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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro mpeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS OOYUAIOMIMXCS CPEACTBAMH y4eOHOTO Mpeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENITYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, [OJy4aeMO€ BbIIYCKHUKaMU  001eo0pa3oBaTebHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepLIAIOIIMM ATallOM peaju3aliyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEIHETr0
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO Ipeamera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOPOI'0 ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4ETOM CHEUM(UKM HAyKH XHUMHUH, €&
3HAa4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KU3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLIMX
Hesell ¥ NPUHIUIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0cOOYIO pOjib B COBPEMEHHOMU
LMBUJIN3AllMH, B CO3/aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJIaja B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCs B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXy CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOIO Tpylda U
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTreTUUYCCKOM, MHUIIEBON, HSKOJOTHYECKONW OE€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OUIMMM LEMSIMM U MPUHLIUIAMH CpEeIHEro oOIiero obpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BbIPAa0OTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHMS B JKM3Hb COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
XuUMusA» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHU U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHHe NTaHHONW CUCTEMbI 3HAHHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUI XUMUH.

CrtpykTtypa conepxkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 Heopranuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaia M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEICTABICHUM O CTPOCHUU BEILECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MepBOHAYAJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, 0 XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XHUMHUs» 0a30BOTO0 YpPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHHMA TEOPETHUECKUN MaTepuan M
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYaArOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHa C OOIIETEOPETHYECKHX W METOJIOJIOTUYECKUX IMO3ULIUH,
IyO)Ke MOHSATh HCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHUN, a TAKXKE 0 XUMUYECKUX PEAKLHAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOITUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K IMpOIEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSATH €€ JUIsl MOMOJHEHUs 3HaHUM, pelIeHus
UHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEN0BATENbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH U TEOPETHUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
JHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUSI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
INPUHATBIE MPOrPaMMOM IO XMMHH MOJIXOJBl K OIPENEICHUIO COJEPKAHMS M TOCTPOECHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX



0a30Bo€ 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTU: PEIIeHUs Mpo0eM, MOUCKa, aHalIu3a U
0o0paboTkn HH(OpPMAIMK, HEOOXOMUMBIX JJISi TPHOOPETEHHS ONbITa MPAKTHUYECKOW U
UCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNpU  ONPEACTICHUH  COACPIKATEIbHOM
XapaKTepUCTUKU IIeJiell M3y4deHHs MpeAMeTa HampaBlIeHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKd Kak o0mnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJabTyphl. C METOIWYECKOM TOYKM 3pEHUs TaKOW MOAXOoA K
OIIPEEIICHUIO LIEJIel N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMU W3y4YEHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XWMHYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIIIOUEBHIC TMOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Ielei U 3a7a4 U3ydeHus MpeaMera B
nporpamme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpazoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTeNeHW OTHAAETCS TPENNOYTCHHE TMPAKTUYECKON KOMIIOHEHTE COJepkKaHusi OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIMYCKHHKa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJYUYEHUsI 3HAHUW W MPUMEHEHHS UX B PEATbHOU >KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBi3M Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 331a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEHMIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATBHOE 3HAYEHWE I PA3TUYHBIX BUOB JESITEIHHOCTH: PEIICHUS TIPOOIIEM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yJaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIKM3a Y4eOHOM M HayYHO-MOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEGHHO HEOOXOIHMMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHUM, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIBHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOIONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTUYECKUX PECYpCOB W COXPAHEHHS INPHPOTIHOTO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIOIb30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIIHMSIX, CBSI3aHHBIX C XUMUYCCKUMH SIBJICHHUSIMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmrero obpaszoBanusi, cocrapisier 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Hepenmo), B 11
Kkiacce — 34 gaca (1 gac B Heeno).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B IMOJYYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUsl oprannyeckux coequHennii A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJMHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccudukanum — opraHuueckux  BemiectB.  HomeHkmartypa
OpPraHMYECKHUX COEIMHEHMH (CUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCrepuMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpalllEeHUi: 03HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIEeCTB, HaONIOJICHHEe M OMNHCAaHHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUM (IJIaBjieHue, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuH 3aMelIeHUs |
TOpEHUs1), HaX0XKJICHHE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAMl. DTUIIEH U MPONUJIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHYECKHME CBOMCTBA (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHUS, TUIPATalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIyYEHUE U IIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHI psia. ALETUICH —
MPOCTEHIINNA MPECTABUTENh aJIKUHOB: COCTaB, CTpOeHHUE, (PM3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHS ), TOJy4YE€HUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M IpUMEHEHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
IPUHAJIEKAIIMMU K Pa3IM4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHblil a3 U momyTHble HE(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKHM HEPTH: MEeperoHka, KpPEeKHHT
(TepMHUYECKHid, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHUE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN Yyrojb 1 NPOyKTHI €ro nepepadboTKu.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YE€HHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3Lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekiun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHUYECKOW PAOOTHI:

IIOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHrble 3amaumn.

Bbluucnenuss 1o ypaBHEHMIO XUMMYECKOHW peakuuu (MmMacchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA MJIM IMPOJYKTa PEAKUMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB MIIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyecKkue coeMHEHUS

[IpenenbHblEe OJAHOATOMHBIE CHUPTH. METaHON W 3TaHOJN: CTpPOeHue, (U3NYEeCKue u
XUMHUYECKHE CBOWCTBA (peaklUU C aKTUBHBIMU MeETaJlJlaMH, TajJore€HOBOJOPOJIaMH, TOpPEHHE),
IpuMeHeHne. BoiopoaHbIe CBA3M MEKy MOJIEKYJIAMH CIUPTOB. J[eicTBHE METAaHOJIA U ATAaHOJIA
Ha OpraHU3M Y€JIOBEKA.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TIULEPUH: CTpOeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@eHo: CTpOEHHE MOJIEKYJNbl, (U3NYECKUe U XHMHUYECKHe CBOHCTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbIETH]: CTpoeHUe, (Qu3nveckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaUECTBEHHBIE pEAKIINH),
MIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAst M YKCYCHAsk KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIIHMe I KJlacca KUCIIOT, PeaKIusl
TepuUKaMK), TOJNyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.



CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. IIpumenenne xxupoB. bruonoruueckas posib KUpPOB.

VYTneBoapl: cOCTaB, KIACCH(PHUKAIMS YTIEBOAOB (MOHO-, TU- U Moucaxapubsl). ['moko3a —
OPOCTEHIINK MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HMUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcuaom Mmeau(ll), oxucieHume amMmMuadyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpoKEHUE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npUMeHeHue, Ouosoruyeckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman n nesmnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kkpaxmana U LEJUII0JIO03BL.
dusnueckue U XMMUYECKHE CBOWCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOJJOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAaYECTBEHHBIE
peakly OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
CupToB (B3auMopelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMaja C MOAOM), HpPOBEAECHUE IPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOMH
KHCJIOTBI.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHMCIOTBI Kak aMm{QoTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npumepe IuuuHa). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn xak NpUpoOAHbBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpPeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHe CBOWCTBa OEJKOB: THIPOJIN3, JI€HATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U WX MPEBpPALICHUI: HaO0JeHuEe U
ONMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB NpH HarpeBaHUU, IIBETHBIE
peakiuu OeNKoB.

BbicokoMosIeKyISIpHBIEC COCAUHEHHSA

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHAS MOJIEKYyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U MTOJINKOHICHCALINS.

OKCHepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpenMeTHbIE CBS3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAYYHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (aKT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalIMW3, CHUHTE3, KJIAacCU(pHUKAIMs, MEePUOAUYHOCTb, HAONIOJEHUE, HU3MEpEHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.



®dusnka: marepus, SHEprus, Macca, aToM, IEKTPOH, MOJICKYJIa, SHEPTeTHIECKUI YPOBEHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BETMYMHBI U €INHHIIBI
UX U3MEPCHHUSL.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE IIOPOIBI, ITOJIE3HBIE HCKOIIAeMBbIE, TOTIIIMBO, PECYPCHI.

TexHoOrHsI: MHUIIEBHIE TPOAYKTHI, OCHOBBI PALlMOHAILHOTO MMUTAHUS, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MPEnapaThl, MaTePHAaIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUA

Teopernueckne 0CHOBbI XMMHH

XuMuUecKkuil anemMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 00O0JIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anemerTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema XuMuueckux sieMmeHToB JI. M.
MenpgeneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnueckoil cHCTEMbl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOPUEU CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U NepuogaM. 3HaueHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuUIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 nucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1o
BEILIECTBA B paCTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHm4eckux
BEIIeCTB. ['eHeTHueckas CBSA3b HEOPraHWYECKUX BELIECTB, MPUHAICKAIIUX K pPa3IUYHBIM
KJIacCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS WU IPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (pakTopoB. OOpaTHMble PEAKIIMU.
Xumnueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnekTponuTrdeckas aucconuanusi. CuimbHble W ciiadbie 3JeKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEILECTB: KUCIAs, HEUTPAJIbHAS, IIEJTOYHAs.



OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIEPUMEHTAIbHBIE METOJbl M3YUYEHUsI BEIIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIUS
tabnuiy «llepuoguyeckas cucrtema xumuueckux siaemeHtoB [l U. MenpaeneeBa», uzyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPEellbl PACTBOPOB BEILECTB C MOMOILBI) YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUECKOll paboThl «BnusiHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEAKLIUM».

Pacuérnrbie 3agaun.

Pacuérbl 110 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Du3nueckue CBOHCTBA
HEMETAJJIOB. AJIOTPONHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yrieposaa).

XVMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOAEPIKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Meramnsl. [lonoxenue meraimnos B [lepruoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
buznueckue cBoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaAMpsHIKECHUH
METaJIOB.

XWMHYECKHE CBOWCTBA BAKHECHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMid, MAarHUM,
ATIOMUHUH, IUHK, XPOM, Kelle30, MEJlb) U UX COCTUHEHHIA.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

OKCIEepUMEHTAIbHbIE METOJbl H3y4YeHHUs BEHIECTB M WX TNPEBpPAIICHUM: H3yYeHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbD», OOpa3IOB HEMETAJUIOB, PEIIEHHE JKCIEePUMEHTATbHBIX
3a/7a4, HaOIIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJoYeid, KauyeCTBEHHBIE
pEaKIuy Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xumun B 00€ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBO 0€3011acHOCTH,
pa3BUTHU MeauIuHbL. [loOHSATHE O HAydHBIX METOJaX IIO3HAHWS BEIMIECTB M XUMHUYECKHUX
pEeaKuui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMyYeHUS
BAKHEMIIMX BEILIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl Ui DJICKTPOHUKH,
HaHOMAaTEPHAIIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PEHHS.



XUMHA M 3[0pOBbE 4YEJIOBEKA: NPABHJIA HCIOJIb30BAHMS JICKAPCTBEHHBIX IIPENAapaToB,
npaBuiia 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPETapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xmacce oCymIecTBISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK WU NOHATHUH, ABISAIONIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kilaccupukauus,  MEepUOAUYHOCTb,  HAOJIIOJIEHHE,  SKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, W30TOII,
paZloaKTUBHOCTb, MOJIEKYJIa, SHEPI€TUUYECKUIl YPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOE
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYMHBI H SAMHUIBI UX U3MEPEHUS, CKOPOCTb.

Bbuonorus: knerka, opraHumsM, sKocucTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKast IIPOMBIIIJIEHHOCTD, METaJTyprus, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOCTBO, NUIIeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass NPOMBIILICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
[IPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pHalIOB, 3JIEKTPOHHAs NPOMBIIIEHHOCTbD,
HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOy4aroIIUMUCS
pOrpaMM CpegHero obiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKU IUITAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IpOoTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MMOXO/.

B cooTBeTCTBUM € CHCTEMHO-AEATEIbHOCTHBIM MOJIXOAOM B CTPYKTYpEe JIHYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BBIJICJIEHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUHUCKONW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CAaMOOIIPEIEIICHUIO;

HaJIN4Yue MOTHBAITUU K O6y‘-ICHI/II-O;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUECKUX TPATUIUNA 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXcsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTrOo
obOpa3zoBaHus;

HaJIMYUE IIPaBOCO3HAHHUA JKOJIOTHYECKOMN KYJIBTYPBEI U CIIOCOOHOCTH CTaBUTh neian u
CTPOUTDH KU3HCHHBIC IJIaHBI.



JIngHOCTHBIE pPE3YyNbTaThl OCBOEHUS TMpeaMeTa «XHUMHUS» TOCTHUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENHLHOW JIEATEIHPHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJcallaMd  POCCUHCKOTO
TpaXXTaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM W TIPAaBHJIAMHU TOBEACHUS,
CIIOCOOCTBYIOITUMH TPOIIECCaM CAaMOIO3HAHUS, CAMOPA3BUTHUS UM HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YyYaIOIIHUXCSI.

JlngHOCTHBIC pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKAIT cPOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBLHOH W MPAKTHYECKON JCATEIBHOCTH OOYYAONIMXCS II0 pean3aluu
MIPUHATBHIX B 00IIECTBE [ICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS

OCO3HaHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBOXKEHUS K
3aKOHY W MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBHJIaX MEXKIHMYHOCTHBIX OTHOIICHHUN B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENLHOCTH MIPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJIM3E Pa3INIHBIX BHJIOB YUYCOHOH ACSITEILHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYCCKOMY W HAYYHOMY HACIEAWIO OTECYCCTBCHHOM
XVMUH,

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh Pe3yNbTaT JUIMTEIbHBIX HaOII0IeHU,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B TIOJYYEHHH M TMOCIEAYIOIIEM aHajIu3e
nH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBE/ICHHS,

CIIOCOOHOCTH OIICHWBATh CHUTYaIldH, CBS3aHHBIE C XWMHWYCCKUMHU SBICHUSMH, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAITbHO-HPABCTBECHHBIC HOPMBI U
LIECHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBENEHUE M MOCTYNKH CBOMX TOBApPHUIIEH C TO3MUIIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10poBOro M Oe3omacHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (DU3HUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOoIeHnsT MpaBwil 0€30MacHOTO OOpaIieHusi C BEMIECTBAaMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JCSTCIILHOCTH;

MOHMMAHUSA [EHHOCTH TIPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 30POBBIO M KU3HU JTIOICH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);



5) Tpya1oBOro BocnuTaHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENBCKOW JESTEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOHN U IpYrUX BUJAX JAESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a/1ad COLHUaIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MpodeccHil pa3lIuyHOro poja, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH M0 XUMHUH;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOil 1eTeIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpUH OOpa3oBaHMs,
Oyaymeit mpodeccuu U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH 11€7€CO00pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHUS SKOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHUH JUIS PELICHUSI BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIb30BaHUS;

AaKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOIMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMBbIX
JICUCTBUN U NPENOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHON U COLIMAJIBbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTHUKH;

NOHMMAHUS CHEIU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0O0M 3HAUYMMOCTH XHWMHUH JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaKHON POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KYJIbTYpbI, PELIEHUH IJI00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUUECKOl, NHUIIEBOW M JKOJIOTMYECKOM O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYeCcKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4JieHa
00111eCTBa;

€CTECTBEHHO-HAYYHON TIPaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IO3HAHHA,
UCTIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIEr0o MHpAa U MPOUCXOMASIIMX B HEM W3MEHEHUH,
YMEHHsI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (JAaKTOB M MMEIOIIUXCS TaHHBIX
C 1IeJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENTFHO UCIIOIh30BATh XUMUYECKHE 3HAHUS ISl PELICHUS TPOOIIeM
B PEATbHBIX )KHU3HECHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENILCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iMYHbIX chepax npodeccHOHATHHON
NEeSITETTHHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpemHero odmiero oOpa3oBaHus BKIIOYAKOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXTnpeIMeTHbIE) OOIIEHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U JPYTHUe);

YHHUBEPCAILHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynsTuBHBIE), oOecreynBaomue (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh  OOy4aroIIUXCsl  HMCIOJb30BaTh  OCBOCHHBIE — MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIE YyueOHBbIE AEWCTBHUS B IIO3HABATEIBHOU U
COIMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA I[GflCTBI/IfIMH.

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU 1€CTBUAMM:

1) 6a30Bble JIOTHYeCKHeE AeiCTBUSA:

CaMOCTOSITEIbHO (OPMYJIMPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YNbTATHI AEATEIBHOCTH C MIOCTABIEHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOECHHWU 3HAHUM TNMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HCIOJb30BaTh
COOTBCTCTBYIOIINEC MOHATHUA JIA 06’b${CHeHI/I$I OTACIIBbHBIX q)aKTOB u fIBJ'IGHHﬁ;

BI)I6I/IpaTI) OCHOBAHHSA U KPUTCPpUUN I KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SBIEHUSIX, (GOPMYIUPOBATH
BBIBO/IBI U 3aKJTIOUCHUS;

MPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMblE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MOJIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
Xumuueckass (GopMynia, YypaBHEHHE XHMHMUYECKOM peakuud — TpU pEIIeHUHd Y4eOHBIX



IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HAa3BaHHbBIE MOJEJbHBIE MPEICTaBICHUSL
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHUS BEILECTB M XUMUYECKUX PEAKLUM;

dopmynmupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUMH;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHNUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICITaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BATEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
HPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/IOB TO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIONYJIsIpHAs
JaUTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1mocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB W (OpM MpencTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3aau ONpeeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalLMel: NPUMEHATh MEXIpeIMeTHble ((pu3nYecKue M MaTeMaTH4eCcKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaeHne yHUBeEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOW TEeMbl B XOJ/i€ AUAIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TpPU  BBIIOJHEHUH XMMHYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peannzanuu y4eOHOTO MpoeKTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysibTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3ajad,



BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO WX PEIICHUS C y4ETOM MOJYUYCHHs] HOBBIX 3HAHHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAlIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudecKast XUMUSD OTPaKAIOT:

c()OPMUPOBAHHOCTh MPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBILIUICHUST U KYJIbTYpPhl JIMYHOCTU, €€ (YHKIMOHATHHOW TPAaMOTHOCTH, HEOOXOIUMOM s
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJICKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATSIILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YITIEPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYIIA, pagrKan, H30MEpHs, W30MEPhl, TOMOJIOTHUECKUH pPsij, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA U a30TCOJEpIKallie COCTUHEHUSI, MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, TOJydeHUH ¥ 0€301TaCHOM UCTIOJB30BaHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKOH JISATEITPHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIIUBATH
UX B3aUMOCBSI3b, UCTIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMHCAHUM COCTaBa, CTPOSHUS U
MIPEeBpaIeHUI OPraHUIECKIX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOPMYNl OPraHUYECKUX BEIIECTB
U YpaBHCHUH XUMHUYECKHX pPEaKINi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHUYECKUX BEIICCTB
JUTSL WJUTFOCTPAITUU UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIIMBATH MPUHAICKHOCTh U3YYEHHBIX OPTaHUICCKIX
BEIIECTB TI0 HMX COCTaBY W CTPOCHHUIO K ONpeAcHEHHOMY KIAcCy/TpyIIe COCTUHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cucreMatndeckoi HomeHknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHs OTICIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHON, (OopManbAeTHA, aleTaabIeTui, MypaBbUHAs
KHCTIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEapUHOBAs KHUCIIOTA, TIIOKO03a, (PYKTO3a,
KpaxMaJl, IeJUTI0JI03a, TIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHSI OINPEACIATh BHJIbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWJEH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, ATAaHOJ, ATHJICHTJIMKOIb, TJULIEPHH, (EHOJ, aleTalbIerul, MypaBbiHas U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKLUd ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHUKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HX MEPepabOTKM M MPAKTUYECKOE NMPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOAHOTO BEIIECTBA MU MPOAYKTA PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
NO3HAHUS, HWCIONB3YEMbIX B XHMUU TP H3YYCHUU BEIIECTB M XUMHYECKUX SBICHHIA
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHWYECKHE 3HAHUS JIJIsl IPUHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIIECTBAMU M UX NMPHUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIOATh MpaBUjia MOJIb30BAHUS XUMUYECKOW MOCYnoi U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia OOpaIlleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HarpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYECKUX BEIIECTB, JACHATypanus OElIKOB TIpu
HarpeBaHWH, IIBETHBIC PEAKIINU OEITKOB) B COOTBETCTBUU C TPABWIAMH TEXHHKH 0€30MacCHOCTH
npu oOpalleHNy C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBAaHHEM, MPEICTABISATh PE3YIIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pPEAaKIUH W
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,
HOJy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmMaruun, IHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOH MEATETHPHOCTH B LENSIX COXPAHEHHs CBOETrO 370POBbS M
OKpY’Kalolied MPUPOIHON Cpebl, OCO3HABATh OMACHOCTH BO3JCHCTBHUS HA JKUBBIC OPraHU3MBI
OTIPEeNIeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbIca mokasatens [1JIK, mosicHsITh Ha
pUMepax CIIocOObl YMEHBIICHUSI U TPEIOTBPAIICHUSI UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M
4eJI0BEKa;

JUIs O0YYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUIA  CJENbIX M CcHa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MCIONIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyi.



11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHudecKas XUMHD»
OTpaXkaroT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUN HPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJIHOM CpELE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJIATrAIOLINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJuIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIIBI XMMHYECKHUX  peakUud, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peaklUH, XHMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
JNEKTPOJIMTUYECKON  IucconManuy, nepuoaudeckuit 3akoH [JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXallue B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(axToIIOTHUECKHE CBEIEHHS O CBOICTBAX, COCTaBE, MOJYYCHUH U OE30IIaCHOM HCIIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATbH
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME MOHATUS IIPU ONMCAHUU HEOPraHUYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
GopMyn BEIIECTB MW YypaBHEHUN XHWMUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIbHBIX HEOPraHUYECKUX BEIeCTB (YrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBas COJa, MUPHUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPTraHMYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIie coeTuHEeHUN (IpOoCThie BEellecTBa — METaJLIbl U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHADI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICA Iepuoandeckoro 3akona J[. W.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMEHTOB 1—4 neprnonoB Ileproanyeckoit CuCTEMbI XUMHUYECKUX 371eMeHTOB /1. U.
MenneneeBa, UCIONB3ysl IMOHATHS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPrEeTUYECKHE



YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX 3JEMEHTOB U HX
COCIMHEHUH 110 nepuoaam U rpynnam [lepuoaudeckoit cucreMbl XUMHUYECKUX 1eMeHTOoB 1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
TFCHETHYECKOM CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

c(OPMHUPOBAHHOCTh YMEHHS KJIAaCCU(PULUPOBATh XMMHUYECKHE PEAKLUU I10 Pa3IUYHbIM
IOpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPABHEHHS PEAKUUN pa3IMYHBIX THIIOB, MOJHBIE
U COKpAIEHHBIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUMTHIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pACIO3HABaThb ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAaHOBHUTEIbHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ITUX peaKLuii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JIeXKAILIUEe B
OCHOBE IPOMBIIIUIEHHOT'O MOJYYEeHUsl CEPHOM KHUCIOThI, aMMHAKa, a Takke cOpPMUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpobiieMaX XMMUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAMUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOro 3(dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklud HOHHOro oOMEeHa, KaueCTBEHHblE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad no temMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ysbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCcH YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XUMHMUYECKYI0O HH(POPMALHUIO,
IIOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, VHTepHET U
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh IpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBHOCTH B LEJISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens ITJIK, noscHare Ha npumepax crnocoObl
YMEHBILIEHUS U IPEJOTBPAILECHUS UX BPEJHOIO BO3ICHCTBUSA HA OPraHU3M YEIIOBEKA;

JUId O0Yy4arolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBbS: YMEHHE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HaueHuit JI. bpaitnst 1t 3anucu XuMu4ecKux GopMyIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumenoBanue
pa3liesioB U TEM
y4eOHOT0 MpeameTa

KoanuectBo
JacoB

Copepxanuie 00y4eHUs

OCHOBHbBIE BH/IBI JICATCIBHOCTH
0o0ydJarImuxcs

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH

1.1

[Ipenmet oprannyeckoit
xumun. Teopus
CTPOEHHUS OPTaHUYECKUX
coequHeHnit A.M.
bytneposa

3

[IpenmeTt opraHuyecKoil XuMuH: €&
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
B [IOJIYY€HUHU HOBBIX BEILIECTB U
MarepuainoB. Teopus CTpoeHus
OpraHMYeCKUX coeMHeHUN A.M.
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CtpykTypHbIE GOPMYIIBI OPraHUIECKUX
Bemects. ['omonorus, nsomepus.
XuMuyeckas CBSI3b B OpraHM4eCKHUX
COEIMHEHUSX: KpaTHbIE CBA3H, O- U T-
cs3u. [Ipencrasienue o
KJIaCCU(UKALUU OPTraHUYECKUX
Beniects. Homenknarypa
OPraHNYEeCKUX COCTMHEHUIN
(cucTemaruyeckasl) 1 TPUBHAJIbHbIE
Ha3BaHUs BAKHEUIINX IPEICTaBUTENICH
KJIACCOB OPraHU4ECKHUX BELIECTB.
DKcrepuMeHTaIbHbIE METO/IbI
M3Y4YEHHUsI BELECTB U UX MPEBPAILCHUN:
e JleMOHCTpanuu:

— 03HAKOMJIEHHE ¢ 00pa3amMu

OpPraHMYECKUX BEIIECTB U
MaTepuajgaMH Ha UX OCHOBE;

— OIIBITHI IO NPEBPAILLEHUIO
OpPraHUYECKUX BEILECTB IIPU
HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHNE
U TOPEHHUE).

e JJabopaTopHBIC OIBITHI:

PackppIBaTh CMBICI U3y4aeMbIX TOHATHH
(BBISBIIATH UX XapaKTEpHbIE IPU3HAKK),
YCTAaHABJIMBATh UX B3aUMOCBSI3b.
[TpuMeHsITh MON0KEHUS TEOPUN
CTPOEHUS OPraHUYEeCKuX BewecTs A. M.
ByrnepoBa s o0bsicHeHUS
3aBHCHUMOCTH CBOWCTB BELIECTB OT UX
cocTtaBa U cTpoeHus. Mcnonb30Bath
XUMHYECKYI0 CUMBOJIUKY AJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) (GOpMYJT OpraHUUECKUX
BenlecTB. OnpenensaTs BUIbI
XUMHUYECKOH CBS3U (OIMHAPHBIE,
KpaTHbIE) B OPraHMYECKUX COECIUHEHUSX.
PackpeiBath posib OpraHM4ecKOr XUMHUHU
B IIPUPOJIE, XapaKTEPU30BATh €€
3Ha4YeHHE B KU3HU YeJIOBEKa,
WJUTIOCTPUPOBATH CBSA3b C APYTUMU
Haykamu. HaGmro1aTh 1 OMTUCHIBATH
JIEMOHCTPALIMOHHBIE OMBITHL; IPOBOIUTH
Y OIHCHIBATh JJAOOPATOPHBIE OIBITH U
MPAaKTUYECKHE PaOOTHI




— MOACIUPOBAHNEC MOJICKYJI
OPraHN4YC€CKUX BEIICCTB

Wroro no pazgeny

Pasznea 2. YrieBoaopoanbl

2.1

[Ipenenvubie
YTI€BOJOPOABI —
aJIKaHbI

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHU pAl. MeTaH u 3T1aH —
IIPOCTEHIIINE ITPEICTABUTENIN AIKAHOB:
COCTaB, XMMHYECKOE CTPOEHHUE,
¢bu3nyeckue 1 XUMHYECKHE CBOMCTBA
(peakuuy 3aMeLIeHUs U TOPEHUs),
HaxO0XJCHUE B IPUPOJIE, IOTYYECHHUE U
[IPUMEHEHNE

2.2

Henpenenbubie
YIJIEBOAOPObI: AIKEHBI,
aJIKaIMEHBI, aJTKUHBI

AJKEHBI: COCTaB U CTPOEHUE,
TOMOJIOTMYECKUH Psil. DTUIIEH —
IIPOCTENIIINN TPEICTABUTEND AJIKEHOB!
COCTaB, XMMHUYECKOE CTPOCHHUE,
¢du3nyeckne 1 XUMHUYECKHE CBOICTBA
(peakuuy ruipupoBaHus,
raJIOTEHUPOBAHHUS, THIpaTalluN
OKHCJIEHUS U TIOJIMMEPU3ALIIN )
HaxO0XJCHUE B IPUPOJIE, TIOTYUECHHUE U
IpUMeHeHHe. AJKaJueHbl: OyTaueH-
1,3 u MmetunOyraguen-1,3, xummdeckoe
CTpOEHHE, peaKkus OJTUMEPU3ALIUH,
IIpUMEHEHHE (I CUHTE3a IPUPOJHOTO
Y CUHTETUYECKOT0 Kay4yyKa U PE3UHBI).
AJKHMHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHHUSI, TOMOJIOTHYECKHUH Psi.
AneTuneH — npocTenmii
MIpe/ICTaBUTENb aJIKHHOB: COCTaB,
XHUMHUYECKOe CTpoeHHe, (pu3nIecKue u
XMMHYECKHE CBOWCTBA (peaKkIuu
TUIPUPOBAHUs, TaJIOTEHUPOBAHUS,
T'MJIpaTalli TOPEHNUs), HAX0XKJICHHUE B

PackpbIBaTh CMBICT H3y4ae€MbIX TOHATHI
(BBIABIIATH UX XapaKTEpHbIE IPU3HAKK),
YCTaHABJIUBATh UX B3aUMOCBSI3b,
HCII0JIH30BaTh COOTBETCTBYIOIINE
TOHSTHS TIPU ONTMCAHUM COCTaBa,
CTPOCHHMSI U PEBPALICHUI
OPraHMYEeCKUX COCTUHECHUH.
Hcrnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIs1 COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) GOpMYIT OPraHUYECKUX
BCIIIECTB. Y CTAHABIIMBATh
MPUHAJIEKHOCTh BELIECTB K
OTIpEeNIETIEHHOMY KJIACCY yTII€BOJOPOIOB
10 COCTaBY U CTPOCHMIO, HA3bIBATh UX 11O
CHUCTEMAaTUUYECKOW HOMEHKIIATypE;
MIPUBOJAUTH TPUBHAJIbHBIC HA3BAHUS
OT/ENbHBIX MPECTaBUTENCH
yII1eBOI0poA0B. OnpenesnsiTh BUJIbI
XUMHUYECKOH CBS3M B MOJIEKYJIaX
YTJIEBOJIOPOIOB; XapaKTepU30BaTh
3aBUCUMOCTh PEAKIIMOHHOM
CITOCOOHOCTH YTJIEBOIOPOJIOB OT
KpPaTHOCTH KOBAJIEHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHeHUe, GU3NIECKUE U
XUMHYECKHE CBOICTBA, BayKHEHIITHE
CIoCcOoOBI OMyYEHUST TUITHYHBIX
MpECTaBUTENEH Pa3IMYHbBIX KJIACCOB
YIJIEBOJOPOIOB (METaHa, 3TaHa,




MIpUPOJIE, OJTyYEHHE U TPUMEHEHHE

ATUJICHA, alleTHIIeHa, OyTaaueHa -1,3,

2.3 Apomaruyeckue ApeHsbl: 6€H30 U TOIYOJI, COCTaB, OeH3ouna, Toyona). BeiaBIATH
YTIIE€BOLOPOBI XUMHMYECKOE CTPOCHHUE MOJIEKYII, TEHETUYECKYIO CBSI3b MEXIY

¢bu3nveckre 1 XUMHYECKHE CBOMCTBA YII€BOAOPOAAMHU U OATBEPKIATH €€
(peaxkuuu raJoreHUpOBaHUs U HaJIM4ue ypaBHEHUAMU
HUTPOBAHUSA), IOIYYEHHUE U COOTBETCTBYIOILIUX XUMUYECKUX
npuMeHeHue. BiusHue GeH3ona Ha peaxkuuil ¢ UCIIOIb30BaHUEM
OpraHusM uesoBeka. ['eneTnueckas CTPYKTYPHBIX ()OpMYII.
CBSI3b YIJIEBOJIOPOAOB

24 [IpupoiHbIE HICTOYHUKHU [Ipuponnsiii ra3. [lonytHsie HedTsAHBIE | XapaKTepH30BaTh HCTOUHUKU

YTIICBOIOPOIOB U UX
nepepadoTka

ra3bl. HedTb 1 € mpoucxoxxaeHue.

Crioco0b1 mepepaboTk He(TH:
NIePEroHKa, KPEKUHT (TepMHUUECKUil,
KartanuTuaeckuit). IlpoayKkTel
nepepaboTKku HeTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTHU U B OBITY.
KameHHBIH yronb U MpOLyKTHI €70
nepepaboTKu. DKCIIepUMEHTAIbHbIE
METO/Ibl U3yUYEHHS BEIIECTB U UX
MIpEBpAIICHUM:

e JleMOHCTpanuu:

— xoyutekuuu «HedTb» u «Yrompy;

— Bugeopparment «Bynkanuzamnus
PE3UHBI».

e JlaGopaTopHbIE OMBITHI:

— KayeCTBEHHOE OIpe/ieNieHHue
yriepojaa U BOAOPOJa B OPTraHUYECKUX
BELIECTBAX;

— O3HAKOMJIEHHE C 00pa3lamMmu
IJ1aCTMACC, Kay4yKOB M PE3UHBI;

— MOJIETMPOBAHUE MOJIEKYJT
YIJII€BOIOPOAOB U
raJIOr€HONPON3BOAHBIX.

o [IpakTnueckue pabotsi: Ne 1.

YIIEBOIOPOAHOTO CHIPhsS (HEPTH,
IPUPOJIHBII ra3, yrojs), CliocoObl UX
nepepadoTKU U MPAKTHUECKOe
[IPUMEHEHUE NOJy4YaeMBbIX IIPOAYKTOB.
Mcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TI03HAaHUS — IPOBEJICHUE,
HaOJI0IeHNE U ONHCAaHHE XMMUYECKOTO
AKCIIEpUMEHTa (J1abopaTOPHBIE ONBITHI U
npakTudyeckue padotsl). CrenoBaTh
npaBwiiaM 6€30MacHol paboThI B
n1a0opaTOpUU MPU UCTIONB30BAHUU
XUMHUYECKON TOCYIbl U 000PYIOBaHHUS, a
TaKXe MpaBuiIaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU BBIIOJTHEHUS
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paboT Mo MOJYYEHUIO U U3YUCHHUIO
opraHuuyeckux Bemiects. [IpencTaBisTs
pe3yJbTaThl SKCIEPUMEHTa B hopme
3alMCH YPaBHEHNH COOTBETCTBYIOIIUX
peaKIMii ¥ J1eNaTh BBIBOJIBI HA UX
ocHoBe. [IpoBOUTH BBIUMCIIEHUS JUIS
OTIpeIeNIeHUs] MOJIEKYIISIpHON (hOpMYITBI
OpPraHUYECKOro BELIECTBA, 110




[Tonyyenue >THIICHA U U3YyUYEHUE €TO

CBOMCTB.

e PacuérHrle 3amauu:

— OmpeIeIeHNuEe MOJICKYJIIPHOM
(hOopMyIIBI OPraHUYECKOTO BEIIECTBA 110
MAacCOBBIM JOJISIM aTOMOB XMMHYECKHX
3JIEMEHTOB;

— pacu€Thl O YPaBHEHUIO XUMUYECKOU
peakIu

YPaBHEHUIO XUMUYECKON PEaKIIHH.
CaMoCTOATENBHO IUIAHUPOBATH U
OCYIIECTBIISITH CBOIO TIO3HABATEIbHYIO
NeSITeTbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYNIIOBON y4eOHOU
JIeSITEIIbHOCTH

Wroro no pazgeny
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Pasznen 3. Kucaopoaconepskanue oprannyecKkue coeIuHeHust

3.1

Cruptel. Genon

3

[IpenenbHble OIHOATOMHBIE CIIUPTHI:
METaHOJ M 3TaHOJ, XUMUYECKOE
CTpoeHue, (HU3nIecKue U XUMUYECKUe
CBOMCTBA (pEaKUU ¢ aKTUBHBIMHU
MeTaJulaMH, rajJoreHOBOAOPOAAMH,
ropeHue), npuMeHenue. Bonoponnas
CBA3b. PU3UOIOTUYECKOE IEUCTBUE
METaHOJIa ¥ 9TaHOJIa Ha OPTaHU3M
yesnoBeka. MHOroaTOMHbBIE CITUPTHI:
STUJICHTIIUKOJb U TIUIEPHH,
XUMHUYECKOE CTpOeHHE, (U3NUECKUEe U
XMMHYECKHE CBOMCTBA
(B3auMoIelicTBHE CO MIEIIOYHBIMU
MeTaulaMH, Ka4YeCTBEHHas peakiiis Ha
MHOT'OaTOMHBIE CITUPTHI).
DU3MOIOTNYECKOE IEVCTBHUE HA
opranu3Mm uesnoBeka. [I[pumenenne
[JIMIEPUHA U STUIEHTIUKONS. DeHol.
CrtpoeHnue MoJIeKybl, (pu3nyecKne u
XUMHYECKHE CBOMCTBA (peHoma.
TokcnyHOCTH (peHOIIa, ero
(du3Hnonoruueckoe AecTBre Ha
opraHusMm uenoBeka. [I[pumeHeHne

PackppIBaTh CMBICII U3y4aeMbIX TOHATHH
(BBIIBJIATH UX XapaKTEpHbIE IPU3HAKN),
YCTaHABIIMBATh UX B3aUMOCBSI3b,
HCII0JIb30BaTh COOTBETCTBYIOLINE
MIOHSTHSI TIPH ONMCAaHUU COCTaBa,
CTPOEHHUSI U PEBPALLICHUI
OpPraHMYECKUX COCTUHEHHM.
Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) GOopMyJT OpraHuvYeCcKUX
BEILIECTB. Y CTAaHABIINBATH
IIPUHA/JIEKHOCTD BELLIECTB K
OINpPEAEIIEHHOMY KJIacCy IO COCTaBY U
CTPOEHHIO, Ha3bIBaTh UX I10
CUCTEMATUUYECKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIEC HA3BAHUS
OTJIEbHBIX NPEACTABUTEIEH
KUCJIOPOJCOAEPKAIIMX COCTUHEHUH.
XapakTepHu3oBaTh COCTaB, CTPOEHUE,
npuMeHeHue, GU3nIecKue u
XHUMHUYECKHE CBONCTBA, BasKHEHIIINE
CH0COOBI NOJYYEHHs TUITUYHBIX




(dhenomna

3.2

ANBIETUIb.
KapOoHOBBIE KHCITOTHI.
Crnoxuble 3¢upbl

Anpnerunsl: GopmManbaeTua U
aleTanbJeru]], XMMHUYECKOe CTPOEHHUE,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA
(peaxkuy OKUCIIEHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIE
peaKiun), MoJlydeHUe U IPUMEHEHUE.
OAHOOCHOBHBIE NpEIEIbHBIE
KapOOHOBBIE KUCIIOTHI: YKCYCHast
KHCJIOTa, XUMUYECKOE CTPOEHHUE,
¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA
(o61mue cBOICTBa KUCIIOT, peaKus
sTepuduKanym), NoaIy4eHHE U
npumenenue. CteapuHoBas U
OJICMHOBAs KMCIJIOThI KaK
MIPEICTaBUTENH BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIINUX
KapOOHOBBIX KUCJIOT, X MOIOIIEe
neiicrBue. CrokHble 3pUpBI KakK
MIPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT.
I'maponns cnoxHbIx 3¢upos. XKupsl
KaK MPOU3BOHbIE TIUIEpPUHA U
BBICIINX KapOOHOBBIX KHCIIOT.
I'maponus xKupos

3.3

YrineBoabl

YrneBoabl: cocTaB, KilaccupuKaius
YTI€BOI0B (MOHO-, IU- U
nonucaxapusl). [moko3a —
MPOCTEUIIINI MOHOCAXapHI:
0COOCHHOCTH CTPOCHHUS MOJIEKYIIHI,
(u3nyeckre U XUMUYeCKHe CBOMCTBA
TIFOKO3BI (B3aMMOJICHCTBHE C
ruapokcuaoM meau(ll), okuciaenue
aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctanoBeHUE,

npeacTaBuTelNel pa3IMyHbIX KJIACCOB
KUCJIOPOACOAEPKAIIMX COCTUHEHUN
(MeTaHOIa, 3TaHOJA, TIIUIEPUHA,
denona, popmanbaerusa,
aleTanbIeruaa, yKCyCHOM KUCIIOTHI,
TIIIOKO3bI, CaXxapo3bl, Kpaxmaiia,
LIEJIJTE0JIO3bI); BBISBIISTh FEHETHUECKYIO
CBSI3b MEXy HUIMH U TIOATBEPXKIATh €&
HaJINYME yPaBHEHUSAMHU
COOTBETCTBYIOIINX XUMUYECKUAX
PEaKIMii C UCII0JIb30BaHUEM
CTPYKTYpHBIX (hopmyi1. OnuceiBaTh
COCTaB, XUMHUYECKOE CTPOEHUE U
NPUMEHEHHE )KUPOB, XapaKTEPH30BaATh
UX 3Ha4ECHUE JUIs )KU3HEIeATeIbHOCTH
opranu3MoB. OCO3HaBaTh OMACHOCTb
BO3/CHUCTBUS HA )KUBbIC OPTraHU3MBbI
OTIpENIeIICHHBIX OPTaHMYECKHIX BEIIECTB,
MOSICHATH Ha IPUMEpax CocoObl
YMEHBUICHUS

Y TIPEIOTBPAIICHUS X BPEIHOTO
BO3/ICHCTBUS Ha OPraHU3M YeIOBeKa.

M cronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI O3HAHMSI — IPOBEJICHHUE,
HaOJIOICHNE U OTMCAaHNE XUMUYIECKOTO
HKCIIEpUMEHTA (J1Ta0OpaTOPHBIE OMBITH U
npakTuueckue padbotsl). CienoBarhb
npaBuiaM 6e301acHoi paboThl B
1ab0paTOPUU MPHU UCTIOJIB30BAHUHT
XUMUYECKOH MOCYABl M 000pyIOBaHUs, a
TaKKe MpaBHJIaM 0OpaIeHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU BBIIIOJHEHUS
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX




OpOXXEHUE TIIFOKO3bI), HAX0XKJICHHUE B
pUPOJE, TPUMEHEHHE TIFOKO3BI,
Ouosoruueckas poib B
KHU3HEIEATSIBHOCTH OpPraHu3Ma
yenoBeka. Dorocuntes. Opykrosa Kax
n3zomep riaroko3sl. Caxaposa —
MIPe/ICTaBUTENb TUCAaXapUIOB,
THJIPOJIA3 CaXapo3bl, HAX0XKICHHE B
npupoje u npumenenue. Kpaxman u
LEJITI0JI03a KaK TPUPOIHBIC
MOJIMMEPBI: CTPOSHHUE Kpaxmalia u
IIEJUTIONIO3BI, (PU3HUECKUE U
XUMHUYECKHE CBOICTBA Kpaxmaia
(Tuapomnm3, KaueCTBEHHAs PEaKIHs C
MOJIOM). DKCIIEPUMEHTAIbHBIE METOBI
W3YyYEHUS BEIIECTB U MX MPEBPALICHUN:
e JlaGopaTopHbIE OMBITHI:

— TOpeHHe CIUPTOB;

— B3aMMOJICMCTBHE TIIUILIEPUHA C
rugpokcugom meau(ll);

— Ka4eCTBEHHbIE PEaKIINU albJICTHI0B
(oKHCIIEeHNEe aMMUAYHBIM PACTBOPOM
okcuja cepedpa U TUAPOKCUIOM
memnu(ll));

— B3aUMOJICHCTBUE Kpaxmaja ¢ HOJOM.

e [IpakTrueckue paboTsr: Ne 2.
CBoiicTBa pacTBOpa yKCyCHOU
KHCJIOTHI.

e PacuétHrle 3amaun:

— OIpeNIeIIEHNE MOJIEKYJIIPHON

(bopMyJIBI OPraHMYECKOTO BEIIECTBA 110
MacCOBBIM JOJISIM aTOMOB XUMUYECKUX
AJIEMEHTOB | 10 Macce (00bemy)
MIPOJYKTOB CTOPaHMS;

paloT 1O NOJIYYEHHUIO U U3YUECHHUIO
opraHuueckux Bemiects. [IpencraBisTs
pe3ysbTaThl SKCIEPUMEHTA B hopMe
3aIMCH YPaBHEHUH COOTBETCTBYIOLIUX
peaKuui 1 1e1aTh BBIBOJBI HA UX
ocHoBe. [IpoBoUT BhIUKCIEHUS 1S
OIpeieNIeHUs] MOJIEKYIISIpHON (hOpMYIIbI
OpPraHUYECKOro BELIECTBA, 110
YPaBHEHHIO XUMUYECKON PEAKIIUH.
CaMoCTOATENBHO IUIAHUPOBAThH U
OCYILIECTBIIATh CBOK II03HABATEIBHYIO
JIeSITEIIbHOCTD; IPUHUMATh aKTUBHOE
y4yacTHe B TpYyNIOBOH yueOHOM
JIeSITEIIbHOCTH




— pacy€Thl IO YPaBHEHUIO XUMUYECKOU
peakuuu

Wroro no pazgeny
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Pasznea 4. A3oTconepxamye oprannyecKkue coeIuHeHust

4.1 AMUHEL
Amunokuciorsl. benkn

3

AMUHBI: METWJIAMHUH — IPOCTEHIITNI
IIpEICTaBUTENb AaMUHOB: COCTaB,
XUMHUYECKOE CTpoeHHe, (pu3ndeckue u
XUMHUYECKHE CBOICTBA (peaKuu

C KMCIIOTaMH U TOPEHUs ), HaXOKICHUE
B IIpUPOJiC. AMUHOKHUCIIOTBI KaK
amM(oTepHble OpraHNYecKue
coennHeHus. dusnyeckue n
XUMHMYECKHE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe IIUIUHA).
buonoruueckoe 3HaueHue
aMUHOKHUCIIOT. CUHTE3 MENTUIOB.
benku kak npupogHbIE OJUMEDBI.
[lepBuuHas, BropuyHasi U TpeTUYHAsS
CTPYKTypa O6eJIKOB. XUMHUUECKUE
CBOMCTBa OEJIKOB: TUAPOIIN3,
JieHaTypalys, KaYeCTBEHHbIE PEAKIINH
Ha Oenku. DKcrepuMeHTaIbHbIe
METO/]Ibl U3yUYEHHS BEIIECTB U UX
IIpeBpallcHUil: ® JleMOHCTpaLuu:

— JIeHaTypanus 0eJIKOB MPU
HarpeBaHuu;

— IIBETHbIE PEaKIIMU OETIKOB

PackpbIBaTh CMBICIT H3Y4aEeMBIX MTOHATHHA
(BBIABIIATH UX XapaKTEpHbIE IPU3HAKK),
YCTaHaBJIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh

COOTBETCTBYIOILUE MTOHATUS IIPU
ONMCAHUU COCTaBa, CTPOCHUS U
IPEBpaILCHU OPraHuYeCKUX
coennHeHun. Mcnonb3oBars
XMUMUYECKYI0 CUMBOJIMKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) GOpMYJT OPraHUYECKUX
BenlecTB. OnpenensaTs NPUHALIEKHOCTD
BELIECTB K OIpPeIeJICHHOMY KJIaccy 1o
COCTaBY M CTPOEHUIO, HA3bIBaTh UX IO
CUCTEMaTUYECKO HOMEHKJIIATYpE;
MPUBOJUTH TPUBUAIbHBIEC HA3BAHUS
OTJIEbHBIX PEACTABUTEIEH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npUMeHeHHe, PU3nIECcKue U
XUMHYECKHE CBOMCTBA, BaXKHEHIIIE
CHOCOOBI MOTYYEHUS TUITUYHBIX
IpeJICTaBUTENeN a30TCOAEPIKAIINX
COEMHEHUH (MeTHJIaMHHA, TJIMIIMHA,
6enkoB). OnuckIBaTH COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OETIKOB; MOSICHSTh
Ha MpUMepax 3HaYeHHe OeJIKOB JUIs
opranusMa uyesuoBeka. Vcrnonb3oBarhb
€CTECTBEHHO-HAYUHbIE METO/bI
MO3HAHUS — HAOJI01aTh M ONMCHIBATH




JIEMOHCTPAIIOHHBIN SKCIIEPUMEHT.
CaMoCTOATENBHO IUIAHUPOBATH U
OCYIIECTBIISITH CBOIO TIO3HABATEIbHYIO
NeSITebHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B TPYNIIOBON y4eOHOU
JIESITEIIbBHOCTH

Uroro no pazgeny
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Pasped. S. BeicOKOMO/1€KYJIPHBIE COAMHEHH S

5.1 [Tnactmaccel. Kayuyku. | 2 OcHoBHbIE IOHATHSA XUMHUH Bnaners n3ydaeMbIMU XUMHUYECKUMU
Boiokna BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM: MOHSTUSIMU: PACKPBIBATH CMBICI
MOHOMED, MOJINMEP, CTPYKTYPHOE W3Y4aEeMBbIX NOHATUM U IPUMEHATH 3TH
3BEHO, CTENEHb [TOJIMMEPU3ALIH, IIOHSITHS IIPH ONMCAHUU COCTaBa U
CpeIHss MOJIEKYJISIpHAs Macca. CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
OcHOBHbIE METO/IBI CUHTE3a OpraHUYECKUX BEIIECTB, AJIs
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN — | OOBACHEHMS OTJCJIbHBIX (DAKTOB U
MOJINMEpHU3aLs U MOJMKOHJeH calusl. | siBJIeHuH. Vcrnonb30BaTh XMMUYECKYIO
[TnacTmacchl (MOIMATUIIEH, CHUMBOJIMKY JJIS1 COCTABJICHUS
MOJIUIIPOTINJIEH, TOJIMBUHUIXJIOPHI, CTPYKTYPHBIX ()OpPMYJI BELIECTB U
nonuctupon). HarypanbHelii u YPaBHEHUH peakLUy MMOIUMMEPHU3ALUU U
CUHTETUYECKUE KayuyKu MoJIMKOHAeHcauu. OnKChIBaTh COCTaB,
(OyTaareHoBBIH, XJIOPONPEHOBBIHN U CTPOEHHUE, OCHOBHBIE CBONCTBA
M30IpeHoBbIH). BonokHa: Kay4yKoB, Han0oJiee pacrpocTpaHEHHBIX
HaTypajbHbIE (XJIONOK, EePCTh, MIENK), | BUOB IIACTMACC, BOJOKOH;
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, | IPUMEHEHHE
BHCKO03a), CHHTETHYECKHUE (KaIlpoH U B Pa3IMUHBIX OoTpaciisix. Mcrnonb3oBarh
J1aBcaH). DKCIepUMEHTAIbHbIE METObl | €CTECTBEHHO-HAYYHBIE METO/IbI
M3yUYEHUs BELECTB U MX MPEBPALICHUI: | MO3HAHUS — HAOJII0aTh U ONUCHIBATh
e JlemoHCTpanuu: J€MOHCTPAIlMOHHBII SKCIIEPUMEHT
— 03HAKOMJIEHHE ¢ 00pa3amMu
IIPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, TJIACTMACC, KAYYYKOB
Wtoro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIACC

Ne ni/m HanmenoBanue KomnyectBo | Conepxanue o0ydeHus OcHOBHbIE BUIbI I€ATEIBHOCTU
pas3zesnoB U TeM 4acoB o0yyaroImuxcs
y4eOHOT0 MpeMeTa
Pasznea 1. Teopernyeckue 0CHOBbI XUMUM
11 CrtpoeHue aTOMOB. 3 Xumnyeckuil anemeHT. AToM. CoctaB | PackpbIBaTh CMBICT U3y4aeMBbIX IIOHATUN

Ilepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema
XHMHYECKHUX 3JICMEHTOB
J.1. MenneneeBa

aToma, U30TOIIbl. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKNE YPOBHH,
MOAYpOBHU. ATOMHBIE OpOUTaNH, S-,
p-, d-, f-amementor. OcoOeHHOCTH
pacrpeeneHus 3JIeKTPOHOB MO
opOuTaIsiM B aTOMaxX MaJIbIX U
OO0JIBIINX MEPUOIOB. DIEKTPOHHAS
KOH(Uryparus aToMoOB.
[Iepuonnueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHYECKUX
snemenToB JI. 1. MengeneeBa. CBi3b
MEePUOINYECKOTO 3aKOHA U
[lepunoanueckoii cuctemsl
XUMUYECKHUX DJIIEMEHTOB C
COBPEMEHHOU TeOpUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
00pa3zyeMbIX HMH TIPOCTHIX U CIOKHBIX
BEILIECTB M0 TpyHIaM U IepPHOJIaM.
3HadeHHE MEPUOANIECKOTO 3aKOHA U
CUCTEMbI XUMHUECKUX d1emMeHToB J[. 1.
MenieneeBa B pa3BUTHU HayKH.
DKCNEepUMEHTATbHBIE METO/IbI
M3y4YEHUS BEIIECTB U UX
MpEBpALLICHUI: ® J[eMOHCTpanuu:
Buapl a6 «Ilepuonnueckas

(BBIABJISAITH UX XapaKTepHbIE PU3HAKN),
YCTaHaBIUBATh UX B3aUMOCBS3b.
PackpeiBaTh CMBICI IEPUOJUYECKOTO
3akoHa [[. 1. Menueneesa u
JEMOHCTPUPOBATh €T0
CHUCTEMAaTU3UPYIOLLYIO,
OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO
¢byHnkuuu. XapakTepu3oBarhb
3JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX AJIEMEHTOB 1—4 meproos,
MCIIONB3Ys TOHATHS S-, P-, d-
3JIEKTPOHHBIE OpOUTANH,
sHepreTudeckrue ypoBHU. OObIACHAThH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX
COEIMHEHMH 10 MTEPUOIaM U IpyIIaM
ITepuonnueckoii cucremst . 1.
Menneneena




cHCTEeMa XUMHYECKHUX seMeHToB JI. 1.
Menneneesay

1.2

CtpoeHue BelecTna.
Mmoroo0pasue BemecTB

Ctpoenue BelecTBa. XUMUYECKast
cBsA3b. BuJbl (KOBasieHTHAs
HEMoJIApHAas U NOJIsIpHasi, MOHHAs,
METAJNTNYECKast) U MEXaHU3MbI
00pa3oBaHMs XUMHUYECKOU CBSI3H
(0OMEHHBIN U TOHOPHOAKIIENTOPHBIN).
Bonoponnas cBa3b. BaieHTHOCTS.
DNeKTpooTpUlaTeTbHOCTh. CTEreHb
okucjaeHus. KaTMoHbBI M aHHOHBI.
BemectBa MOsIEKyIsIpHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS. 3aKOH
IMOCTOSTHCTBA COCTaBa BeleCTBA. THITBI
KPUCTAUIMYECKUX PEIIETOK U
cBolicTBa BeniecTs. IloHATHE O
JTUCIIEPCHBIX cucTeMax. MIcTuHHBIE
pactBopbl. KonnuecTBeHHbIE
XapaKTePUCTHKHU PaCTBOPOB (MaccoBas
JIOJISL BEIIIECTBA B pacTBOpPE).
Knaccudukanus HeopraHHuecKux
coennHeHunil. Homenknarypa
HEOPraHUYECKHUX BEIIECTB.
DKCIepUMEHTATBHBIE METOIBI
W3y4YEeHUs BEIECTB U UX
IpeBpallcHuil: ® JleMoHCTpanuu:

— MOJCJIA KPUCTAITHIECKUX PEIIETOK.
e PacuéTHbIe 3a1a4n;

— pacyeTsl C UCI0JIb30BaHUEM
TIOHSTHS «MacCOBast OIS
pPacTBOPEHHOT'O BEIIECTBA»

1.3

XUMHUYECKUE PEaKIun

XuMuyecKasi peakius.
Krnaccudukanus XuMHUECKUX peaKIni
B HEOPraHMYECKON W OPraHNYECKOU

PackpbIBaTh CMBICI H3y4aeMbIX MOHSATUI
(BBLOENATH UX XapaKTEpHbIE IPU3HAKU) U
IPUMEHSTDH 3TH MOHATHS MPU ONHUCAHUU
COCTaBa U CTPOECHMUSI BELLIECTB, JIJIS
00BSICHEHUS OTAENbHBIX (PaKTOB U
siBiieHud. OnpenensTs BUbl
XUMHUYECKOH CBSI3U (KOBAJICHTHOM,
MOHHOH, METaJNINYECKOM, BOJOPOTHOMN)
B COCIUHEHUSIX;, TUTl KPUCTAJUIMYECKOM
PELIETKN KOHKPETHOIO BEIIECTBA.
OmnpenensiTh BaIGHTHOCTh U CTETICHb
OKHCJIEHHS XMMHUYECKUX 3JIEMEHTOB B
COETMHEHUSX Pa3IMYHOTO COCTABA.
[TpoBOIUTH BHIYHCICHUS C
UCIIOJIb30BaHUEM MOHATHUS «MaccoBast
JI0J1s1 BEIlleCTBA B pacTBopey. Bianers
U3y4aeMbIMH XUMUYECKUMU TTOHATUSMHU.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakiMy OT Pa3iInuHbIX
(dhaxTopoB. OnpenensTb XxapakTep
CMEILEHUSI XMMUYECKOIO PABHOBECHUS B
3aBUCHUMOCTH OT BHEIIHETO BO3JICHCTBUS
(mpunnun Jle [latense). CocTaBisTh
ypaBHEHHS PEAKIUH pa3INIHBIX THIIOB;
MIOJTHBIE M COKPAIIEHHBIE YPaBHEHUS
peakuuiit HFOHHOTO OOMEHa, YUUThIBast
YCIIOBUS, IPU KOTOPBIX 3TH PEAKITUH
UayT 10 KoHna. Mcnonb3oBath
€CTECTBEHHO-HAYYHbIE METO/IBI
MO3HAHUS — MIPOBEJICHNE, HA0II0IeHNE U
ONMCAaHNE XUMHUUYECKOTO IKCIIEpUMEHTA
(IeMOHCTpaIMOHHBIC U JTAOOPATOPHBIS




XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLCHNS] DHEPTUU IIPU
XUMHUECKUX peakuusix. CKopocTh
peakuuu, ee 3aBUCUMOCTD OT
pa3nuyHbIX (hakTopoB. OOpaTuMbIe
peakuuu. XMMHYECKOE PaBHOBECHE.
@akTOpPBI, BIUSAIOIIKE HA COCTOSTHUE
XUMHMUYECKOro pasHoBecus. [IpuHnun
Jle lllarense. DnekTpoauTHdecKas
nucconuanusi. CUiIbHbIE U ci1abble
anekTponuthl. Cpesia BOJHBIX
pacTBOPOB BEILECTB: KUCIIas,
HEWTpasbHasi, IIEeJI04HAs.
Bomopoansrii mokazaress (PH)
pactBopa. Peakiiuu noHHOTrO 0OMEHa B
OpPraHUYEeCKON U HEOPraHUYECKOMI
XUMHUH. OKHCITUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
ITonsaTue 06 37MeKTpOIM3€E paclaaBoB U
pactBopoB coJieid. [Ipumenenne
ANEKTPONIN3a. DKCIIEPUMEHTAJIbHbBIE
METO/Ibl U3yUYEHUS BEIIECTB U UX
IIpeBpallcHU: ® JleMOHCTpaLuu:

— pa3noKeHHe MEPOKCHIa BOAOPOIA B
MPUCYTCTBUH KaTaJIN3aTopa.

e JlaGopaTopHbIE OMBITHI:

— MPOBEACHUE PEAKIIUH HOHHOTO
oOMeHa;

— OIIpEeZEIIEHUE CPebl PACTBOPOB
BELIECTB C MOMOIIBI0 YHUBEPCAIBHOTO
HMHIUKATOpa.

e [IpakTnueckue padotsi: Ne 1.
Bnusinue pa3nuyHbIX GakTOpOB Ha

OTIBITHI, IPAKTUYECKHE PAOOTHI): 11O
OMPEJICICHUIO CPEbl BOAHBIX PACTBOPOB
BEIIECTB, PeaKkI[Uii HOHHOTO OOMEHa,
BIIUSTHUIO PA3JIMYHBIX ()aKTOPOB HA
CKOpoCTb peakiuid. CienoBaTh
MpaBUJiaM MOJIb30BAHUS XUMUYECKON
HOCy0H 1 TaOOpaTOpHBIM
obopynoBanueM. [IpeacraBisate
pe3ynbTaThl

XUMHYECKOTO IKCIIEPUMEHTa B (hopMe
3aMMcy ypaBHEHUN COOTBETCTBYIOLINX
peaKkuuii ¥ 1eJaTh BHIBOABI HA X
ocHoBe. [IpoBOINTE BBIUMCIICHHUS 110
YpaBHECHUSM XUMHYCCKHUX PEaKIIHiA, B
TOM YHUCJIE TEPMOXUMHUYECKHUE PACUETHI




CKOPOCTb XUMUYECKOU PEAKIIUU.

e PacyérHble 3a1a4u:

— pacyeTsl 10 YPaBHEHUSIM
XUMHMYECKHUX PEAKLM, B TOM YHUCIIE
TEPMOXHUMHYECKUE PACYETEI
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Pa3nes 2. Heopranmueckasi XuMust
2.1 Mertaisl 6 Mertaibl. [TonoxeHnue meTasmios B PackpbIBaTh CMBICIT U3y4aeMbIX HOHATHHA

[leproauueckoil cuCTEME XMMHUYECKHUX
251eMeHTOB. OCOOEHHOCTH CTPOCHMUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
MeTtauioB. O0mme pu3nvecKue
cBoyicTBa MetayuioB. [IpuMeHnenue
METAJUIOB B OBITY, IPUPOJE U TEXHHKE.
CrnnaBbl METaJIOB.
DNEKTPOXUMHUYECKUH PsijL
HanpspkeHui Metansos. O0mue
CMOCOOBI OTYYEHUSI METAJIIOB.
Kopposus merannos. CriocoObl
3alIUThI OT Koppo3uu. OOmas
XapaKTepUCTHKA METAJUIOB IJIaBHBIX
noxarpymnn (IA-rpynna, [l A-rpynna)
[Tepuonnueckoi cucTeMsl
XUMHYECKHX 3JIEMEHTOB. AJTIOMUHUM.
AMpoTepHbIe CBOMCTBA OKCHIA U
THJIpOKCHAA amtoMuHus. O01mas
XapaKTepUCTHKA METAJIOB TOOOYHBIX
nonrpynn (b-rpynm) Ilepuoauueckoii
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB:
Mé€lb, LIMHK, XPOM, JKEJE30.
Baxnenmme coeTMHEHNS METAIIOB
(oKcHIBI, THAPOKCUABI, COJIN).
OKCIepUMEHTAIIBHBIE METO/IBI
M3Y4YEHHUsI BELIECTB U UX

(BBLOENATH UX XapaKTEPHbIE IPU3HAKU) U
NPUMEHSTH 3TH MOHATHUS MPU OMHCAHUN
COCTaBa M CTPOEHUS BEILIECTB, IS
00BSICHEHUS OTAENBHBIX ()aKTOB U
sBiieHud. OOBSCHATH 00IITHEe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3JIEMEHTOB — METAJIJIOB M MIX
COCIMHEHUH C YY4ETOM CTPOCHUS UX
aTOMOB M I0J0KeHus B [leprognyeckoit
cuUcTeMe XMMUYeCcKux 3nneMeHnToB J1. U.
MenaeneeBa. XapakTepu30BaTh
(omuchIBaTh) OOIINE XUMUYECKUE
CBOMCTBA METAJJIOB, MX BaKHEHUIIINX
COEIMHEHUH, IOATBEPKAast 3TO
OTHCaHue MPUMEpPaMU YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peakIuii; IpuMEHEHNE METAIIOB B
pa3TUYHBIX 00TACTSIX, a TAKKe
WCTIOIB30BaHUE WX JIJIS CO3/IaHUS
COBPEMEHHBIX MAaTE€pPUAJIOB U
TexHoJIoTHi. OMHUCHIBATh CIIOCOOBI
3alllUThl METAJIOB OT KOPPO3UHU.
PackpriBaTh CyIIHOCTh OKHUCITHTEIBHO-
BOCCTAHOBUTEIBbHBIX PEAKIINI
MIOCPEJCTBOM COCTABIICHUS
ANIEKTPOHHOTO OaJlaHCa TUX PEaKIIHH.




NpeBpalleHui: ® J[eMOHCTpauu:

— KoJuleKuus «MeTaibl ¥ CIUIaBbD.

¢ JlaGopaTOpHBIE OIBITHI:

— B3aMMOJICCTBHE THAPOKCUIA

AIIOMUHHUS C pAaCTBOPAMU KUCIIOT U
mmIeJIoveit;

— Kau€CTBEHHBIEC PEAKIIMN Ha KATUOHBI
METaJUIOB.

e [IpakTrueckue pabotsr: Ne 2.
Peuienue skcnepuMeHTaNIbHBIX 3a7a4
1o Teme «MeTajuiby.

e PacuérHrle 3a1aun:

— pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA
peaKLuu, eciii OJHO U3 BEIIECTB JIaHO
B BU/JIE pacTBOpA C OIpeIeICHHON
MAacCOBOM J0JIEd paCTBOPEHHOTO
BelIeCTBa

[IpoBoauTh peakuuu, NOATBEPKIAOIINE
XapaKTEepHbIE CBOICTBA U3y4aeMbIX
BELIECCTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI METAJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — IPOBEJCHUE,
HAOJII0/IEHUE U OIIMCAHUE XMMHUYECKOT O
9KCHEPUMEHTA (JIEMOHCTPALIMOHHBIE U
1a00paTOPHBIE ONBITHI, TPAKTUYECKHE
pabotel). [IpencTaBiare pe3ysibTaThl
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe
3alMCH YPAaBHEHUH COOTBETCTBYIOLIUX
peakuuii ¥ 1e1aTh BbIBOABI HA UX
ocHoBe. Cre1oBaTh paBuiIam
MOJIb30BAaHUSI XUMUYECKOW MOCYI0N U
1a00paTOpHBIM 000PYIOBAHHUEM.
[IpoBOAUTH BBIYMCIIEHUS IO YPAaBHEHUAM
XUMHUYECKHUX peakiuii. CaMoCTOATENbHO
IUTAHUPOBATh U OCYIIECTBIATH CBOKO
[103HABATEIbHYIO

JESATENIBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYyNIoBON yaeOHOH
JESTEIBHOCTH

2.2

Hewmetamsl

Hewmeramnsl. I1onoxeHne HeMeTaJlJIOB
B [lepnoanueckoii cucreme
XUMHYECKUX d1eMeHTOB J[.1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atoMoB. OU3NYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOTIUS HEMETAJIOB
(Ha mpuMepe KUCIopoa, Cephl,
dbocdopa u yriepona). XuMuueckue
CBOMCTBA BaXKHEUIIINX HEMETAJIJIOB
(rasmoreHoB, cepsl, a3oTa, dhocdopa,

PackpsiBaTh CMBICT N3y4aeMbIX MOHATUN
(BBLOENATH WX XapaKTepHbIE IPU3HAKU) U
MPUMEHATH 3TU MOHATHUS NIPU ONUCAHUN
COCTaBa M CTPOEHUS BEIIECTB, IS
00BSICHEHUS OTAENBHBIX ()aKTOB U
sapiieHnii. OOBACHITE OOIIIE
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
HEMETAJIJIOB M IX COSAMHEHUH C YIETOM
CTPOEHHUSI KX aTOMOB U MOJIOKEHHS B
[Tepronnueckoit cucteMe XMMUYECKUX




yriaeponaa u kpeMHusi). OKcusl
HeMmeTaiioB. Kucnopoacoaepxaiuue
KHUCJIOTBI. BotopoaHble coequHenns
HEMETAJIJIOB. DKCIIEPUMEHTAIbHbIE
METO/bl U3yUYEHUS BEIIECTB U UX
IIpeBpallcHuil: ® JleMOHCTpalnu:

— 00pa3Ilbl HEMETAJJIOB;

— B3aUMOJICHICTBHE MEIU C a30THOU
KHUCJIOTOM pa3IMYHON KOHLUEHTPAUK.
e JlaGopaTopHBIE OIBITHI:

— KaQUeCTBEHHbBIC PEAKLIM1 HA aHUOHBI
Y KaTHOH aMMOHHUS.

e [IpakTrueckue pabotsr: Ne 3.
Pemenue skcnepuMeHTaNIbHBIX 33724
o teme «Hemeramso».

e PacuérHble 3a1aun:

— pacueTsl MacChl BEIECTBA WU
o0bema razoB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WUIIH
00BEMY OJIHOTO U3 YYaCTBYIOIIUX B
peaKLuu BEIIECTB; PacueThl MacChI
(o6bema, KoMUYecTBa BEIIECTBA)
IIPOJYKTOB PEAKLUH, €CIIU OJJHO U3
BEIIECTB UMEET MPUMECH

2.3

CBs3b HCOPTaHNYCCKUX
U OPraHUuYCCKHX
BCIICCTB

Heoprannueckue u opranndeckue
kucinotel. Heoprannueckue u
OpraHUYeCKHUE OCHOBAHUS.
AMpoTepHbIe HeopraHU4ecKHue 1
OpraHUYECKUE COCAVHEHUS.
['eHeTnyeckas CBsI3b HEOPraHUYECKUX
U OpPraHUYECKUX BELIECTB

anemenToB JI. 1. Menpaeneena.
XapakTepu3oBaTh (ONUCHIBATh) 001IME
XUMHUYECKHE CBOMCTBA HEMETAILJIOB, UX
BOXKHEUIIMX COCAUHEHHM, IOATBEPKAAS
3TO ONKUCAHUE IPUMEPAMU YPAaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX
peakuuii. XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COEIMHEHUHN Ha KUBbIE
OpraHU3MBbl; OIMCHIBATh IPUMEHEHHUE B
Pa3IMYHBIX 001ACTAX MPAKTUIECKON
JesATeIbHOCTH uenoBeka. [loaTBepxaarh
CYLIECTBOBaHHE F€HETUUYECKOM CBSI3U
MEXAy HEOPraHUYECKUMH BEIIECTBAMU C
IIOMOILBIO YPAaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX
peakuuil. PackpeiBaTh CyIIHOCTh
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHBIX
peaKuuii MOCPEICTBOM COCTaBIICHUS
AJEKTPOHHOTO ajlaHCca 3TUX PEeaKIUM.
[IpoBoauTh peakunu, NOATBEPKAAOIINE
XapaKTepHbIE CBOICTBA U3y4aeMbIX
BELIECTB, PACIIO3HABATH OIBITHBIM
MyTEM aHUOHBI, IPUCYTCTBYIOIIHE B
BOAHBIX pacTBopax. Mcnonp3oBarh
€CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — IPOBE/ICHUE, HAOII0ACHUE U
OINMCaHNE XUMUYECKOTO dKCIIEpUMEHTA
(leMOHCTpaIMOHHBIE U Ta0OpaTOpHbIE
OTIBITHI, PAKTHIECKUE PAOOTHI).
[IpencraBasaTh pe3ynbTaTbl XUMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3anucu
YPaBHEHU COOTBETCTBYIOLIUX PEAKLIUI
U JIeNaTh BBIBOJIBI HA X OCHOBE.
CrnenoBaTh IpaBUIaM MOJIb30BAaHUS




XMUMHUYECKOH MOCYA0H U 1a00paTOPHBIM
obopynoBanuem. [IpoBouTh
BBIUUCIICHHS 110 YPABHEHUSIM
XUMHUYECKHUX peakuuil. CaMoCTOATENbHO
IUTAHUPOBATh U OCYILECTBIATH CBOKO
[I03HABATENIbHYIO JAESTEIbHOCTD;
IIPUHAMATh aKTUBHOE Y4acTHE B
TpyNIOBOH y4eOHOW AEATEIbHOCTH
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Pasznea 3. Xumus u :KU3HL
3.1 XuMus ¥ )KU3Hb 4 Ponb xuMnu B o0ecrieueHnu PackpbIBaTh poJib XMMHH B PEIICHUN

9KOJIOTUYECKOMN, IHEPTreTUIECKON 1
MUIIEBON OE30IIaCHOCTH, PA3BUTHH
MenuuuHbl. [loHsTHE O HAYYHBIX
METOJ1aX ITO3HAHMS BEIIECTB U
XUMHUYECKHX peakuuid. [IpencraBienns
00 00IUX HAYYHBIX MPUHIUIIAX
MIPOMBIIIIJICHHOTO TIOJTYUEeHUSI
BaKHEHIIINX BEIIECTB (Ha MpUMepax
MPOU3BOJCTBA AMMHUAKA, CEPHOI
KHCIIOTHI, MeTaHoIa). UenoBeK B MUpE
BEIIECTB, MAaTEPUATIOB M XUMHYECKUX
peakLuii: XUMHS U 3J0pPOBbE
YeJI0BEeKa; MPaBHIIa HCIOJIb30BAHUS
JIEKapCTBEHHBIX MPENapaToB; MpaBuiia
0€30IaCHOTO HCIIOIL30BaHUA
MpemnapaToB OBITOBOM XUMUU B
HOBCEIHEBHON XU3HU. briTOBas
XUMHUYECKas FPAMOTHOCTh

JHEPTeTHYECKHUX, CHIPHEBBIX H
9KOJIOTHYECKUX MPOOIIEM UeI0BEUYECTBA,
OIMCHIBATH OCHOBHBIC HAIPABIICHUS
pa3BUTHS XUMHUYECKON HAYKU U
TexHoJjoruu. [IpuMeHsTh mpaBuiIa
0e30MacHOT0 O0paIEeHHS C BELIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCETHEBHON
YKU3HU, TIPaBUJIa TIOBEJCHUS B IIENIAX
cOepeXeHUsI 310pOBbsI U OKpYKaroIen
PUPOJIHOM Cpeibl; TOHUMATh BPe.l
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpTaHU3MBI OTPE/ICIIEHHBIX BEIIECTB
cMmbica nokazarens [IJIK, moscHsaTh Ha
MpUMepax CrocoObl YMEHBIIICHUS U
MPEIOTBPAIICHUS UX BPEITHOTO
BO3JICHCTBUS. AHATU3UPOBATD U
KPUTHUYECKH OICHUBATh HH(POPMAITHIO,
CBSI3aHHYIO C XUMUYECKUMHU TPOIIECCaMU
Y UX BIIUSTHUEM Ha COCTOSIHHC
OKpy»Katolen cpeasl. Mcnonb3oBath
MOJIy4E€HHbIE 3HAHUSI U MIPEJICTABICHUS O
cdepax AeITeTbHOCTH, CBI3aHHBIX C
HAYKOW M COBPEMEHHBIMH




TEXHOJIOTUSIMH, KaK OCHOBY JIJIs
OpHEHTAIH B BEIOOpE cBOEH Oymymieit
PO EeCCUOHATIBHOMN I TETLHOCTH.
[IpunumaTth yuactue B 00CYXKJICHUH
po0JIeM XUMUYECKON M AKOJIOTUIECKOM
HaNpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3UIIHIO 1O TIpobIeMe U
npeiaratb BO3MOKHBIE ITyTH €€
penieHus

Wroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1IJI1 YYEHUKA
1. O.C.Tabpuensn, 1. I'. Octpoymos, C. A. Cnaakos. Xumus. 10 kmacc.
2. 0. C.T'abpuensn, 1. I'. Octpoymos, C. A. CnankoB. Xumus. 11 kiacc. YueOHHK.

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C.T'abpuenss u ap. Xumus. 10 kinacc. MeTonuueckoe mocooue.

2. 0. C.Tabpuensn, C. A. CnankoB. Xumus. 10 knacc. Pabouas retpasp.

3. O. C. I'abpuensn, U. B. Tpurybuak. Xumus. COOpHUK 3amad U ynpaxHeHuid. 10
KJ1acc.

4. O.C.T'abpuensu u ap. Xumus. 11 knacc. Meroaudeckoe rmocooue.

5. 0. C.T'abpuensn, C. A. CnagkoB. Xumus. 11 knacc. Pabouast TeTpass.

6. O. C. I'abpuensn, M. B. Tpurybuak. Xumusa. COOpHUK 3amad v ympakHeHui. 11

KJ1acc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. http://www.alhimik.ru. Ha caiite npencraBnens! cieayromue pyopuku: « XHMHYECKHe
HOBOCTHY, «AOUTYypueHTy», «Kadenpa»

2. http://www.hij.ru/. Kypuan «XumMus 1 5KU3Hb»

3. http://chemistry-chemists.com/index.html. DiaekTpoHHBII KypHaT «XUMHKH U XUMHsI». B
)KypHAJIe MPEJICTABICHO MHOXKECTBO OIBITOB [0 XMMHUH, COACPIKUTCS MHOTO 3aHMMATEIIbHOM
MH(OpPMAIHH, TO3BOJISIONICH YBII€Yh YYCHUKOB SKCIIEPUMEHTAIBHON YaCThIO MIPEAMETA.

4. http://c-books.narod.ru. JTuteparypa mo XuMum.

5. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuil mkoabHBIN MOpTAN CO
CCBUTKaMH Ha 00pa30oBaTeIbHbIC CAUTHI 10 XUMHUHU.
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