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MHNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XMMHUM Ha YpPOBHE CpEOHEro oOIero ooOpazoBaHus pa3padboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoii
Oenepanum», TpeOOBaHMN K pe3ylIbTaraM OCBOCHUSA (efepanbHONW 00pa3oBaTEILHOM
nporpaMmsl cpeanero obmero oopazoBanus (POII COO), npencraBneHHbix B PenepalibHOM
rocyfgapctBeHHOM oOpazoBarenbHoM crangapre COO, c¢ yu€rom Konuenuuu mnpernogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickorr deneparnmm,
peann3yIX 0OCHOBHBIE 00pa30BaTEIbHBIE TIPOTPaMMBI, ¥ OCHOBHBIX MMOJIOKeHHH «CTpaTternn
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY Moaxo/J0B K pa3pabOTKe MpOrpaMMbl IO XUMHUHU, K OIpEAeiIeHHI0 oOIei
CTpaTeru 0OyUYeHWMsI, BOCIIUTAHUS W Pa3BUTHS 0OYJArOIIUXCSl CPEACTBAMHU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJIOMKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxaHHs, pe3yabTaToB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

XuMmudeckoe o0pa3oBaHHE, IMIOJYy4aeMO€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeIbHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4acTbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAOIIMM ATAllOM pPEATHU3ALUU HAa COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB NPHUPOJbl, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
YeJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xumudeckoe oOpazoBaHue 00YJarOLIUXCS HA YPOBHE CPEIHETO
oOmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro npeamera «XUMHA», COIEpkKAHUE U MOCTPOECHUE
KOTOPOI'O OIpeJeseHbl B IMpOrpaMMe IO XUMUHM C Y4€TOM CHEUU(PUKM HAyKd XUMHUH, €&
3HA4YeHHUs B MO3HAHUM MPHUPOJIbI U B MaTEpPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOIIHX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEeIHEro oO0Iero
oOpasoBanus B Poccuiickoit ®enepanuu.

XUMUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POJib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKIJaJ B
(dbopMupoBaHHE PALIMIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JJaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpE KaK O €AWHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOT'O COCTaBa OKPY)KAIOLIET0 MHUpPa, OCO3HAHMS B3aMMOCBS3H

MCKIAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JIaCTSIMU IMPUMCHCHMUI.



TecHo B3auMMOJEHCTBYS C JPYTMMH €CTECTBECHHBIMM HAyKaMHM, XHMHsS CTaja
HEOTHEMJIEMOH YaCThI0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyna M
KU3HU Kaxkaoro ujeHa oOmiectBa. COBpeMEHHas XMMHS KaK HayKa CO3HMJarelbHas, Kak HayKa
BBICOKMX TEXHOJIOTHH HAaIlpaBlieHa Ha PEUICHHE TMTOOANBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHUS
YeIIOBEYCCTBA — CHIPHEBOM, HJHEPreTHUYECKOM, IHINEBOHN, 3KOJOTHYECKOW O€30macHOCTH U
OXpaHbl 3J0POBBSL.

B cootBercTBUM € 00IIMMHU LENSIMM W NPUHLUUIAMH CPEIHEro oOuiero odpa3oBaHus
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb H3YUEHHUSI) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLIUYMA,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocrapnsiromiiMu  ipeamMeTa «XUMHsD SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMusi» U «O011as 1 HeopraHudeckasi XMMHsI», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOI HayKHU: CHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIIOUEHUEM
3HaHUW U3 OOIIeH XMMHMM) U OpraHndeckod Xxumuu. QopMUpOBaHUE TAHHOW CHCTEMBl 3HAHUI
IpU HU3Yy4EHUHU MpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHMsSI BCEr0 MHOTooOpasus
BEIIECTB HA OCHOBE OOLIMX NOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepkanus KypcoB — «Opranndeckas xuMus» u «O011as 1 HeopraHuyeckast
XUMUs» ¢(hOPMHUPOBAHA B MPOrpaMMe M0 XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K W3YYEHUIO
yuyebHOro marepuana M oOycJOBJIEHAa HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUHA Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHUHU BeUIECTBa
paccMaTpuBarOTCA HAa ypOBHE KJIACCHUYECKON TEOPUHM CTPOCHUS OPraHMYECKHUX COCIUHEHHH, a
TaK)K€ Ha ypOBHE CTCPEOXUMUYECKUX M IJICKTPOHHBIX IIPEICTaBICHUM O CTPOCHHUU BEILIECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCS B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IEpBOHAYAJIbHBIE
IIPEJCTABICHUS O XUMUYECKOH CBA3M, KIacCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN pEaKL1u.

ITon HOBBIM yIJIOM 3peHHs B HpeaMeTe «XuMHs» 0a30BOTO YPOBHS pacCcMaTpUBAETCs
U3yYEHHBIH Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMs TEOPETHUECKHH Marepuan u
(aKTOJIOTMUECKUE CBEJICHUS O BEIeCTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XMMHUs» OOy4aroIUMCs MPEeIOCTaBISIETC BOZMOKHOCTh OCO3HATh

S3HAYCHUC TMCPpHUOAUYCCKOIO0 3aKOHa C O6H.[GT€OpeTI/I‘-IeCKI/IX n MCTOAOJOTMYCCKUX HOSHHHﬁ,



riy0ke TMOHATh HCTOPUYECKOE M3MEHeHHe (DYHKIMH STOro 3aKkoHa — OT 00oOmiaromen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUK O BaXXKHEHIIMX BELIECTBAX, UX COCTABE, CTPOECHUH, CBOWCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercas B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJBTYpPOJIOTHYECKUH ¥ TPHUKIAIHONW Xapakrep. OTH 3HAHUSA CIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ pOJb B II03HABATEILHOW U
MPaKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHHUS K IpOIEcCy
TBOPYECTBA B O0OJACTH TEOPHH M MPAKTHYECKUX MPHIOKECHUH XUMUU, IMOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHCSI B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICTHBATh HHMOOPMAIMIO U MPUMEHSATh €€ JUIS TOTIOJHEHUs 3HAHUH, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATeNbCKUX 337ad. B 1enom conepikanue
yaeOHOro npenMera « XMMUsS» JAHHOTO YPOBHS U3Yy4EHHUS] OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
oOyyaronxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMAaHUS (PUIOCO(PCKUX HIeH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPTaHWUYECKOTO M OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, [IO3HABAEMOCTb IIPUPOIHBIX SBJICHUM MyTEM 3KCIIEpUMEHTA
U pelIeHHs] TMPOTHUBOPEUYHI MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU MPEANOChUIKAMHU,
OCO3HAHUE POJIM XMUMHH B PEIICHUH SKOJOTHYECKUX MPoOJeM, a TakkKe IpodieM cOepekeHHs
SHEPreTHUECKUX PECYpPCOB, ChIPhs, CO3JaHHS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemenust 3amad BOCIUTAHUS, Pa3BUTHUA W COLMAIM3ALUU O0YyJaroIIUXCS
MPUHATBHIE MPOTPAMMOM MO XUMHUHU MOJXOAbI K OINPEACTICHUIO COJEp>KaHUS M TMOCTPOCHUS
npeaMeTra mpeaycMaTpuBaloT (OPMHPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JIEHCTBUHN, MMEIOIINX
0a30Bo€ 3HaUEHHUE I PA3IUYHbIX BUJIOB JACSITEILHOCTH: pelIeHUs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wHGOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OIbITa MPAKTHYSCKOH |
HCCIIEeIOBATENIbCKON A TeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke npenojiaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO 0O0IIero oOopa3oBaHus, TakK
U Ha YypOBHE cpeaHero oOmero o0pa3oBaHus, MpPU ONPEACTICHUH COJEP>KaTeIbHON
XapaKTePUCTUKHU MeNiell M3y4YeHUs IMpelMeTa HalpaBiICHHEM I[EPBOCTEIEHHOW 3HAYMMOCTU
TPaAMLIMOHHO TpHu3HAETcss (OPMUPOBAHME OCHOB XUMHUYECKOW Haykd Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IMPAKTUYECKON MAEATENIbHOCTH 4YeJOBeKa M KaK OJHOTo W3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOW TOYKM 3pEHUs TaKOW TMOAXOd K
OTIpeJIeNICHUIO 1eJIel N3YUeHUs IIpeIMeTa SBJISETCS BIIOJTHE OMPABAaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUsS TJIaBHBIMH IESIMU U3yYEHUS MpeaMera «XUMHsD Ha

6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:
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. (hopMHpOBaHHE CHUCTEMBI XMMHYECKHX 3HAHWN KaK BAXKHEUIICH COCTABIISIFOIICH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPA, B OCHOBE KOTOPOWM JIekKAT KIIIOYECBBIC IOHSTHS,
(dyHIaMeHTaJIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE M MOHUMAHHE
CYIITHOCTH JIOCTYITHBIX 000OIICHHI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS;

o (dbopMupoBaHWE W PA3BUTUE NPEICTABICHUA O HAYYHBIX METOJAaX IO3HAHUS
BEIIECTB M XUMHUYCCKUX PEAKIHA, HEOOXOAUMBIX I IPHOOPETCHUS YMEHHI OPUCHTUPOBATHCS
B MHUpPE BEIICCTB M XHUMHYCCKUX SIBIICHUH, UMEIOIINX MECTO B TPHUPOJIE, B MPAKTHUECKON W
TOBCEIHEBHOM KU3HH,

. pa3BUTHE YMEHHH M CIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
O0OBSICHEHUEM XUMHUYECKOTO DKCIEPUMEHTA, COOIOIEHUEM TpaBUil 0€30MacCHOTO OOpalieHus ¢
BEIIECTBAMH.

Hapsimy ¢ atuM, coneprkaTellbHas XapaKTepUCTHKA TIeNIel U 3a7ad U3y4eHHs MpeMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHUHU C HOBBIMH ITPUOPHUTETAMHU
B cHcTeMe cpemHero ooOmero obOpazoBaHusi. CeromHs B TpENOJaBaHUM XUMHH B OOJbIIeH
CTETNEHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydeHHs,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHUKAa 00I1€00pa3oBaTeNbHON  OpraHU3aluy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMH aKTUBHOTO TOJYYECHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON KU3HU JJIS pPelIeHus
MPAKTUYECKUX 3aa4.

B cBa3u ¢ aTMM mnpu H3ydeHMHM mpeaMeTa «XHUMHUS» JOMHHHUPYIOIEE 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus OOyYaloIIMXCS K  YCIOBHSM JWHAMHUYHO  pa3BHUBAIOIIETOCS  MUpA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa30oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPaMOTHBIX pPEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBanre y oOOydarOUIUXCsS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JIs Pa3]IMYHbIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOUCKa, aHanmM3a W o00paboTku uHGOpMAIMU, HEOOXOTUMBIX Ui TPUOOpPETEHHUS ONbITa
JEeSITEeNFHOCTH, KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMHUH, a TAKKe IS OLIEHKH C
MO3UIUH IKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN

O6yanOH_II/IXC$IZ CIIOCOOHOCTH CaMOCTOSITENIHHO an06peTaTL HOBBIC 3HaHHA II0 XHMHHU B
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COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCIIOIBb30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TMIOMCKA M aHAIN3a y4eOHOM M HayYHO-TIOMYJISIpHON MH(pOpMAIIMM XUMHYECKOTO
COJICpKAHUS;

dbopmMupoBaHHe M pa3BUTHE Yy OOy4alOMMXCS AacCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHUS,,  HAOMIOAATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOO0XOAMMBI, B YaCTHOCTH, NP TJITAHUPOBAHUH U MTPOBEACHUU XUMHUECKOTO SKCIICPUMEHTA;

BOCIIMTaHUE Yy oOy4aromuxcs YOeXIEHHOCTH B TYMaHHCTHYECKOH HAampaBICHHOCTH
XUMHHM, €€ BaXHOM PpOJM B  pElIEHUH IJI00aIbHBIX OpoOJIeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNS, TOMIOJHEHHUST JHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHUS K TMPHPOJIE U CBOEMY
3JI0OPOBBIO, @ TAK)KE MPUOOPETEHHS OMBITA MCIIOJL30BAHMS MOJTYYCHHBIX 3HAHUHA JUIS TTPUHSATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydyebHOM mmane cpemHero o0mero o0pazoBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9rcno 4acoB, OTBENEHHBIX IS U3YUCHUS XHUMHH, Ha 0a30BOM YpOBHE CpPEIHETO
obmero odpazoBaHusi, cocraBisger 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11

knacce — 34 vaca (1 gac B Hezemio).



COILEP KAHUE OBYUYEHHUA 10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI OPraHUYeCKOH XUMHUHU

[Ipeamer opranuyueckoil XUMUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€ OcCHOBHBIC TMOJIOKECHUSA. CTPYKTypHBIE (OPMYIBI OPraHUYECKUX BEMIECTB. | omojorus,
n3oMepusi. XUMHYECKasi CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kjaccUpUKAIMM  OPraHUYECKMX  BemiecTB.  HomeHkmaTtypa
OPraHWYECKUX COEAMHEHUW (cUcTeMaTH4ecKas)) U TpUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCNepUMEHTATBHBIE METOIbI U3yUEHUSI BEIIECTB M MX MPEBpAIEHUI: 03HAKOMIICHUE C
o0pasramMu OpraHMYecKuX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJEHWE W ONMHCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB NMPY HArpeBaHUM (IUIaBJIeHHEe, OOYTIIMBAHKUE U TOPECHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHN psa. MeraH M 3TaH — MpocCTeime
MPE/ICTAaBUTENIN aJIKaHOB: (pU3nueckue M XUMHUYECKHE CBOMCTBA (peakluMu 3aMelleHUs U
TOpEeHUs ), HaX0XkK/IeHUE B IPUPO/IE, MTOTyYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHI PsAL. DTUIIEH U MPONUIICH — MPOCTEHIIINE
MPE/ICTAaBUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, TUIPATALIUN, OKHCIECHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHYECKUE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKMH psia. ALETUieH —
MPOCTEHIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3NUYECKHE U XUMHUECKHUE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAILIMH, TOPEHHUS ), IOTyISHHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, crpoeHue, (pu3nUeckue M XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHE WU TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuyeckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHUpo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTuMueckass CBA3b MEXAY  YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM KJlaccam.

[IpupoaHbie UICTOYHUKH YTIAeBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HEPTSIHBIEC Ta3bl.

Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTkM He(TH: TEeperoHkKa, KpEeKUHT



(TepMHUYECKH, KaTaTUTHYECKHi), mupoam3. [TpoaykTsl mepepaboTku HeTH, UX TPUMEHEHHE B

IIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yroiib ¥ pOAyKTHI €ro nNepepadboTKH.
OKCIepUMEHTAJIBHBIE METO/bl U3YUEHHUS! BEUIECTB U UX MPEBPAIICHUN: 0O3HAKOMIIEHHUE C

o0pa3maMu mIacTMacc, KaydyKoB U pe3uHbl, Kojulekiuuu «Hedte» n «YTomp», MoaennpoBanue

MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, IMPOBEICHUE MNPAKTUYCCKON pPabOTHI:

MIOJIy4YEHUE 3TUJIEHA U U3YyUEHHE €r0 CBOMCTB.

Pacuérnble 3amaum.

Borunicnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa peakUuu IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs!

[IpenenbHble ONHOATOMHBIE CHHUPTHL. MeETaHON M 3TaHOJI: CTPOEHHUE, (PU3NUECKUEe U
XMMHUYECKHUE CBOWMCTBA (pEakUUu C aKTUBHBIMU MeETaJlJlaMH, T'aJJOT€HOBOJOpOJIaMH, TOpEeHHE),
npuMeHeHune. Bogopoaneie cBA3M MEXIy MOJIeKyJIaMHu cnupToB. JlelicTBHe MeTaHOJIa ¥ ATaHOJIa
Ha OpraHHU3M 4YeJIOBeKa.

MHoroaToMHbl€ CHHUPTHL. OTHIEHIVIMKONb W TJIHMLEPUH: CTpoeHHe, (U3UYECKUEe U
XMMHYECKHE CBOMCTBA (B3aUMOACHUCTBHE CO MIETOYHBIMU METAJJIaMH, KAUeCTBEHHAs Peakius Ha
MHOTOATOMHBIE CIUpThI). JleiicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHME THIepuHa H
STUJICHTJIUKOJIS.

@DeHo: CTpOeHUE MOJIEKYNbI, (U3NYecKHue M XHMUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue ¢geHoua.

Anbrerunpl U KemoHvl. DopManbAeruj, aleTalbleruja: CTpoeHue, (usnueckue Hu
XMMHYECKHE CBOWCTBA (peakiMy OKHCIEHUS U BOCCTAaHOBJIEHHS, KaueCTBEHHBbIC pEaKlUu),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbiHAs U YKCYCHAsi KUCIOTHI:
CTpoeHue, PU3nYecKre 1 XUMUIECKHe CBOMCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanum), MoyiyueHHe MU npuMmeHeHue. (CreapuHOBas W OJIEMHOBas KHUCIOTHI Kak
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KUCIOT. MbllIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIEE IEHCTBUE.

CrnosxHble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. bruosornueckas poiib KUpPOB.

VYrneBospl: cocTaB, KIacCH(pHUKAIUS YTIeBOA0B (MOHO-, TU- U MoJKcaxapuabl). [ moko3a
— MPOCTEUIINHA MOHOCaXapui: OCOOCHHOCTU CTPOEHUS MOJIEKYJbI, (pU3nuecKkre U XUMUYECKHe

CBOMCTBaA (B3aHMOHCﬁCTBHC C TUAPOKCUIOM MC,Z[I/I(“), OKHCJICHUC aMMHUAYHBIM PACTBOPOM
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okcuna cepebpa(l), BoccTaHoBIEeHUE, OpOKEHHWE TIIIOKO3bI), HAXO0XJACHHE B TPHUPOJIE,
npuMeHeHnue, ouosiornueckas poib. orocunres. Dpykro3a Kak U30MEP IITHOKO3bI.

Kpaxman u neminono3a Kak IpupoaHble mnojmMepbl. CTpoeHHe Kpaxmalia U LEJUII0JI03BI.
duznyeckue U XMMUYECKHUE CBOMCTBA KpaxMasa (THApOoJIn3, KaueCTBEHHAs peaKkius ¢ HOJI0M).

OKClepUMEHTAJIbHBIE METOJIbl W3YyY€HUsS BEIECTB M UX IMPEBpAIlCHUN: NpPOBEACHHUE,
HaOJrOIeHNEe W ONHMCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KayeCTBEHHBIC
peakuuu OJHOATOMHBIX CIHMPTOB (OKuciaeHHE 3TaHoja okcujaoMm menu(ll)), mMHOroaromMHbIx
CUpTOB (B3auMojelcTBUE TIunlepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerunoB (oxucieHue
aMMMa4dHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3aumopeiicTBue
Kpaxmaja C HOJIOM), MPOBEJACHUE MPAKTHUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnble 3amaum.

Borunicnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTcozepKale OpraHn4eckie CoeaMHEHHUS.

AMUHOKHUCIOTBI Kak aM@OTepHble oOpraHuueckue coequHeHus. @Dusnyeckue u
XMMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mMpuMepe TIiMLKHA). buonornueckoe 3HaueHue
aMuHOKHCIOT. [lenTumpl.

benku kak mpupojaHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuyHas, BTopuyHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: TUIPOJIN3, ACHATypaius,
KaueCTBEHHbIE PEAKIIMH HA OCIKU.

DKClepUMEHTAIbHBIE METOJbl M3y4eHHUS! BEIIECTB U UX IMpPEeBpalleHHil: HaOmoaeHue u
ONHCAaHHE JEMOHCTPAlMOHHBIX ONBITOB: JEHATypauus OEJKOB IMpU HArpeBaHUH, LBETHBIC
peakiuu OEIKOB.

BrbicokomoJieKkyJIsipHbIe COeTMHEHH s

OcCHOBHbBIEC TOHATUS XUMHUHU BBICOKOMOJIEKYISPHBIX COCAMHEHHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3AIH, CPeaHsAs MoJeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U IOJIMKOHICHCALIMSL.

OKCIIEpUMEHTAJIBHBIE METOABI U3YUEHHUS! BEUIECTB U UX MPEBPAIECHUN: 0O3HAKOMIICHHE C
o0Opa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me)KHpe,HMCTHLIC CBA3HU.



Peanuszanus MeXnpeaMeTHbIX CBA3EH MpU U3ydeHUM opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHATHUM, SBISIOLIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: SBJICHHE, HAaydyHbId (akT, THIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIaCCUPHUKAIMS, MEPUOAUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
SKCIEPUMEHT, MOIETTUPOBAHUE.

®usuka: MaTepus, DSHEPIus, Macca, aToM, O3JEKTPOH, MOJIEKYNa, 3HEPreTUYECKUM
YPOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEJIMYUHBI U
€IMHULIBI X U3MEPEHMUSL.

buonorus: knerka, opranusm, 6mocdepa, oOMEH BeleCTB B opraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: mUILEBbIE TMPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHMS, MOIOIIKE
CpEICTBa, JEKapCTBEHHbIE M KOCMETHMYECKHE IMpenaparbl, MaTepuaibl W3 HCKYCCTBEHHBIX H

CHUHTCTHUYCCKHUX BOJIOKOH.

11 KIIACC OBULIASI U HEOPTAHUYECKAS XUMUS
Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUYECKUN dJIeMeHT. AToMm. Sapo artoma, H30TOMBlL. JEKTPOHHAas 000JI0YKa.
DHepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d- amemenTs. OcoGeHHOCTH
pacrpeiesieHust JICKTPOHOB M0 OPOMTAISIM B aroMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTypalusi aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuomuueckas cucTeMa XUMUYECKUX snemeHtoB J[. .
MenneneeBa. CBs3p NEPHOIUYECKOTO 3akoHa M IlepumoaMueckod CHCTEMBl XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpeMEHHOM TE€OpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaMm U neprojaM. 3Hau€HHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBsA3b. BHIbI XMMUYECKOH CBsI3M (KOBAJICHTHAS
HEMoJIApHas U TOJSpHAas, MOHHAsA, MeTajuinyeckas). MexaHu3mbl 0Opa30BaHUS KOBAJIEHTHOM
XMUMHYECKON CBs3U (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTS.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHCIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA

KPUCTAJUIMYECKOMN PEIIETKHU.
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[TonaTHe 0 gucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOUHBIE pacTBOPBL. MaccoBas 10J1s
BEILIECTBA B PacTBOpE.

Knaccudpukanuss Heopranumyeckux coeavHeHHid. HoMeHKmaTtypa HEOpraHHYECKHX
BellecTB. ['eHeTndecKkas CBs3b HEOPraHWYECKHX BEIECTB, INMPUHAMICKANUX K PA3TUYHBIM
KJIacCaM.

Xumunueckas peakuus. Knmaccudukanus XMMHUYECKUX pPEAKIMI B HEOPraHUYECKON U
OpraHMYeCKON XMMHUU. 3aKOH COXPaHEHMsI MACChl BELLECTB, 3aKOH COXPAHEHMsI U IIPEBPALECHUS
SHEPrUU IPU XUMHUUYECKUX PEaKIUAX.

CkopocTh peakiiuy, €€ 3aBUCHUMOCTh OT Pa3IUYHbIX (paxTopoB. OOpaTHUMblEe peakiuu.
Xumuueckoe paBHoBecue. (DAKTOpBI, BIMAIOIME HA COCTOSIHUE XHMHYECKOTO DPAaBHOBECHSI.
[Tpunnun Jle Hlatense.

OnexTponauTHueckas nuccouuanusa. CuipHble U cialble 37eKTposinThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAas, IIEJTOYHAs.

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH.

OKCIEPUMEHTAIBHBIE METOJBI U3YYEHHMs BEIIECTB M UX IPEBPAILCHHUN: AEMOHCTPALUS
tabmun «llepromnueckas cucrtema xumudeckux siaeMeHToB J[. VM. MenpaeneeBa», uM3ydeHHe
MoJienell KpPUCTANIMYECKUX pEIIETOK, HAOMIOACHWE U OINUCaHME JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJA B IMPHUCYTCTBUHM KaTalu3aTopa,
OTpEJCIICHUE CPEeAbl PACTBOPOB BEIIECTB C NOMOIIBI YHMBEPCAIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), IMPOBEAECHUE MPAKTHUECKOW padoThl «BinsHue pasziauuHbIX (DaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUN.

Pacuérnble 3anaun.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKUX PEAKLUH, B TOM YHUCIE TEPMOXUMHYECKUE
pacu€Tel, pacU€Thl C UCIIOJIb30BAHUEM IOHATHUS «MACCOBAast 10JI BELECTBAY.

Heoprannuyeckasi xumms

Hewmeramnel. Ilonoxenune HemeramnoB B Ilepuonmdeckold cuCTEME XUMHYECKHX
anementoB JI. M. MenzaeneeBa u 0COOEHHOCTH cTpoeHHMs aTtoMoB. (dDusnuyeckue CBOICTBa
HEMETaJIOB. AJIJIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepsl, pocdopa u yriepoa).

XUMHUECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (rajlor€HOB, cepbl, a30Ta, ¢ocdopa,
yriiepoJa U KpeMHHUs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOJICOAEPKAIINX KUCIOT, BOJOPOAHBIX
COEIMHEHUH).

IIpumeHeHNne BaKHENIINX HEMETAIUIOB U UX COCIUHEHHM.

Meramisl. [lonoxxenue meraiios B [lepuoanueckoil cuCTeMe XUMUYECKUX DIIEMEHTOB /JI.

N. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI AIEKTPOHHBIX 000JI0UueK aToMOB MeTayioB. OOmiue
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¢usnveckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUH DA HaANpsHKEHUH
METaJJIOB.

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpWM, Kaiuil, KaJbLIMi, MarHum,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O6m1re cnocoObl mosrydeHust MeTayuioB. [IpaMeHeHe MeTaIoB B OBITY U TEXHHKE.

DKCHepUMEHTAIbHBIE METOJbl HM3YUYEHMsI BEIIECTB M WX MpEBpaAIICHUN: H3ydeHUE
KoJuleKuun «MeTayuibl M CIUIaBbl», OOpa3IOB HEMETAJJIOB, PEIICHHE AKCIIEPUMEHTAIbHBIX
3a1a4, HaOMIOACHUE W  ONWCAHHUE JICMOHCTPAIIMOHHBIX W  JIAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUIAPOKCHIA ATIOMUHHS C PACTBOPAMH KHUCJIOT M IIEJIo4Yed, KauyeCTBEHHBIE
peaKkiry Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuéter Maccel BemecTBa WM 00bEMa Ta30B MO0 M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYaCTBYIONIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO M3 BEIECTB UMEET MPUMECH.

XuUMUA U KU3Hb

Ponp xumum B oOecreYeHHWH DKOJIOTHYECKOH, DSHEPreTHUYEeCKOM U  THIIEBOMN
0€30MacHOCTH, DPAa3BUTHUM MeAULIMHBI. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS BEIECTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIIJIEHHOTO MOJYYCHHUS
BKHEMILNX BEUIECTB.

UYenoBek B MHUpE BELIECTB M MaTEPUAIOB: BAXKHEWIIUE CTPOUTENIbHBIE MAaTEpUalbl,
KOHCTPYKLIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl Ul SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHbIEC yI0OpEHUSI.

XUMHS U 370pOBbE YEJIOBEKA: MPAaBWJIA HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENAPATOB,
npaBuiia 6€30MacHOTO UCIIOIB30BAHUS MPENapaToB ObITOBOM XUMHH B TOBCEIHEBHOM JKHU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanu3anus MexnpeaMeTHBIX CBSI3€H MPU M3yd4eHUU OO0IIel U HEOPraHMYeCKOH XUMHH B
11 xmacce ocyliecTBIsSETCS Yepe3 MUCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK ¥ TOHSTHH, SBJISIOIIUXCS CUCTEMHBIMU Ui OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TMOHATHSA: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHs,
aHalu3,  CHHTe3,  KilacCUpHKalus,  MNEepHOAMYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,

MOJCIUPOBAHUC, UBMCPCHUC, SIBJICHUC.
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®dusnka: mMaTepus, SHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoOe
COCTOAHUE BCUICCTBA, (1)I/I3I/I‘-IGCKI/IG BCJIMYMHBI U CAUHUIBI KX U3MCPCHUA, CKOPOCTh.

buonorus: knerka, opraHuszM, 3KOCHUCTeMa, Ouocdepa, MakKpo- W MHUKPOIIEMEHTHI,
BUTaMUHBI, oOmeH BCIICCTB B OpraHu3Mce.

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPOJIBI, TTOJIC3HBIE HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

Texnoinorus: XUMHUYECCKast MMPOMBIIIJICHHOCTD, MCTAaJLTyprus, IMPOU3BOACTBO
CTPOUTECIIBHBIX MaTcpuaios, CETbCKOXO03SIMCTBEHHOE MMpON3BOJACTBO, IIUIIeBas
MMPOMBIINIJICHHOCTD, Q)apMaHCBTI/I‘IeCKaH IMPOMBIIIIJICHHOCTb, TPOU3BOJACTBO KOCMCTHYCCKHUX

npemnaparoB, MPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA HNPOMBINIIICHHOCTD,

HaAHOTCXHOJIOTHH.
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[NTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA ITPOI'PAMMEI 110 XMW HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOyJarOIIHMMUCS
MporpaMM CpeAHero oOmiero oopazoBaHus (JIMYHOCTHBIM, METANPEJAMETHBIM U TPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MporpaMM CpeHETo 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B CcOOTBETCTBUU C CHCTEMHO-IEATEILHOCTHBIM TOAXOJAOM B CTPYKTypE JIUYHOCTHBIX
pe3yibTaTOB OCBOCHMSI mpenMera «XHMHs» Ha YpPOBHE CpelHero ooOmero oOpa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCHUMCKON TPakTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAaMOOIIPEJIEIICHHUIO;

HaJU4Yre MOTUBAIIUU K 0OYICHHIO;

L[eJICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIIOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIUXCSI PYKOBOJICTBOBATHCSI B CBOEH JIEATEIHHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, TMPUCYIIUMHU LEJIOCTHOM cHUCTEME XHUMHYECKOIro
o0paszoBaHUs;

HaJIM4ue MPaBOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE MJIaHBL.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHHS MpeaMera «XHUMHUsS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM ¥ BOCIUTATEIBHON JAEATEIBHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U UJ€aJaMH POCCHIICKOTO
IpaXJaHCKOTO 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TpaBUJIaMH TOBEICHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS
JUYHOCTH O0YJarOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS) OTpakaroT chopMUPOBAHHOCTH
OTbITAa TIO3HABATENHOM M TPAKTHUYECKOH MJesITeIhbHOCTH OOydYaloIIUXcs IO peann3aliu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1) rpa’aaHCcKOro BOCIMTAHMS .

OCO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00SI3aHHOCTEH, YBaKCHHUS

K 3aKOHY Y NPAaBONIOPAIKY;



MPEACTABICHUS O COIMAIBHBIX HOPMax M MPaBHJIAX MEXKJIUYHOCTHBIX OTHOIICHUU B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JISATEIILHOCTH NP CO3/IaHUHU YICOHBIX TPOCKTOB,
pelIeHnn yueOHBIX U MMO3HABATEBHBIX 33129, BRITIOJHEHIUH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY W apryMEHTHI
JPYTUX TPU aHAIHU3E Pa3IMIHBIX BUIOB YUeOHOU JICSITEILHOCTH,

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHUS] K HCTOPUYECKOMY W HAyYHOMY HACJIEIUI0O OTEUYECTBEHHOM
XUMHH;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TECOPUHM M TMPAKTUUECKOTO MPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTHIKCHHS HAYKU €CTh PEe3yNIbTAT IJIUTEIbHBIX HAOIIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTOMCKOB, TTOCTOSIHHOTO TPYy/1a YIEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEIBHBIX MOTHBOB B TMIOJYYCHHH U TIOCIEAYIONIEM aHau3e
nH(pOpMAITUU O TIEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBS3aHHbIE C XUMHUYECKUMHU SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TMOBEJIEHUE U MOCTYNKH CBOMX TOBapHILEH C TMO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHME MOCIEICTBUN ITHX MOCTYIKOB,;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHM IEHHOCTEel 3/0poBoro u Oe3omacHoro oOpas3a XHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro oOpalleHusi ¢ BEUIeCTBaMH B OBITY, MOBCEAHEBHON
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS I[IEHHOCTH TMPaBUJ HMHIUBUIYAIBHOTO U KOJUIGKTMBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJEICTBUN W HEMPHUATHSI BPEIHBIX MPHUBBIUEK (YHOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON JEATEIbHOCTH,

0O0I11eCTBEHHO MOJIE3HO, TBOPUYECKOI U APYrUX BUIAX JAEATEIbHOCTH;
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YCTAaHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHUH [IPAKTHUYCCKUX 3aldad COL[PIEUIBHOﬁ
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YyYEHHUIO MPO(ECCHil pa3IuMYHOTO POJia, B TOM YHCIE Ha
OCHOBC IMPUMCHCHU A MMPECAMCTHBIX 3HAHUH 110 XUMUH,

yYBaXX€HUs K TPYAY, JIIOAAM TpyZAa U pe3yiapTaTaM TPYAOBOH NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHUAYAJIbHONW TpaeKTOpUu 0Opa3oBaHMs,
Oymymieit mpodeccr U peaau3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEN OOIIECTRA;

6) 7K0/10rM4YecKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHUSI K IPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MOHUMAaHUA IVI00AJIEHOTO XapakTepa 3KOJOTUICCKUX r[po6neM, BIINSITHHUSI DKOHOMHUYCCKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIUAIIBHOUN CPEIIbI;

OCO3HAaHUA HeO6XO}II/IMOCTI/I HUCIIOJIb30BAHUA )IOCTI/I)KGHI/II\/II XUMHHU 111 pEHICHUA BOIIPOCOB
PaIrMoOHAITBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPUATHS NEHCTBUM, MPUHOCAIIUX BPEJ OKpPYXKAlolled MPUPOIHOU cpene,
YMEHHSI TIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMUYECKUE IMOCIEICTBUS MpearnpUHIMAaeMbIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4usl Pa3BUTOIO SKOJOTMYECKOIO MBIIUIEHUS, JKOJOTMYECKON KyJIbTYpBI, OIbITA
NESATENbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM cHeuuUKH XUMUU KaK HAayKd, OCO3HaHUs €€ poiu B (HOpMHUpPOBAHHUU
paIMOHaIBLHOTO HAYYHOTO MBIIIICHUS, CO3IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYKaIOLIEM
MHpE KAaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JJIi COBPEMEHHOW NUBUIHM3AIUU: B €8
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHUM HOBOW 0a3bl MaTepualbHOMN
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,

3HepreTquc1<0171, MUIIEBOM M SKOJOTHYSCKOM 663OHaCHOCTI/I, B pa3BUTHU MCIOULUHBI,

16



00eCrevYeHn! YCIOBHIA YCIENTHOTO TPY/la M SKOJIOTHYECKH KOM(POPTHOU KU3HH KAXKIOTO YIeHa
0O0IIIECTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIIOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJB30BATh MOJy4aeMbIe 3HAHUS IS
aHaJIM3a W OOBSCHEHUsS SBJICHHUHA OKPYKAIOIIETO MHPA W TPOUCXOAANIUX B HEM W3MEHEHUH,
YMEHHS JIeJaTh 000CHOBAHHBIC 3AKTFOUYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO WCIIOJIb30BaTh XHMHUYECKHAE 3HAHUS JUIS PEIICHUS
po0JIeM B peaTbHBIX )KU3HECHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIHCKOM e TeIHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpA30BaHUIO, K
aKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HAHWH 10 XHMHH B COOTBETCTBHH C IKH3HECHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM TpyJda B pasIUYHBIX cdepax MpodhecCHOHATHHOM
NESITEITEHOCTH.

METAIIPEIAMETHBIE PE3YJIbTATbBI

MeTanpeMeTHbIE pPe3ylbTaThl OCBOCHHUS Y4eOHOIro mpeaMera «XUMHUsS» Ha YpPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIC JII1 (DOPMHPOBAHHMS MHPOBO33PEHUS OOYUYAIONIUXCS MEKIUCIIUILUIMHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJOCTHOCTh HAYYHOW KApTUHBI MUPa
U crienuUKy METOJIOB TO3HAHUS, MCIIOJIb3yEeMbIX B €CTCCTBCHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (DaKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHUEe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  ydeOHbIE  JCWCTBUS  (TIO3HABATENbHBIC,  KOMMYHUKATHBHBIC,
perynasTuBHbIE), oOecreunBarone (GopMupoBaHHE (QYHKIHMOHAIBHONH T'PAMOTHOCTH H
COLIMAIIBHOM KOMIIETECHIMH 00yYarOIuXCs;

CMOCOOHOCTh ~ OOYYAIOIIMXCS —~ WCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ICWCTBHUS B TO3HABATEIHHOH U
COILIMANILHOM MIPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YUEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1aieHHe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYeCKHUE e CTBHS:
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CaMOCTOSITENIBHO (DOPMYIIUPOBATh W aKTyaIM3UpPOBATh MPOOJIEeMy, BCECTOpPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsATh LENH ACSITEIbHOCTH, 3aJlaBasl MapamMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACITEIHHOCTH C MTOCTABICHHBIMU IICJISIMH;

WCIIOJIb30BaTh MPU OCBOCHUW 3HAHUN TPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIJICISTH
XapaKTepHbIe TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHSTHS IS 00OBSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHUIA,

BHIOMpAaTh OCHOBAaHUS M KPUTEPUH [UIsl KIAacCU(PHUKAIMA BEHIECTB M XUMHYECKUX
peaKuuii;

YCTaHABIUBATh MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHYECKHE pPACCYXICHHUS (WHIyKTUBHBIC, IEAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJSITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHHUAX, (DOPMYyIUPOBATH
BBIBO/JIBI U 3aKJTIOUCHUS;

MIPUMEHSTH B MPOIECCE TIO3HAHUS, HCTIOIb3yeMble B XMMUU CUMBOJIMYECKUE (3HAKOBHIC)
MOJIENH, TPEe0OPa30BHIBATh MOICHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMuueckas ¢GopMysa, ypaBHEHHE XUMUYECKON peakiud — TpU pEIIeHHH Yy4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/iad, MPUMEHATh Ha3BaHHbIE MOJEIbHbIE MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUi.

2) 6a30BbIe HCCIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHIA;

dbopMmynupoBaTh 1€l U 3aJa4dl HUCCJIEOBAHUSA, MHCIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI MO MTPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMHM CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUCHHUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENLHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpOBaThH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMs, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpHOOpPETaTh OMBIT YYEHUYECKOW HCCIENOBATEIbCKON M TPOEKTHON JesSTeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX uWHopManuu (HAYIHO-TIOMYISApHAsS

JUTeparypa XMMHYECKOTO COJiepXaHMs, CIpaBouYHble TmocoOusi, pecypcbl HHTepHera),
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aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB U (OpPM MpelncTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampoChl U HPUMEHSTH Pa3IMYHBIE METOJBl MPH TOHCKE M 0TOOpe
nHbOopMaKY, HeOOXOIMMO [T BHITIOJIHEHUS YUYEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

prOOpETaTh OMBIT MCIIOJIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BHIOMPATh ONTHUMAIBbHYIO (hOpMY TpeacTaBiIeHus] HHPOopManuu (CXEMBI,
rpaguKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

HCIOJIb30BAaTh HAy4HbIH $3BIK B KadyeCTBE CpeACTBa IpH paboTe ¢ XUMHYECKOU
nHpopmanyen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBbI, POpMyIbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbI B XOJ€ AMATIOTa U/WUIN JUCKYCCHUH,
BBICKa3bIBaTh HJieH, (OPMYIUPOBATh CBOM MPEAJIOKEHHUS OTHOCHUTEIbHO BBIMIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IpPEe3EHTalMell pe3y/lbTaTOB IO3HABATEILHOW AEATEIBHOCTH, MOJYYEHHBIX
CaAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMM TIPH BBIIOJHEHUH XHMHUYECKOTO
IKCIIEPUMEHTA, NPAKTUYECKON pPabOThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4eOHOro mnpoekra U (OpMyIMpOBaTh BBIBOJBI IO PE3YJbTaTaM IMPOBEAEHHBIX
UCCIIeIOBAaHU ITyTEM COIJIaCOBAaHMsI MO3ULIMI B X0J1€ 0OCYXJICHUs 1 OOMEHAa MHEHUSMU.

OgiiaieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSTEJIBHO IUIAHUPOBATh U OCYIIECTBIISATH CBOIO NO3HABATENBHYIO NESTEIbHOCTD,
ompenenss e€ Leau M 3aaud, KOHTPOJIMPOBAaTh U N0 Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJITOPUTM JIEHCTBUM NpPU BBINOJHEHUU YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(pHeKTUBHBIN Cr10COO UX pelIeHUs ¢ YYETOM MOJIyUYeHHs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILIECTBIISATh CAMOKOHTPOJb CBOEH JEATENbHOCTH HAa OCHOBE CaMoOaHajIu3a M

CaMOOIICHKH.
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NPEAMETHBIE PE3YJIbTATHI 10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckasi XUMUsD) OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XMMHU B TO3HAHWUW SIBJICHHA TPHUPOIBI, B (POPMHUPOBAHUHU
MBIIIICHUS. U KyJAbTYpbl JIMYHOCTH, ¢ (YHKIIMOHAIBLHOW TPAaMOTHOCTH, HEOOXOAMMOW st
pEeIICHHs TPAKTUYECKUX 3a7ad M DKOJOTHYSCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJie;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHMM, KOTOpas BKIKOYAET: OCHOBOIOJATAOIINE
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI09YKa aToMa, MOJIEKYJIa, BAJICHTHOCTS,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICPOJHBIA  CKEJIET,
(GYHKIIMOHATBHAS TPYIIA, PaJUKal, H30MEpHs, U30MEPbl, TOMOJOTHYECKUH pPsi, TOMOJIOTH,
YTJIICBOJOPOIBI, KUCIOPOA M a30TCOJACpIKANIUE COCTUHEHUS, MOHOMEp, TOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHEHHSI); TCOPUU U 3aKOHBI (TEOPHUS CTPOCHUS OPTaHHICCKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3BIK XUMHUH; MHPOBO33PCHUCCKHE 3HAHHMS, JICKAIIHNEC B OCHOBE TOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (DAKTOJOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJb30BaHUHM BAKHEHUIITUX OPTraHHYECKUX BEIECTB B OBITY
Y TIPAKTHYCCKOM JIeATEIbHOCTH YeI0BEKa,

c(OPMHUPOBAHHOCTh YMEHUH BBISBJISATh XapaKTePHbIC MPU3HAKH ITOHATH, YCTaHABIMBATH
HX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MIOHATHS IIPH OTTMCAHUH COCTaBa, CTPOCHUS U
MPEBPALICHUN OPraHUIECKUX COCTUHEHUH;

c(OPMHUPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XHUMHUYCCKYIO CHMBOJIMKY JJISI COCTaBJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (OPMYJT OPraHUYSCKUX BEIICCTB
Y YpaBHCHHU XMMHYECKHX PEAKIIMH, W3rOTABIMBATh MOJIEINA MOJICKYJ OPraHWYECKUX BEIICCTB
JUIS. WJUTFOCTPAIIMM KX XUMHUYECKOTO M IMTPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHUI yCTaHaBJIMBATh MIPUHAJICKHOCTD U3y4YCHHBIX
OpPraHWYeCKUX BEIIECTB IO HMX COCTAaBy W CTPOCHHIO K ONPEICIEHHOMY Kiaccy/Tpymie
COCTUHEHMI (YrneBoaoposl, KHCJIOPOT u a3z0TcojepxKaIire COCIMHCHUS,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHNS), TaBaTh UM Ha3BaHUs M0 CHCTEMaTHYeCKOW HOMEHKIaType
(IUPAC), a Ttakxe MpPUBOJWTH TPUBHAJIbHBIC HA3BAHUSA OTAEIBHBIX OPraHUYECKHX BEIHICCTB
(7TuneH, TNpONWIEH, AaleTHieH, OJTUJICHTIUKONb, TIUIepuH, (eHon, Qopmanbaeru,
arieTanpJeru]l, MypaBbUHAs KHUCIOTa, YKCYCHAasi KHUCJIOTAa, OJIEMHOBAas KHUCJIOTAa, CTEapUHOBAs

KHCTIOTa, TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIIUIUH);
20



c(OPMHUPOBAHHOCTh YMEHHS OIpPEICNATh BHUIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSATH IOJIOKEHHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemecTB A. M. ByrnepoBa [uist 0ObsICHEHUSI 3aBUCMMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3WYECKHE W
XMMHMUYECKHE CBOWCTBA TUIIUYHBIX IPEACTABUTENEH Pa3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB
(meTtaH, aTaH, JITWIEH, MPOMNWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHTJIUKOJb, TJIMLIEPUH, (PEHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl0j03a, aMMHOYKCYCHAas KHCJIOTa), WJUIIOCTPUPOBATh
TFeHETUYECKYIO CBSI3b MEXKIY HUMM YPAaBHEHUSMU COOTBETCTBYIOIMX XHMHYECKUX pPEaKLIUN C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOUHUKU YIJIEBOJIOPOJHOTO CHIPhS
(HeTb, TPUPONHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKU M MPAKTUUYECKOE NPUMEHEHHE
MPOJIYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS MO XUMHUYECKUM YpaBHEHHSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

chOopMUPOBAaHHOCTh yMEHHUH BJIAJAECTh CHUCTEMOW 3HAHMM OO OCHOBHBIX METOJAX
HAyYHOTO MO3HaHUS, UCMOJIb3YEMbIX B XUMHUH MPH U3yYCHUH BEIIECTB U XUMHUYECKHUX SBICHHIM
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHI COOIOIATh NMPaBUIIA MOJIb30BAHUS XUMUYECKOM MOCYA0H U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBINOJHATH XUMHUYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEaKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OEIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHUKH 0€30MacHOCTH
pyu oOpallleHUuH C BEIIEeCTBAaMH M J1a0OpaTOPHBIM 000PYIOBaHMEM, MPEACTABIATh PE3yJIbTaThl
XMMUYECKOTO SKCIepUMEeHTa B (hopMe 3amuch ypaBHEHUM COOTBETCTBYIOIMX peakiuil u

q)OpMyJ]I/IpOBaTB BBIBO/JIbI Ha OCHOBC 3TUX PC3YIILTATOB,
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c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMUMHYECKYI HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HBbIX HCTOYHHUKOB (CPECTBA MaccOBOM nHpopMaIiu, HTEpHET U IPYTHX);

c(OpPMHUPOBAHHOCTh YMEHHI COOMIOAATH MpaBHJIAa 3KOJOTUYECKH IeJIeco00pa3Horo
IIOBCACHHUA B 6I)ITy n TPYIIOBOI?I HCATCIIBHOCTU B ILCIIAX COXpaHeHI/Iﬂ CBOCTO 3I[Op0BBH nu
OKpY)KAOIIeH MPUPOTHON Cpelbl, 0CO3HABATh OTACHOCTH BO3JCHCTBHUS HA YKUBHIC OPraHU3MBI
ONpPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cmbica mnokasarens [IJIK, nmoscHaTe Ha
HpI/IMean CHOCO6I)I YMGHI)HICHI/UI nu HpeIIOTBpaHICHI/ISI nux BpeI[HOFO BO3I[€I>'ICTBH$I Ha OpFaHI/ISM
YEeJI0BEKa;

JUJTS O6y‘~IaIOIHI/IXC$I C OFpaHI/I‘IeHHBIMI/I BO3MOXHOCTAMN 3)10pOBI)5[I YMGHI/IC HpI/IMCHSITI)
3HAHUSA 06 OCHOBHBIX I[OCTYHHI)IX METOAaX IMO3HAHUS BCIICCTB U XUMHWUYCCKUX ﬂBHeHHﬁ;

JUISL CIIETIBIX W CIA0OBHSIIMX OOYYarOIIUMXCsS: yMEHHE HCIOJIb30BaTh peabedHO-

TOYEYHYIO cucTeMy o6o3Hauenuit JI. bpaiins nns 3anmucu xumudeckux Gopmys.

11 KJIACC

[IpeameTHBie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHWYecKas XUMHS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XUMHUYECKOW COCTAaBIISIONMICH E€CTECTBEHHO-
HaydHOW KapTHHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOIbI, B (POPMUpPOBAHUHU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOH st
pelieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pOBBIO U IPUPOJHOM CpeEe;

BJIJICHUE CHUCTEMOW XMMHUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATraIoIINUe
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JEKTPOHHbBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJIHAs),
KpUCTa/UIMYECKass  peIIE€TKa, THUIbl XUMHYECKUX  pEakIuid, pacTBOp, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAsT TUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XMMHYECKON  peakIHH, XHMHUYECKO€ paBHOBECHE); TEOPHM U  3aKOHBI  (Teopus
JNEKTPOJIUTUYECKON aucconuannu, nepuoauueckut 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChbl BEILIECTB, 3aKOH COXPAHEHMS M IPEBPAILLECHUS SHEPIrMU NPU XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3bIK XMMHH, MHPOBO33PEHYECKHE 3HAHUS,

Jie)Kalmume B OCHOBC IMOHUMAHHA HNPUYUHHOCTA W CHCTCMHOCTH XUMHUUYCCKUX HBHeHHfI,
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(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKOM JEATCILHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHBIC MPU3HAKH MMOHITHH, YCTAaHABINBATH
MX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU ONMHUCAHUHM HEOPTaHUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OPMHUPOBAHHOCTh YMECHHI HCIIOJIb30BaTh XUMHUYCCKYIO CHMBOJIMKY JJISi COCTABIICHUS
(dbopMynT BEIIECTB W YpaBHEHUH XHMHUYECKUX PEAKIUH, CHCTEMaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TtpuBHaNbHBIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeramiéHas W3BECTh, MUThEBas COJa, MUPUT U
Apyrue);

chOpMUPOBAaHHOCTh YMEHHMM ONPENEIATh BAJICHTHOCTb M  CTENEHb OKHCIICHHS
XUMUYECKUX DJJIEMEHTOB B COCJAMHEHHSX pA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOW CBS3U
(koBasIeHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJHAS) B COCIMHEHMSIX, THUI KPUCTALTHYECKOM
pemETKA KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJICKYJISIpHAs, HOHHAS, METANTMYECKAs ), XapaKTep
Cpenbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAICKHOCTh HEOPraHUYECKUX BEIECTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIAcCy/TpyIIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEpPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pACKpBIBaTh CMBICT TMepuoandeckoro 3akona JI. W.
MenneneeBa ©  JACMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIIYIO, OOBACHHUTEIBHYIO |
MMPOTHOCTUYECKYIO (YHKIINH,

chOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuooB [leproanueckoil cucteMbl XUMUYECKUX iemeHnToB /. U.
MeHeneeBa, HCIONB3YS MOHATHS «S-, P-, d-3JCKTpPOHHBIC OPOUTAINY, «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHMUYECKUX 3JEMEHTOB M HX
COeIMHEHMH 10 nepuodam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux 3nementos . M.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJY HEOPraHWYeCKHMMM BEIeCTBAMU C IOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO PA3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymolluX BEIIECTB, TEIJIOBOMY JS(PQeKTy peakiuu,

W3MEHEHHIO CTEIIeHEeH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuun, y4aCTUIO KaTaJII/ISaTOpa);
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c(hOPMHUPOBAHHOCTh YMEHHUH COCTABIISITh YPABHCHUS PEAKIIUIN PA3IMIHBIX THUIIOB, ITOJTHBIE
U COKpamIE€HHBIC YPAaBHECHUS pEaklMii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHS, MPU KOTOPBIX ITH
peaKiuu uAyT 10 KOHIIQ,

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH PEAKIMH, IMOATBEPKIAIONINE KAa4eCTBCHHBIN
COCTaB pA3JIMYHBIX HEOPraHWMYECKUX BEIICCTB, pPACIO3HABATH ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMICCKUX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxiuii oCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKITUU OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHH XapaKTEepPH30BaTh XHUMHUYCCKHE MPOIECCHI, JIeXkallue B
OCHOBE ITPOMBIIIJICHHOTO TOJIYdEeHUSI CEPHON KHCIOThI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MIPEJICTaBICHUA 00 OOIIMX HAyYHBIX MPUHIUINAX W IKOJOTHYECKUX MPOOIeMaxX XHUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYUCIECHUS C MHCIOJb30BAHUEM TOHSATHUS
«MaccoBasi JIOJil BELIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHMH Ta30B MPH XUMUYECKHX
peaxusx, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
uu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHMI COOIOATh NMPaBUIIA MOJIb30BAHUS XUMUYECKOM MOCYA0H U
nabopaTopHbBIM 000PYIOBaHKEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBHINOJHATH XUMHUYECKUN HKCHEPUMEHT
(paznmokeHHe TMEpoKCcHIa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa, OINpeAesieHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMeHa, KayeCTBEHHbIC pPEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIBHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHU 0OpallleHNH ¢ BEeIIECTBAMH H JJAOOPATOPHBIM 000PYA0BaHUEM, MTPEJICTABIATh
pe3ynbTaThl XUMUYECKOTO HKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHMX

peaKHI/Iﬁ u CI)OpMYJ'IPIpOBaTB BBIBOJZIbI Ha OCHOBC 3THUX PE3YJIbTATOB;

24



c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMUMHYECKYI HH(OpMAIHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM KOMMYHHKaInu, WHTEpHET u
JPYTHX);

c(OPMHUPOBAHHOCTh YMCHHM COOIONATh TMpaBHJIA AKOJOTHYECKH IICIECO00Pa3HOTO
IIOBCACHUA B 6I)ITy n TPYIIOBOI;'I ACATCIIBHOCTH B LECJIAX COXpPaHCHHA CBOCro0 3J0pPOBbA U
OKpYKAroIel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha KHBBIE OPTaHU3MBI
OTpeIeIEHHBIX BEIIeCTB, MOHUMas cMbici nokasarens [1JIK, mosicHsaTs Ha mpumepax crocoOb
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BO3)IGI\/JICTBI/I$[ Ha OpraHuv3M 4€JIOBCKA,

JIIs O6y‘~IaIOHII/IXC$I C OrpaHMYCHHBIMU BO3MOKHOCTAMH 3J0POBbA: YMCHUC IMPUMCHATH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHUYCCKHUX ﬂBHeHHﬁ;

JUIA CJENbIX M CHAa00BUAALIIMX OOYJAIOUIUMXCSA: YMEHHME HCIOJIb30BaTh peIbeHO-

TOYEUHYIO cucTeMy 06o3Hadenuit JI. Bpaiins mis 3anucn xumudeckux (GOpMYII.
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TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaunmeHoBanue  pasjeioB H  TeM Kontpoabmsie | TIpakTieckue (uudpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oOpraHM4ecKkod XUMUH. VTeopm{ Bubmiorexa TIOK
1.1 CTPOEHUS OpraHuvecKuXx coequHeHuit A. M. | 3 0 0 ]
https://myschool.edu.ru/
byrneposa
Hroro mo pazueny 3
Paspgen 2. YrieBogopoabl
2.1 [IpenensHBIC YIIIEBOIOPOIBI — alTKaHBI 2 bubmmorexa HOK
' pelt 4 HOPOA https://myschool.edu.ru/
HenpenenbHbie  yriaeBOAOpOAbI:  AJKEHBI, Bbubanorexa HOK
2.2 6 1 .
AJIKaMEHBI, ATKUHBI https://myschool.edu.ru/
bubnmmoreka IHOK
2.3 ApomaTH4eCcKHe yrieBO0POIbI 2 https://mvschool.edu.ru/
[IpupoHbIE HMCTOYHUKHK YTIIE€BOJAOPOJOB U bubnuoteka HOK
2.4 3 1 .
uXx nepepaboTka https://myschool.edu.ru/
Hroro no pazgeny 13
Pasznea 3. Kucaopoacoaepskammye oprannyeckue coeIuHeHus
bubnuoteka HOK
3.1 Crpret. Dexoxn 3 https://myschool.edu.ru/
39 AJbIeruabl. KapGoHoBsie KHUCJIOTBL. 7 1 bubnunoreka HOK
' CrnoxHble 3hupbl https://myschool.edu.ru/
bubnuoteka HOK
3.3 YTIeBOAE! 3 . https://myschool.edu.ru/
Hroro no paszneny 13

Pa3nes 4. Asorcoaepskamue OpraHu4ecKue cCoeJHHeHHUs1

4.1

AMuHBI. AMUHOKHACIIOTHL. benku

3

bubnuoreka LHOK
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https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

Hroro mo pazneny 3
Paspnen S. BoicokOMOJIEeKY/ISIPHbIE COeIMHEHUS
bubnnoreka HOK
1 IT . .
> racruacchl. Kaydyxu. Bonokia 2 https://myschool.edu.ru/
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 34
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11 KVIACC

KoJsnyecTBO 4yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pasaeioB " TeM Kontponbmbre | TpakTiueckue (uudgpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTte/ibHbIE
padoTsI padoThI pecypeI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuonnyeckuii 3aKOH U Eu6IoTeKa [TOK
1.1 [Tepuonanueckas cucreMa XAMHAYECKHUX | 3 .
https://myschool.edu.ru/
anemeHToB J[. 1. Menneneera
Crpoenue BEIIIECTBA. Mmuoroo6pasue bubnuoteka [HOK
1.2 4 .
BEIIECTB https://myschool.edu.ru/
bubnnoreka HOK
13 XHUMHUHCCKHE PeaKiiii 6 1 . https://myschool.edu.ru/
bubnmmoreka IHOK
Hroro ro pasexy 13 https://myschool.edu.ru/
Pa3znen 2. Heoprannueckasi Xumusi
bubnmmoreka I[HOK
2.1 Meranel 6 ! https://myschool.edu.ru/
bubnuoreka [HOK
2:2 Hemeraisi 9 . . https://myschool.edu.ru/
CBs3b HEOPraHMYECKUX M OPraHUuYECKUX bubnuoteka HOK
2.3 2 .
BEIIIECTB https://myschool.edu.ru/
bubnuoteka HOK
Hroro no paseny 17 https://myschool.edu.ru/
Pa3pen 3. Xumus u ;Ku3HL
bubnuoTeka HOK
3.1 KHMHS 1 HKASHD 4 https://myschool.edu.ru/
Wroro no pazgeny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 2 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero U3y4eHHs o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl

[Ipeamer opraHn4ecKON XUMHH, €€

1 1 0 0 bub. OK
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE 04.09.2024 nommotexa I
Teopust cTpoeHUsT OPTaHUIECKUX

2 coenuHenuit A. M. Byrneposa, eé 1 11.09.2024 | bBubmmoteka [JOK
OCHOBHBIE TTOJIOKECHHS
[IpencraBnenue o Kinaccuuxanuu

3 opraHuveckux Bemiects. HomeHkmatypa 1 18.09.2024  BuGmorexa [IOK
(cucTemaTuyeckas) U TpPUBUATIbHBIC
HA3BaHUs OPTaHUYECKUX BEIIECTB
An :

4 KAHBI- COCTAB  CTPOCHAE, 1 25.09.2024 | Bubnuorexa LIOK
TOMOJIOTHYECKUH Psifl
M - .

5 CTaH 1 9Tal — HpoCTeHiHe 1 02.10.2024 | Bu6nuorexa LIOK
MPEJCTaBUTENN AITKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 09.10.2024 | bubnuoteka [IOK
5 _ .

7 THIICH 1 HPOTHUISH — HPOCTEHIe 1 16.10.2024 | Bu6morexa [JOK
MPEJCTABUTENN AITKCHOB
I1 6ota Ne 1. «I1

8 ParTHHacCKas pabota 72 1. «LI0TyaeHHe 1 1 23.10.2024  BuGmnorexa LIOK
9TUJICHA U U3y4YEHUE ero CBOHCTB»
Anxanuensl. byranuen-1,3 u

9 MeTunoyraauen-1,3. [lonyyenue 1 06.11.2024 | bubmuotexa LJOK
CHUHTETHYECKOTO KayuyyKa U PEe3UHbI
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AJIKWHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 L. 13.11.2024 bubmmorexa [{OK
ATETHIICH — TPOCTEHIINI TPEICTABUTEb
AJIIKUHOB
B o

11 BIYUCIICHUS 110 YPABHECHUIO XMMHUYCCKOU 201102024 BuGmorexa LIOK
peaxkiuu
r

12 CHETITICCKAZ CRASH YITICBOAOPOZIOP, 27.11.2024 | Bubnmorexa [IOK
MPUHAISKAIINX K PAa3THYHBIM KJaccam
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

13 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 04.12.2024 | bubamoreka [JOK
ras3sl, HeTh ¥ MPOAYKTHI €€ rmepepaboTKu
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 11.12.2024 | bubmuoreka [IOK
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
K 0

15 OHTPOIIEHAA pabOTA MO pasiely 18.12.2024 = BubGmmoreka IJOK
«YTI€BOA0POIbD)

16 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD 25122024 | BuGmnorexa LIOK
apeHoB

17 [IpenenvHbIC 0JTHOATOMHBIC CITUPTHI: 15.01.2025
METaHOJI U 3TaHoJ1. BogopoaHas cBs3b

18 MHOroaTOMHBIE CITUPTHI: ITUICHTIUKOIb 99 01,2025
U TJIMIIEPHH

19 deHout: cTpocHUE h:[onexynm, busnueckue 29.01.2025 | BuGmiorexa LIOK
Y XUMUYECKUE CBONCTBA, TPUMCHCHHE
An :

20 BACTHIL: GOpMAlTbICTH 05.02.2025 | Bu6mmorexa [IOK
areTanbJeruy. ANeToOH

21 O/THOOCHOBHBIC MTPE/ICIIbHBIC KAPOOHOBBIE 12.02.2025 | BuGmiorexa LIOK

KHCJIOTBL: MypaBbUHAA U YKCYCHAA

30




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 . 19.02.2025 | Bbubnuoreka [IOK
pacTBOpa yKCYCHOM KHCIIOTBI
CreaprHOBasI U OJICMHOBAS KUCIIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX 26.02.2025 | bubmmotexa LJOK
KHCIIOT

24 MpbL1a Kak coIu BI)ICIHI/I\)’( KapOOHOBBIX 05.03.2025 | BuGmiorexa LIOK
KHCJIOT, UX MOOIIIEE JICHCTBHE
CrnosxHbie 3(UPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX 12.03.2025 | bubamoreka [JOK
3¢upos

26 KHpbI: THAPOJIH3, NPHMEHEHHE, 19.03.2025 = BuGmorexa LIOK
OuooruuecKas poJib KUPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeNI: TIIOK03a, 26.03.2025 bu6mmoreka [IOK
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IprupoTHbIe 09..04.2025 | BuGmmorexa [IOK
MTOJTUMEPBI
KoHTposbsHas paboTta 1o paszaeny

29 «Kucnopopcoaepxkanme opraHuuecKue 16.04.2025 bu6mmoreka [JOK
COCTMHEHUS

30 AMWHBI: METHUJIAMUH U aHWJIHH 23.04.2025 | bubmuoteka [[OK
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX 30.04.2025 bu6mmoreka [JOK
Ouojoruueckoe 3HadeHue. IlenTumabt

32 benmicn icax IpHpoHELe 07.05.2025 | Bu6mmorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COSTUHEHHS

33 OCHOBHBIC IOHATHS XHMHH 14.05.2025 | BuGmnorexa LIOK

BBICOKOMOJICKYIIAPHBIX COCIUHEHUH
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OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJICKYJISIPHBIX COCAMHEHUH. 1 21.05.2025 | bubmuoreka [{OK
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME
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IHoypounoe mnanuposanue 11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI SJIEMEHT. ATtowm.
DNeKTpoHHAs KOHPUTYpAIUs aTOMOB

bubmmoreka [IOK

[Tepuonnueckuii 3aKOH 5
[Tepuoanueckas cucTeMa XHMHUYECKHX
anemeHToB JI. . MeHaeneeBa, ux CBs3b
C COBPEMEHHOM TEOpHEH CTpOEHUs
aTOMOB

bu6moreka [IOK

3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB
XUMHUYCCKUX 3JICMCHTOB n nux
COCIMHEHUH M0 TPyHmaM | IEpHOJIaM.
3HavYeHUE TMEPUOAMYECKOTO 3aKOHA H
CUCTEMBI XUMHYECKUX djaeMeHTOB [I.H.
MenpeneeBa B pa3BUTHH HAYKH

bu6mmoreka [IOK

CrpoeHne  BemecTBa.  XHUMHYECKas
CBSI3b, eé BU/IBL; MeXaHU3MBI
o0pa3oBaHUsl  KOBAJCHTHOM  CBS3M.
Bonopoanas cBs3b

bu6mmoreka [JOK

BaneHTHOCTE.
DJIEKTPOOTPUIIATEITLHOCTb. CreneHn
okucneHus. BemiectBa MOJEKYISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS

bubmuoreka [JOK

Ilonsatue o JUCIICPCHBIX CHCTEMaX.
HctuHHBIE W KOJUJIOMOHEIE pacCTBOPHI.
MaccoBas 1015 BellecTBa B pacTBOpC

bu6mmoreka [JOK

Knaccupukanuss u  HOMEHKIJIATypa
HEOPraHMYECKUX COEIMHEHUH.

bu6mmoreka [JOK
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I'enetnueckas CBs3b HCOPTaHNYCCKUX
BCIICCTB, pA3JIMYHBIX KJIIACCOB

Knaccugpukanuss XuMUYECKUX pEaKIui
B HEOPraHWYECKOM U OPraHUYECKOU
XUMHMHM. 3aKOH COXpAaHEHHUS Macchl
BEIIECTB;  3aKOH  COXpPaHEHUs W
IIpEBpaIICHUS SHEPTHUH pu
XUMHUYECKUX PEAKIUAX

bubmmoreka [{OK

CxopocTb peaKiu. OGparumbie
peakuyu. XuMHUYECKOE PABHOBECUE

bubmmoreka [{OK

10

[IpakTnueckas pabora Ne 1. «BnusHue
pa3auuHbIX (QAKTOPOB Ha CKOPOCTh
XUMHUYECKON PEAKLIUN»

bu6moreka [IOK

11

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC
peakiuu. [loHsiTHe 00 2iekTposm3e
pacIIaBoB U paCTBOPOB COJICH

bu6moreka [IOK

12

KontponmpHast pabota 1o  pasmery
«TeopeTnyeckre OCHOBBI XUMUMY

bu6mmoreka [IOK

13

MeTtamnsi, nx IIOJIOKEHHE B
[lepuoanueckoi cUcCTEME XUMHYECKUX
snemenToB J|. WM. MenngeneeBa wu
0COOEHHOCTH CcTpoeHHs1 aToMOB. OO1IHe
buzuveckue CBOMCTBa METAJIJIOB.
CrutaBbl METaJIOB.
DNEeKTPOXUMHUYECKUN DSl HaIPSKEHUU
METAJIJIOB

bu6mmoreka [JOK

14

DNEeKTPOIUTHYECKAs JICCOIMALISL.
[ToHsATHE O BOJOPOJHOM THOKa3aTele
(pH) pactBopa. Peakin HOHHOTO
oOMeHa. ['maponu3 opraHuyeckux u
HEOpPraHMYeCKUX BEIIECTB

bu6mmoreka [JOK

15

XUMHYECKHE CBOWCTBA BaKHEUIINX

bu6mmoreka [JOK
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METaJUIOB (HATPUM, Kalul, KaJbLIUM,
MarHui, aJlOMUHUN) U UX COCAMHEHNN

16

XUMUYECKUE CBOMCTBA XpOMa, MEIU M
HUX COeIUHEHUN

bubmmoreka [{OK

17

XnuMHYecKre CBOMCTBA IIMHKA, JKee3a 1
UX COCTMHEHUN

bubmmoreka [{OK

18

[IpakTueckas pabora Ne 2. "Pemenue
OKCTIEPUMEHTANBHBIX 3aJad 10 TeMe
«Metamb»"

bubmmoreka [{OK

19

Hemerammel, WX  TOJOXKEHHWE B
[lepronndeckoit cucTeMe XUMHUYECKHAX
anementoB J[. WM. MenngeneeBa wu
0COOEHHOCTH CTpOEHUS aTOMOB.
@dwusnueckue CBOHCTBA  HEMETAJUIOB.
AnnoTponus HEMETAJIOB (Ha IpUMeEpe
KHCJIOpoJia, cephl, (hochopa u yriaepoaa)

bu6moreka [IOK

20

XHUMUYECKUE CBOMCTBA raJIOT€HOB, CEPBI
U UX COeOUHEHUN

bu6mmoreka [IOK

21

XUMHYECKHE CBOMCTBa a30Ta, docdopa
U UX COEIUHEHNN

bu6mmoreka [IOK

22

XUMUYECKHME  CBOMCTBa  yriepoja,
KPEMHHUS U UX COCTUHEHUIA

bu6mmoreka [JOK

23

[IpumeHeHre BaKHEHIIMX HEMETAJIOB
U UX COeOUHEHNN

bu6mmoreka [JOK

24

O0o001Ienre U cUCTeMaTU3allHsl 3HAHUN
o teMe «HeMeTtamiel». Beruncinenus mo
YPaBHEHUSM XUMHUYECKHX pPEaKIuil u
TEPMOXHUMHUYCCKUE PACUETHI

bubnuoreka [JOK

25

[Ipaktuyeckas pabora Ne 3. «Pemenue
OKCIEPUMEHTAJIBHBIX 3aJad IO TeMe
"Hemetaysr"»

bu6mmoreka [JOK

26

KoHnTponpHass  paGota 1o  TemaM

bu6mmoreka [JOK
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«MeTtaib»y "
«Hemeramnery/Bcepoccutickas
nposepouHas paboma

HeopraHquCKHe u OpPraHn4cCKuc

27 KHUCJIOTBHI. Heoprannueckue nul 1 bubnuorexa [JOK
OpraHMYECKHUE OCHOBAHUS
AmboTepHbIE ~ HEOpraHWYECKHe |

28 OpraHuvecKue COGIMHEHNSL. | o Butmorexa [IOK
I'enernyeckas CBS3b HEOPTaHUICCKHX U
OPraHMYECKUX BEIIECTB
Ponb XUMHH B obecrieucHUH

29 31<0J10r1/121e01<0171, SHEPIeTHYECKON | 1 Butmotexa LIOK
MUIIEBOM  0€30MacHOCTH,  Pa3BUTUH
METUITTHBI
[IpencraBienuss o0 oOOHmIMX Hay4YHBIX

30 MIPUHITATIAX MpOMBIIIIeHHOTO | 1 bubnuorexa [JOK
MOJIyYEHUS] BAKHEHIINX BEIIECTB
YemoBek B MHpE BEIIIECTB u

31 MaTepuajgoB. XWMHUS W 370poBbe | 1 bubmuorexa [JOK
YesoBeKa

OO6111ee KOJIMYECTBO YacoB 10 MporpaMmme 31
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

* Xumus, 11 knacce/ T'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

0O.C.TI'abpuensu, U.I.Octpoymon , C.}FO.Cnaakos 10 knacc M., JIpoda

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubnmoreka IIOK
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