH) HOMEHKJIATYpy
(IUPAC) u TpuBHanbHbIE Ha3BaHHUS OTIEIbHBIX HEOPraHWYECKUX BelIecTB (yrapHbId Tas,
YIJICKHUCIIBIN Ta3, aMMHaK, raiméHas u3BeCTh, HEral€Has U3BECTh, ITUThEBAs COJA, IMTUPUT U
Apyrue);

C(hOPMUPOBAHHOCTh yMEHUM ONPENENATh BaJICHTHOCTh M CTCIICHb OKHCIICHUS
XAMHUYECKUX DJJIEMEHTOB B COCIMHEHUSX Pa3JIWYHOTO COCTaBa, BHUJI XUMHYECKOW CBSI3M
(KoBaJIeHTHAasl, HIOHHAsI, METAJTIMYECKas, BOAOPO/IHAS) B COCIMHEHUSIX, TUIT KPUCTATUTMYECKOM
PEHIETKH KOHKPETHOTO BelIeCTBa (AaroMHas, MOJEKYJspHas, HOHHAs, METaJUIM4ecKasi),
XapakTep Cpebl B BOAHBIX pACTBOPAX HEOPTAHUUYECKUX COCIMHEHHUM;

C(hOPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMJIC)KHOCTh HEOPTaHUYECKUX
BEILIECTB I10 UX COCTaBYy K ONPENEIEHHOMY KJIacCy/TpyIine COeUHEHUH (ITPOCThIE BEIIECTBA —
METaJIJIbl 1 HEMETAJIJIbI, OKCHJIbl, OCHOBaHMSI, KUCIIOThI, aM(OTEPHBIC THIPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaThb CMBICI Tiepuoauueckoro 3akoHa J[. M.
MeHnneneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBbHYIO U
MPOTrHOCTUYECKYIO (DYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh d3JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX AJIeMEHTOB 1—4 nepuoioB Ileproanyeckoil CUCTEMbI XMMUUYECKUX 3JIEMEHTOB /JI.
W. MenpeneeBa, UCTIONB3YsI TIOHATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTAIHY, «IHEPTETUUECKUE
YPOBHIMY», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKUX JJIEMEHTOB U HX
COEIMHEHUH IO mepuoaam u rpymnmam llepuognyeckoin CHCTEMbI XUMHYECKUX 3JIEMEHTOB /1.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMH XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHUE
CBOWCTBA HEOPraHWYECKHUX BEUIECTB PA3JIUYHBIX KJIACCOB, MOJATBEPXKAATh CYILICCTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJy HEOPraHWYECKUMHU BEIIECTBAMH C TOMOIIBIO YpPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(hOPMUPOBAHHOCTh YMEHUS KJIACCUDUIIMPOBATh XUMUYECKUE PEAKIIUU 110 PA3IMUYHBIM
npu3HakaMm (YHUCIy W COCTaBy pearupyrouux BEHIeCTB, TEIIoBoMY 3(hdeKTy peaxiuwu,
U3MEHEHHUIO CTENEeHEeW  OKHUCIEHUs DIIEMEHTOB, OOpaTUMOCTH  PEaKlUH, YYaCTHUIO
KaTajan3aropa);

c(hOPMHUPOBAHHOCTH YMEHUW COCTABIATH YPABHEHHS PEAKIMA PA3JTHUYHBIX THIIOB,
MOJTHBIE W COKpAaNIEHHBIE YPAaBHEHHS PEaKlMii MOHHOTO OOMEHa, YYWUTHIBas YCJIOBUS, MPHU
KOTOPBIX 3TU PEAKIUU UIYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIUH, MOATBEPIKIAIONINE KadeCTBEHHBIN
COCTAaB pA3JINYHBIX HEOPraHWYECKHX BEIIECTB, PACMO3HABATH ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILIIHOCTb OKMCIIUTEIIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIHUHA IOCPEICTBOM COCTABIEHUS DJIEKTPOHHOIO OanaHca 3THX
peakuui;

c(hOPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW peaKIuu
OT pa3UYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PABHOBECHUS B 3aBUCUIMOCTH OT
BHemHero BozzeiicTBus (mpunmun Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHM XapaKTEepH30BaTh XWMHUYECKHE TPOIECCHI, JIekKAIIue B
OCHOBE  TMPOMBIIIUICHHOTO  TIOJYyYEHUsS CEepPHOM  KHCIOThI, aMMHaka, a  TaKxke
c(hOPMHUPOBAHHOCTH TMPEACTABICHUA 00 OOIMMWX HAYYHBIX MPUHIUIAX M IKOJIOTHYESCKHUX
poOieMax XMMUYIECKOTO MMPOU3BOJICTBA;

c(hOPMHPOBAHHOCT, YMEHHUU TIPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSTHS
«MaccoBasi JIOJII BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUW Ta30B MPHU XUMHUYECKHUX
peakuusax, Macchl BEIECTBA WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpaHEHHUs MacChl BEIICCTB, IPEBPAIICHUS U COXPAHEHUS DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUH COOMIONATh MpaBUiia MOIb30BaHM XUMHUYECKOW MOCYION U
nabopaTtopHsIM 00OpyZOBaHHWEM, a TakKe TMpaBuia OOpalieHus C BEIIeCTBAMH B
COOTBETCTBHUH C UHCTPYKIUSMH I10 BHITIOJTHEHUIO TAO0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUHW IUJIAHUPOBATH M BBHITIOIHATH XWMHUUYECKUH HKCIIEPUMEHT
(pa3nokeHne TEPOKCHIIa BOJOPO/a B TMPUCYTCTBUU KaTalIU3aTopa, OIMPEICICHHUE CPEIIbI
pacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOPA, BIHMSHUE Pa3IAYHBIX
(GhaKkTOpoB Ha CKOPOCTh XMMHYECKOW PEaKIUU, PEaKIMd MOHHOTO OOMEHA, Ka4eCTBEHHBIC
peaknmu Ha Cyiabhar-, KapOOHAT- W XJOPUI-aHUOHBI, Ha KATHOH aMMOHHUS, pEIICHUE
OKCMIEPUMEHTAIBHBIX 3a7ad 1Mo TemaMm «Metamiey u «Hemeramnbl»y) B COOTBETCTBUU C



npaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpalleHUuH ¢ BelleCTBaMU W J1aOOpaTOPHBIM
000pyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XMMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuil U (GOpMyIUpOBaTh BBIBOJBI HA OCHOBE JTHX
pE3yNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYI0 WH(MOPMAIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOW KOMMYHHMKaln, WHTepHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHM COONIONATh TPaBWJIA SKOJIOTHYECKH IEJIECO00Pa3HOTO
MOBEJCHUS B OBITY W TPYAOBOU NESITEIBHOCTH B IIEJISX COXPAHEHUSI CBOETO 370pPOBbS U
OKPY’KarOIIeH TPUPOJHOMN CPEABI, 0CO3HABATH OITACHOCTH BO3JICUCTBUS HA )KUBBIE OPTaHU3MBbI
ONpEIENEHHBIX BEIIECTB, MOHMMAas cMbica mnokasarens IIJIK, noscHare Ha mnpumepax
CroCcOOBbl YMEHBIIICHUS W TPENOTBpAIEHUS] HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0OyYaroIMXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3I0POBbSI: YMEHUE TMPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CHA00BHUASIIMX OOyYarOIIMXCS: YMEHHE HCIONb30BaTh pPelibepHO-
TOYEUHYIO cucTeMy o0o3HadeHuit JI. bpaiins nms 3anucu XuMudeckux GopmyiL.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KJIACC

KoanuyecTBo 4acoB

Ne n/ HaumenoBaHue Pa3aesioB 1 TeM IPOrpamMmabl KOHTpOJ'II)HI)Ie HpaKTuquK 3J1€KTPOHHI)I€ (HH(l)pOBI)Ie)
n Bcero o0pa3oBaTeJibHBIC PeCypChl

padoThI ue padoThI
Pa3nes 1. TeopeTnyeckne 0CHOBbI OPraHNYeCKOM XUMHUH
1.1 gﬁrei\;zzSIE;?(HZ;Z?S;IHEEM:?M??)?;Z;zf; 26HHH 3 bubmoteka IIOK https://myschool.edu.ru/
Hroro o pazneny 3
Pa3znen 2. YiuieBoaopoabl
2.1 [IpenenbHbpIe YIIIEBOAOPOIBI — AJKAHBI 2 bubanoreka IIOK https://myschool.edu.ru/
22 i?ﬁ;ieﬂmme YIICBONOPOIRT: QTHCHPI, AIKARHCHRL, 6 1 bubnmuoreka IIOK https://myschool.edu.ru/
23 ApOMaTH4eCcKHe yrieBOAOPOIBI 2 bubmmoreka [{OK https://myschool.edu.ru/
24 [TpupoaHbIE HCTOUHUKH YITIEBOJIOPOJOB U HX IepepadboTka 3 1 bubmmoreka [{OK https://myschool.edu.ru/
Wroro mo pazgeny 13
Pa3nea 3. Kuciopojaconep:kaiiue oprannyeckue coeInHeHus
3.1 Cruptel. @enon 3 bubmmoreka LHOK https://myschool.edu.ru/
3.2 Anpneruasl. KapooHoBbie kucaoThl. CioxkHbIE 2pHUpHI 7 1 bubmmoreka LHOK https://myschool.edu.ru/
33 VrieBoasl 3 1 bubaunoreka I1OK https://myschool.edu.ru/
Wroro mo pazgeny 13
Pasnen 4. A3oTcogep:kaniue oprannyeckue coeTuHeHn st
4.1 | AMUHBI. AMUHOKHCIIOTHL. benkn 3 | bubmuoreka LHOK https://myschool.edu.ru/
Wroro mo pazgeny 3
Pasnen S. BeICOKOMOJIEKYJISIPHBIE COEIMHEHHUA
5.1 | [Tmactmaccel. Kayuyku. Bomokna 2 | bubmmoreka [{OK https://myschool.edu.ru/
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 2 |



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

11 KJIACC

KosanuyecTBO 4acos

Nen/ HaumenoBanue Pa3aejioB M TEM NPOrpaMmabl KOHTpOJIbeIe HpaKTI/I‘leCK BHeKTPOHHI’Ie (IIH(l)pOBbIe)
I Bcero o0pa3oBaTeJibHbIE PeCypPChl
padoThI ue padoThl

Pazjea 1. TeopeTnueckue 0CHOBbI XUMHUM

Crpoenue aroMoB. [lepronuveckuii 3akoH U
1.1 [lepuomnueckas cucremMa XUMHUYECKUX deMeHToB []. U. 3 bubnmmorexa LHOK https://myschool.edu.ru/

MenneneeBa
1.2 Ctpoenue BeniecTBa. MHOTOOOpasHe BEIIESCTB 4 bubnmuoreka LHOK https://myschool.edu.ru/
1.3 XHUMHYECKHE PEaKINH 6 1 1 bubmuoreka LHOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoreka LHOK https://myschool.edu.ru/
Paznen 2. Heopranuveckasi Xumust
2.1 MerTaibt 6 1 bubmoteka IOK https://myschool.edu.ru/
2.2 | Hemeramisl 9 1 1 bubmoteka IIOK https://myschool.edu.ru/
2.3 CBs13b HCOPTAHMYECKUX M OPTAHMYECKUX BEIICCTB 2 bubnuoreka LHOK https://myschool.edu.ru/
Hroro no pazneny 17 bubnuoreka LHOK https://myschool.edu.ru/
Pa3nea 3. XumMus ¥ JKU3Hb
3.1 | XWMUS ¥ JKU3Hb 4 | bubmuoreka LHOK https://myschool.edu.ru/
Hroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3 |



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

HHOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
No i/ Kosmyects 5
o JIEKTPOHHBbIEe IM(POBbIE

Tema ypoka 0 4aCoB Hara P unpp

n o0pa3oBare/ibHbIE Pecypchl

Bcero

1 [TpenMeT oprannyeckor XUMHHU, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE 1 bubmmnoreka LHOK https://myschool.edu.ru/
Teopus cTpoeHusa oprannyeckux coegunenuii A. M. bymiieposa, eé

2 P P P 8 yTIeposa, 1 bubnuoreka LOK https://myschool.edu.ru/
OCHOBHbIE TIOJIOKEHHS
I1 TaBJICHHUE O KIaccu(UKAIMKU OPTaHHYECKUX B TB. HoMeHknatypa

3 peac CHHUE 0 KIIaCCHHKALUHK Op ec cHee ome yp 1 bubnmoreka [1OK https://myschool.edu.ru/
(cucTemaTrueckas) 1 TPUBHAIBHBIC HA3BAHHSI OPTAaHUYECKUX BEIIESCTB

4 AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHUH s 1 bubmmnoreka LIOK https://myschool.edu.ru/

5 MetaH 1 3TaH — NPOCTEHIINE NPEACTABUTEIN AJIKAHOB 1 bubnmnoreka LIOK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOICTBA 1 bubmmnoreka LHOK https://myschool.edu.ru/

7 OTUJIeH U MPOMUIEH — MPOCTEHIIINE MTPEICTABUTENIH aJIKEHOB 1 bubmmnoreka LHOK https://myschool.edu.ru/

8 [TpakTrueckast padora Ne 1. «IlonyyeHue 3TuiIeHa U U3yYEHHUE ero CBOMCTB 1 bubnmnoreka LHOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lomydenne

9 ! yral ’ yrat ’ y 1 bubnuoreka ILOK https://myschool.edu.ru/
CHUHTETHYECKOTO KayuyKa U PE3HHBI
AJIKUHBI: COCTaB U HHOCTH CTPOCHHUS, TOMOJIOTHUECKHH psifl. ALIeTUIICH

10 coctal OCOOCHHOCTH CTPOCHHUA, TOMOJIOTHHEC AL AUCTHIC 1 bubnuoteka LHOK https://myschool.edu.ru/
— MPOCTEHIIHNIA MPECTABUTENb AIKHHOB

11 Boruncnenus o ypaBHEHUIO XMMHUECKON peakluu 1 bubmmnoreka LHOK https://myschool.edu.ru/

12 Apenbl: 6eH301 U Toayos. TOKCHYHOCTh apeHOB 1 bubmmnoreka LHOK https://myschool.edu.ru/
['eHeTHueckas CBsI3b YIIIEBOIOPO/IOB, IPUHAICKAIINX K PAITNIHBIM

13 y /IOPOLOB, TIPHHAL m p 1 bubnuoreka ILOK https://myschool.edu.ru/
KJlaccaM
[IpuponHbie CTOYHHUKH YIJICB B: IPUPOJIHBINA ra3 U MOMYyTHHI

14 PHPOJIHBIC HCTO YTICBOAIOPOAOB: TPHPOL 3 H HOMYTHRIC 1 bubnuoteka L{OK https://myschool.edu.ru/
HeTsiHBIC Ta3bl, HeTh U TPOAYKTHI €€ IepepadOTKH
[TpuposHbIE NCTOYHUKH YTIIEBOOPOAOB: IPUPOIHBIN T'a3 U TIOMYTHBIC

15 PHpOAL Y FIOPOJIOB: TIPHPOIL y 1 bubnuoreka LOK https://myschool.edu.ru/
He(TsIHbIE ra3bl, HeQTh U NPOAYKTHI €€ nepepaboTku

16 KontponpHas pabora no pazaeny «YriieBoI0poab» 1 bubnuoteka IIOK https://myschool.edu.ru/

17 [TpenenpHbIC OAHOATOMHBIEC COIUPTHI: METAHOI M 3TaHOoI. BomoponHas cBsi3b 1 bubnuoteka IIOK https://myschool.edu.ru/

18 MHOroaTOMHBIE€ COUPTHI: STUICHIIUKOIb U IIUIICPUH 1 bubnuoteka IIOK https://myschool.edu.ru/
@deHo: CTpOCHHE MOJIEKYJIbI, PU3NYECKHUE U XUMUYECKHE CBOMCTBA

19 CHOIL: CTPOCHUE MOIICKYIIbI, U3HCCKHe Ceiie chonctaa, 1 bubnuotexa L{OK https://myschool.edu.ru/

IIPUMEHEHUE
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20 Anpaeruapl: GopMalIbIeTH I M alleTAIbICTH . AIICTOH 1 bu6nuoreka [1OK https://myschool.edu.ru/

21 OnHOOCHOBHBIE MpeeNbHbIe KAPOOHOBBIE KUCIOTHI: MypPaBbHHASI U YKCYCHAs 1 bubnuoteka IIOK https://myschool.edu.ru/

22 [TpakTrueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBD» | bubnuoteka IIOK https://myschool.edu.ru/

73 CreapuHOBasi ¥ OJICMHOBAS KUCIIOTHI, KaK MPEJICTABUTEITN BBICIIINX 1 Butmorexa LIOK https:/myschool.eduru/
KapOOHOBBIX KHCIIOT

24 MpU1a Kak COJIH BBICIIUX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ACHCTBHE 1 bubmuoreka IHOK https://myschool.edu.ru/

LT

25 CrnoxHble 23UpbI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ uaponu3 1 Bubnorexa LIOK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 JKuphl: THIPOIN3, MPUMEHEHHE, OMOJIOTHYECKAs POJIh )KHPOB 1 bubnuoteka IIOK https://myschool.edu.ru/

7 VYrIieBoIbl: cOCcTaB, KilaccCu(pUKanus. BaxxkHelme npencTaBuTesu: K034, 1 Butmorexa LIOK https:/myschool.eduru/
dbpykro3a, caxaposa

28 Kpaxmaut u mesuiono3a Kak IpupoIHbIe TIOTUMEPHI 1 bubmoreka IHOK https://myschool.edu.ru/
K K

29 OHTpOJIbHAsS paboTa 1o pazzaerny «Kuciaopomconepxaiie opraHn4ecKie 1 Butmorexa [IOK https://myschool.edu.ru/
COCIIMHEHUS»

30 AMUHBI: METHUJIAMUH U aHWIMH 1 bubnmoreka [1OK https://myschool.edu.ru/

31 AMUHOKHCIIOTBI KaK aM(OTepHbIE OPraHMUECKUE COSAMHEHHSI, UX 1 Butmorexa LIOK https:/myschool.eduru/
Omoornyeckoe 3HaueHue. [lenruasl

32 Benku Kak MpUpoIHBIE BRICOKOMOJIEKYIISIPHBIE COSTMHEHHUS 1 bubmuoreka IHOK https://myschool.edu.ru/

33 OCHOBHBIE TIOHSTHSI XMMHH BEICOKOMOJICKYIISIPHBIX COSMHCHUN 1 bubmmoreka LIOK https://myschool.edu.ru/

34 OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTUHCHHIM. 1 Butmorexa [IOK https://myschool.edu.ru/
[TmacTMacchl, KayuyKHd, BOJIOKHA
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11 KJIACC

Ne i/ KosmyecTB | lara 5 o
JIEKTPOHHbIE I (PpPoBbIE
n Tema ypoka 0 YacoB H3yYeHHU P 1P
o0pa3oBaTe/ibHbIE pecypchl
Bcero s

1 XHUMHYCCKUH DJIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYypaIis aTOMOB 1 bu6auoreka IIOK https://myschool.edu.ru/
[Tepuoanueckuii 3axoH u [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB

2 PHO PHOA N . 1 bubmuorexa L{OK https://myschool.edu.ru/
J. 1. MeHnaeneeBa, MX CBsI3b C COBPEMEHHOW TEOPUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMHYECKHUX AJIEMEHTOB U UX

3 COCIMHEHHMH T10 TPyIIaM U IeproaaM. 3HaYeHHE IIEPUOMISCKOTO 3aKOHA U 1 bubmuotexa LIOK https://myschool.edu.ru/
cUCTeMbl XUMHYeCKUX 3eMeHTOB .M. MenaeneeBa B pa3BUTUU HAYKU
CrpoeHue BenecTBa. XMMUYECKas CBA3b, €€ BUJIbI; MEXaHU3MBI 00pa30BaHUS

4 p o ’ ’ p 1 bu6mmoreka I{OK https://myschool.edu.ru/
KOBaJICHTHOU cBsi3u. BomoponHas cBsi3b
BanentHocTh. DnekrpoorpuniateibHOCTh. CTeneHb okucaeHus. BemecTsa

5 pooTp B 1 bubmuorexa L1OK https://myschool.edu.ru/
MOJICKYJISIPHOTO ¥l HEMOJICKYIISIPHOTO CTPOSHUS
[TonsiTre 0 MUCTIEPCHBIX cucTeMax. VICTHHHBIE M KOJUIOUIHBIC PACTBOPEI.

6 P p P 1 bu6moreka I{OK https://myschool.edu.ru/
MaccoBas 107151 BEIlIeCTBa B PaCTBOPE
Krnaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX COSAMHEHUN.

7 (rxcan TyP P A 1 bubmuorexa L1OK https://myschool.edu.ru/
['eHeTHYeCKas CBSA3b HEOPraHMYECKUX BEIICCTB, PA3TUYHBIX KJIACCOB
Knaccugukanuss XuMHYECKUX peakiuii B HEOPraHMYECKON M OpraHnYeCcKOm

8 XUMUH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXpPaHEHUS 1 1 bubmuotexa LIOK https://myschool.edu.ru/
MIPEBPAIICHIS SHEPTUU IPU XMMHUECKUX PEAKIUIX

9 CxkopocTts peakiun. O0paTUMbIe peakIi. XUMUYECKOE PABHOBECHE 1 bubmoteka [IOK https://myschool.edu.ru/
[TpakTudaeckast padora Ne 1. «BiustHre pa3nudHbIX (aKTOPOB HA CKOPOCTh

10 P Kai p p ¢ P p 1 bu6mmoreka I{OK https://myschool.edu.ru/
XUMHUYECKON peaklum
Onextponutudeckas aucconuanus. [lonstie o BogopoaHom nokasaresne (pH)

11 pactBopa. Peakunu nonHoro oomena. ['maponau3 opraHmuecKkux u 1 bubnuoreka L{OK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHCAUTENHEHO-BOCCTAaHOBUTENbHBIEC peakiuu. [lonsTue 06 anexkrponuse

12 o peakl p 1 bubnuorexa L{OK https://myschool.edu.ru/
pacIIaBOB U PaCTBOPOB COJICH

13 KontponpHas pabora no pa3ueny «TeopeTuueckrue OCHOBBI XUMUN 1 bubmoteka [IOK https://myschool.edu.ru/
Merasusl, ux nonoxenue B llepuogudeckoil cucreMe XUMHYECKUX

14 anemenToB [[. 1. MenneneeBa u 0coOEHHOCTH CTpOEeHUS aToMOB. O01IIHE 1 bu6moreka I{OK https://myschool.edu.ru/
(bu3HYECKHEe CBOMCTBA METAIIIOB

15 CruiaBel METAJIOB. DIIEKTPOXUMHUYSCKHH Psijl HAPSHKCHUH METAJIJIOB 1 bubmoteka [IOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAXKHEHIINX METAIUIOB (HAaTpUi, KaJIui, KaJlbLIUi

16 (narpuit, ’ HHH, 1 bu6mmoreka I{OK https://myschool.edu.ru/

MarHui, A IIOMUHUN) ¥ UX COSTMHCHHUI
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17 XHWMHYECKHE CBOMCTBA XpOMa, MEJIU U UX COCTUHEHUN 1 bu6auoreka IIOK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IMHKA, JKejle3a U UX COeIUHEHHUIH 1 bu6auoreka IIOK https://myschool.edu.ru/
IIpakTuyeckas padora Ne 2. "PemnieHne sKCriepUMEHTaIbHBIX 33124 110 TEME

19 P " P P 8 1 bubmuorexa L1OK https://myschool.edu.ru/
«MeTaib)
Hemeramnsl, nx nojoxenue B [leproamueckoii cucTeMe XUMUYSCKUX

20 PHOAL 1 bu6mmoreka I{OK https://myschool.edu.ru/
anemenToB [I. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB
du3ndecKue CBOMCTBA HEMETAJUIOB. AJUIOTPOIHUS HEMETAJUIOB (Ha IpuMepe

21 p ( paMEp 1 bubnuorexa L{OK https://myschool.edu.ru/
KHCJIOpOJa, cephl, hochopa u yriepoaa)

22 XHMHYECKHE CBOKWCTBA raJIOTCHOB, CEPhl M MX COSAMHCHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

23 XuUMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux coenuHeHu 1 bubmoteka [IOK https://myschool.edu.ru/

24 XUMHUYECKHE CBOMCTBA yIIIepoa, KPEMHUS M X COCTUHEHHM 1 bubmoteka [IOK https://myschool.edu.ru/

25 [TprMeHeHrne BOKHEUITNX HEMETAJJIOB M MIX COCTMHCHHIMA 1 bubmoteka [IOK https://myschool.edu.ru/
O0o001IeHre U cUCTeEMAaTU3alis 3HaHUK 110 TeMe «Hemeraiby.

26 Brruucienus mo ypaBHEHUSIM XUMHUUYECKUX PEAKIUN U TEPMOXUMHYCCKHE 1 bubmuotexa LIOK https://myschool.edu.ru/
pacu€Thl
[IpakTuyeckas padora Ne 3. «PelieHne 3KCriepUMEHTaIbHBIX 33/1a4 10 TEME

27 " p " p p A 1 bubmuoreka L1OK https://myschool.edu.ru/

Hemertamnasr"»

28 KonTponsHas pabota o remam «Metamis» 1 «Hemeraybny 1 bu6auoreka IIOK https://myschool.edu.ru/
Heoprannueckue u opranndeckre Kuciaotel. Heoprannueckue u

29 P P p 1 bubmuorexa L1OK https://myschool.edu.ru/
OpraHUYeCKHE OCHOBAHUS
AmpoTepHbIec HEOPTraHUYCCKUE U OPTaHUYECKUE COSAUHEHHMS. | eHeTnuecKas

30 borep p p . 1 bu6moreka I{OK https://myschool.edu.ru/
CBSI3b HEOPTAaHUYECKUX U OPraHUYCCKHX BEIIECTB
Ponb xumun B 00eCcICUeHHH SKOJIOTHYECCKOM, YHEPIeTHUCCKON 1 ITHIIECBOM

31 » JHEP B 1 bubnuorexa L{OK https://myschool.edu.ru/
0€30IaCHOCTH, Pa3BUTHH MEAUITUHBI
[Ipencrapnenus 00 OOMIMX HAYYHBIX IPUHIIUAIIAX IPOMBIILIEHHOTO

32 pel ) 0ol 4 PHHIL p 1 bu6mmoreka I{OK https://myschool.edu.ru/
MTOJIYYCHHS BXKHEHIIINX BEIIESCTB

33 UetoBeK B MUPE BEIICCTB U MAaTEPHUAJIOB 1 bu6auoreka IIOK https://myschool.edu.ru/

34 XWMHsI ¥ 3I0POBBE YETIOBEKA 1 bu6auoreka IIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

Xumusi, 10 xmacc/ Tabpuensu O.C., OOmecTBo ¢ OrpaHUYCHHOU
oTBeTCTBEHHOCThIO «/IPODAY»; AkuuoHepHoe oOmectBo «M3marenbcTBo
«IIpocsemenne»

 Xumus, 11 xnacc/ Tabpuensn O.C., OOmecTBo ¢ OrpaHUYEHHOMN
OoTBETCTBEHHOCThIO «JIPODAY»; AkuuonepHoe oOuectBo «M3marenbcTBo
«IIpocsemienue»
METOJIUYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA
1. O.C.Tl'abpuensn, I'I'.JIbicoBa «Xumuss Metogudyeckoe mocodue — 0a30BbIN

YPOBEHbBY - M.: Hpoda 2022 TOJI.
2. O.C.I'abpuens, WM.I'OctpoymoB, «OOmass xuMus B TecTax, 3ajayax,
YIIPAKHEHUSX. 11 KJIACC» — M.: Hpoda, 2023 TOA.

3. O.CTlabpuensu, II.H.bepeskun, A.A.VmakoBa «Xumus 11 «kiacc:
KontponbHble U mpoBepouyHbIe paboThl K yueOHuKy». — M.: Jlpoda, 2021 .
4. O.CTIaopuensu, I'I'JIeicoBa, A.I.BBemenckas «Xumms 11 kimacc:

Hacronmpnass kuura s yuwtensi». Yacte 1 — M.: Jlpoda, 2019 rog.
5. O.CTaopuensn, I.I'JIsicoBa, A.I'BBenenckas «Xumus 11 xmacc:
Hacronpnas kuura mis yuurens». Yacte 2 — M.: [poda, 2022 rog.
6. O.C.I'abpuensan, I1.B.PemeroB, N.I.OcTtpoymoBa «3amaud 1Mo XUMHUU H
CIOCOOBI ux pelIeHUs» - M.: «JIpoday, 2021ron.
7. B.I. JlenucoBa «Xumusi 11 kjacc mOypouyHble IUIaHBI MO YYEOHUKY
O.C.I'abpuensina, I.IJIpbicoBoit» -  Bomrorpam»  Yuutens  2018rog.
8. M.A.Psa6osa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.:
DK3aMeH, 2019r.

9.9. O.C.T'abpuensn, N.I.ocTpoymMoB « XMMHYECKU IKCTIEPUMEHT B TIKosje 11
Kiace»; - M.: Jlpoda. — 2019 rox.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
UHTEPHET

http://www.chemnet.ru I'azera «Xumus» 1 callT mis yuutens «S uay Ha ypok
xumum» ;  http://him.1september.ru Eaunas komnexuus LIOP: Ilpenmernas
KOJIEKIUSL ~ «XUMUS»; http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4yHble HKcliepuMeHThl: xumud. Komneknmst Poccuiickoro
00111600pa30BaTEILHOIO MOPTAJIA;

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii;

http://www alhimik.ru Bcepoccuiickas onumIiiuana MIKOJbHUKOB IO XHWMHH;
http://chem.rusolymp.ru  Opranudeckas XUMHUSA: DJIEKTPOHHBIA YYEOHHK JUIs
CpPEIHEN  IIKOJIbI; http://www.chemistry.ssu.samara.ru  OCHOBBI XHMHH:
AIIEKTPOHHBIN YUeOHUK;

http://www.chemistry.ru ~ JluctanimonHass  oauMIuaga MO0  XHUMHH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeNbHbINA MPOEKT



