MHWHHUCTEPCTBO NPOCBENIEHUSI POCCUMCKOM ®EJEPAIIMN
MunucrepcTBo oopaszoBanus CaparoBckoi 00jacTi
agmunuctpauust MO " I'opoa CapatoB”

MOY " COHLI Ne 10"

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

Ha 3aCelaHuu PykoBomurens HIMO Jupexrop
Ilemarornueckoro coBsera

Tpotoxon or 30.08.2023 r.Ne 1 ITporokon ot 28.08.2023 r.Ne 1 C.M. BpbikcuHa
[Tpuka3 ot 31.08.2023 . Ne 260

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «XuMus»

115t ooydaronuxcs 10-11 kimaccos

JOKYMEHT NOAnnCAH
QNEKTPOHHOW MOAMUCHIO

CepTtudukat: 2906 EC89DDE23C6905674BAF54B13D53
Bnapeneu: BpbikcuHa CeTnaHa MuxanosHa
HencteuteneH: ¢ 12.07.2022 oo 05.10.2023

. J

Caparos 2023



INOACHUTEJIBHAS 3ATINCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpeaHEro oOmiero obpazoBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
deneparuu», TpeOOBaHMK K pe3yiabTaTaM OCBOCHHS ¢enepanbHOll  00pa3oBaTeIbHOM
mporpamMmmsl cpegaero oomero oopazoanus (POIT COO), npencraBieHHbIX B DefepalibHOM
rocyaapcTBeHHOM oOpaszoBarensHOM ctangapre COO, ¢ yuérom Konneniuu mpenonaBanus
y4ueOHOro npenMera «XuMus» B o0Opa3oBaTesbHbIX opranu3anusx Poccuiickoit ®@enepanuu,
peanu3ylonuX OCHOBHbIE O0pa3oBaTelibHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKCHUMN
«Ctparerun pasButusi Bocrutanus B Poccuiickoit @enepanmm Ha mepuon g0 2025 romga»
(Pacnopsixenue [IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOAOB K pa3pabOTKe MporpaMMmbl IO XUMHUHU, K OIpEIETICHUI0 oO0IIen
cTpareruu OOydYeHHUs, BOCIHUTAHHS M Pa3BUTHSA OOYYAIOMIUXCS CPEACTBAMHU yd4eOHOTO
npeamera «Xumus» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIIENITyaJIbHBIC
nosnioxkeHuss I'OC COO o B3auMOOOYCIIOBIECHHOCTH IIeJI€H, COIepKaHus, pe3ybTaToB
oOyueHus U TpeOOBaHUI K YPOBHIO MTOJITOTOBKU BBITYCKHUKOB.

XuMuueckoe o0pa3oBaHHE, TOJIydaeMO€ BBITYCKHUKAMH  00111e00pa3oBaTeIbHOM
OpraHu3alliM, SIBISIETCS HEOThEMJIEMOW 4YacThi0o HX 00pa3oBaHHOCTH. OHO CIIyXKHUT
3aBEPIIAIOIIAM 3TAIOM PEaM3aIlii HA COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KITIOYEBBIX
IIEHHOCTEH, TMPUCYIIMX IEIOCTHOW CHUCTEME XHUMHUYECKOro 00pa3oBaHHs. DTH ICHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHMSI MHUPOBO33PECHHS M OOIIEH KYJIBTYPHI
YEeJIOBEKa, a TaKXKe SKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U
npupogHOil cpene. Peanmusyercss xumuueckoe oOpa3oBaHHe OOy4yaroOIIMXCS Ha YpPOBHE
CpelHero oduiero oopa3oBaHMs CPEACTBAMHU Y4EOHOTO MpeAMeTa «XHUMHUS», COACPKAHUE U
IIOCTPOCHHE KOTOPOTO OIPEACIICHBI B MPOTpaMMe M0 XUMHUHU C YYETOM CHEIU(UKU HAyKH
XMMUH, €€ 3HAUCHUS B IMO3HAHWM MPUPOJLI M B MaTepUATBLHOM JKU3HU OOIIECTBA, a TaAKKE C
y4€TOM OOLIUX IIeJIe U MPUHLHUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpeanero obiero oopaszoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0CoOyI0 poJib B COBPEMEHHOM
IIUBUJTU3AIINH, B CO3/IaHUH HOBOM 0a3bl MaTepUalbHON KylIbTypbl. OHa BHOCUT CBOM BKJIAJ B
dbopMupoBaHME  pPAlMOHATBLHOTO HAYYHOTO  MBIINUICHUS, B  CO3JaHHE  IEITOCTHOTO
MPENICTaBICHUS 00 OKpY)KarolleM MHUpE KaK O €IMHCTBE MPHUPOABI U YeIOBEKa, KOTOPOe
dbopMupyeTcsi B XMMUHM Ha OCHOBE TIOHUMAaHMSI BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUpa,
OCO3HAHUS B3aUMOCBS3M MEXIY CTPOCHUEM BEIIECTB, WX CBOWCTBAMU W BO3MOXHBIMH
o0nacTsIMU NPUMEHEHHS.

TecHO B3aWMMOACWCTBYS ¢ JPYTMMH €CTECTBCHHBIMH HAyKaMH, XUMHUS CTaya
HEOTHEMJIEMON YaCThI0 MHPOBOU KYJIBTYpPbI, HCOOXOAMMBIM yCIIOBUEM YCIEIIHOTO Tpyaa |
YKU3HU KaKJI0T0 uieHa oomiecTtBa. CoBpeMEHHAs XMMUS KaK HayKa cO3UaTesibHasl, KaKk HayKa
BBICOKHX TEXHOJIOTHI HaIlpaBjcHa Ha pelIeHUE TII00aTbHBIX TPOOJIEM YCTOMYNBOTO Pa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOW, MHILNEBOM, JKOJIOTMUECKOM Oe30MacHOCTU H
OXPaHbI 3/I0POBbSI.

B coorBercTBUM ¢ OOmMMMH IHENSIMH M TPUHIMIIAMH CpPEIHEro oOIero oopa3oBaHUs
comeprkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30Bblii  YPOBEHb  H3yUYCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OONIICKYIBTYPHYIO TOATOTOBKY OOy4aromuxcs,
HEOOXOIMMYIO UM JIJIsl BRIPAOOTKA MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEITHOTO BKITFOUCHHUS



B JKM3Hb COIIMYMa, MPOJODKEHUS OOpa30BaHHSA B Pa3IWYHBIX 007AcTAX, HE CBSI3aHHBIX
HEMOCPEACTBEHHO C XUMHUEM.

CocraBngomuMi npeaMera «XuMus» SBISIIOTCA 0a30Bble Kypcbl — «OpraHuyeckas
xumus» U «OOm@ass M HeopraHW4eckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp KaHHs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHI 110 HEOpraHWYECKOH xumuH (c
BKJIIOUCHUEM 3HAHUN M3 OOILICH XMMHU) M OpraHndeckoil xumun. DopMuUpOBaHHE TAHHOM
CUCTEMbI 3HaHUW MPU U3YUEHUU MpeaAMeTa 00eCIeyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIIeCTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepkanusi KypcoB — «Opranuueckasi XuMus» u «O0111ast 1 HeopraHudeckas
XUMUs» chopMHUpOBaHA B MPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOrO IMOAXoAa K
U3YYCHHIO YYEOHOTO Marepuana U OOyCJIOBJIEHA MCTOPHUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUM Ha ONPEACIEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpraHM4eCKOW XHWMHUU
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHMS OPraHUYECKUX
COCAMHEHN, a TaK)K€ HAa YPOBHE CTEPEOXUMHUYECKHUX U IIEKTPOHHBIX MNPEICTABICHUN O
CTpoeHHHU BeliecTB. CBeeHuss 00 M3ydyaeMbIX B Kypce BEIIECTBaX JNAlOTCS B Pa3BUTHHU — OT
YIJIEBOJAOPOJIOB /10 CIIOKHBIX OMOJIOTMUECKH aKTUBHBIX COEIMHEHMI. B Kypce oprannueckoi
XUMUU TOJIyYaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs
NepBOHAYAIbHBIE TMPEACTABICHUS O XMMHUYECKOM CBSA3M, KJIAaCCU(UKALMOHHBIX MpU3HAKAX
BEILIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKON pEAKIINH.

[Ton HOBBIM YIJIOM 3peHHUsI B MpeaMeTe «XUMUs» 0a30BOT0 ypOBHS paccMaTpuBaeTCs
U3YYCHHBIH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsi TEOPETUYECKUM Mmarepuani |
(paKkTOJIOrMUYEeCKUE CBEJACHHUS O BEILIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O011asi 1 HeopraHWYecKasi XUMUs» 00y4arolUMCs MPEIOCTaBISAETCS BO3MOKHOCTh
OCO3HATh 3HAYEHHE MEPUOJUUYECKOTO 3aKOHA C OOIIETEOPETHUECKHX U METONOJIOTUYECKUX
NO3UIMM, TIyOXKe TMOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIMI 3TOro 3akoHa — OT
000011aro1IeH 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUN O BaXKHEUIIMX BEHIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHUH, a TaKXKE O XUMHUYECKHMX PEAKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTIX
npotekanus ponoiHseTcs B kKypcax 10 u 11 kmaccoB aneMeHTaMu Coep KaHus, IMEIOIITIMU
KyJBTYpPOJIOTUYECKUI W TPUKIATHON Xapakrep. DTH 3HAHHUS CHOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XMMHUHU C JPYTMMHM HAayKaMmH, PacKpbIBalOT €€ pPOJb B IO3HABATEIBHOU H
PAKTUYECKON J1eATeTbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K MPOLECCY
TBOpYECTBA B OOJACTH TEOPUM M TMPAKTUYECKUX NPWIOKEHUNA XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpodieMax,
CBS3aHHBIX C XHMMHEH, KPUTHYECKH OCMBICIMBATH HMHPOPMAIMIO U MPUMEHATH €€ UIs
MOMOJIHEHUSI ~ 3HAHWUM,  PEHIEHUST  HHTEIUIEKTYaJbHBIX M JKCIIEPUMEHTAIbHBIX
UCCIIEZIOBAaTENIbCKUX 3a4ad. B menom copepxanue yuyeOHOro mpeamera «XUMHS» JaHHOTO
YPOBHSI U3yYEHHUsI OPUEHTUPOBAHO HA (POpPMHUpOBaHHE Y 00YUYaAIOUIUXCS MUPOBO33PEHUYECKON
OCHOBBI JJIi TOHMUMaHHUA (PUIOCOPCKUX HJEH, TaKuX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYECKOTO M OPraHMYeCKOTO MUpPa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTaBOM
U CTPOCHHUEM, IMO3HABAEMOCTh NPUPOAHBIX SBICHUM IyTEM OHKCIIEPUMEHTA W PELICHUS
OPOTUBOPEYUN MEXKIYy HOBBIMU (PAKTaMHU M TEOPETHUYECKUMH MPEANOCHUIKAMH, OCO3HAHHE
pOJIM XMMHUHM B PEIICHUH OHKOJOTMYECKUX TMpoOieM, a Takxke MnpodiaeM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbs, CO3JaHUs HOBBIX TEXHOJOTHI U MaTEPUATIOB.



B rmuiane pemeHus 3ajad BOCIUTAHHUS, Pa3BUTUS U COLMAIM3ALMH OOYyYaroIIUXCS
OPUHATHIE NPOrpPaMMON MO XWMHHM HOJAXOIbI K ONPEICICHHUIO CONEpPkKAaHUS U MOCTPOCHHUS
peaMeTa MpeayCcMaTpuBaloT (POPMUPOBAHUE YHUBEPCAJIbHBIX Yy4YeOHBIX JCHCTBUH,
MMEIIINX 0a30BO€ 3HAYEHUE JUIsl PA3NMYHBIX BHUIOB JACSITEIBHOCTH. PELICHUS MpOOIeM,
MOUCKa, aHaiu3a U 00paboTku MHOOpMAIUKM, HEOOXOIUMBIX ISl MPUOOPETEHHS OMbITa
NPAKTUYECKOM M HCCIEAO0BATEIbCKOM AESTENbHOCTH, 3aHMMAIONIEH Ba)XXHOE MECTO B
MO3HAHUU XUMUHU.

B mpakTuke npenojaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMsI, TaKk
U Ha YpOBHE cpeAHero ooOmero oOpa3oBaHMs, TPHU OIPEACICHUU COJEPKATEIHHOM
XApAaKTEPUCTUKU LENEeN M3ydYeHMs IpeAMeTa HAIpaBICHUEM NEPBOCTENEHHOW 3HAYMMOCTH
TPaJIULMOHHO MpHu3HAETCs (OPMUPOBAHWE OCHOB XHMHUYECKOW HayKH Kak oOnactu
COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON IEATEIBbHOCTH YEJIOBEKa W KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyJabTypbl. C METOIMYECKOM TOYKHM 3pEHUs TakoW MOAXOH K
ONPENEIICHUIO LEJIeH U3yUEHUs MIPEAMETA SIBJISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO TaHHOM TOYKE 3pEHUs IVIaBHBIMU LEISMHU M3YYEHHUs NpenMeTra «XHUMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBISIOTCS:

o (dbopMHUpOBaHUE CUCTEMBl XMMHUYECKMX 3HAHUM Kak BaKHEWIIEH cocTaBistouieit
€CTECTBCHHO-HAyYHOW KapTUHbBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHATHS,
(dyHIaMEeHTaJIbHbIE 3aKOHbl W TEOPUUM XUMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE H
NOHUMaHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO  Xapakrepa,
03HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHMUS,

o dopMupoBaHHE U pa3BUTUE TMPEJICTABICHUA O HAy4YHBIX METOAAX IMO3HAHUS
BEIIECTB W XUMHUYECKUX PEAKIHi, HEOOXOAMMBIX s TNPUOOPETeHHUS YMEHUH
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOLIMX MECTO B MPUPOE, B
IIPAKTUYECKOU U MMOBCEIHEBHOM KU3HU;

o pa3BUTHE YMEHHMM M CHOCOOOB JAESTENbHOCTH, CBSI3aHHBIX C HAOJIONCHHUEM H
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COONIOIEHNEM MTpaBuil 0€30MacHOro o0palieHus
C BEILECTBaMHU.

Hapsiny ¢ aTum, copepskarenbHas XapakTepUCTHKA LENEeN U 3a1ad U3ydeHus MpeaMeTa B
OporpaMMe MO XUMHUM YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUHM C HOBBIMH
IPUOPUTETAMU B CUCTEME CpeHero oluiero oopasoBanus. CeronHs B MpernojgaBaHuid XUMUU
B Oousplieil crenmeHW OTHAETCS MPEANOYTEHHE MPAKTHUYECKOM KOMIIOHEHTE COJCpyKaHUs
o0yueHHs, OpPHEHTHPOBAHHON HAa NOArOTOBKY BBIIYCKHMKA 00I€00pa30BaTeIbHOM
OpraHu3alliy, BIAJCIOMEro He HAOOPOM 3HaHUH, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh
cnoco0aMM M YMEHHUSMHM aKTUBHOIO MOJIYYEHHsS 3HAHMM M NPUMEHEHHS UX B pealbHOU
KU3HU JUIs] peIIEHUs TPAKTUYECKUX 3a/1a4.

B cBs3u c 3TUM TnpU M3yyeHUH TpeaMera «XUMUS» JIOMUHUpYIOIEee 3HAYCHHUE
nprOOpeTaloT TaKUe LU U 3a]]a4i, KaK:

agantainys  o0y4aroluxcss K  YCJIOBUSIM  JMHAMUYHO  Pa3BUBAIONIETOCS  MHPA,
dbopMUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPHHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dopMupoBaHue y OOY4YAIOIIMXCS KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITHIA),
UMEIOIMX YHUBEPCAJIbHOE 3HAYEHHE I PA3IMYHBIX BHUIOB JCSATEIBHOCTH. PELICHHUS
npoOJieM, MOoucKa, aHanm3a U o0paboTku WHPOPMAIUU, HEOOXOAMMBIX IS TMPUOOPETCHHUS



OTIbITA ACATEIBHOCTH, KOTOPAsi 3aHUMAET BAXKHOE MECTO B MO3HAHWHM XUMHUH, a TAKXKE IS
OIICHKA C TIO3UIMN DKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB W
XUMUYECKHUX MTPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOITHYIO CPEIY,

pa3BUTHE MMO3HABATEIHLHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPYCCKHUX CTIOCOOHOCTEH
00y4aroIuxcs: COCOOHOCTH CaMOCTOSITEbHO MPUOOPETAaTh HOBBIE 3HAHMS MO XWMHUU B
COOTBETCTBUM  C  JKMU3HCHHBIMH  IOTPEOHOCTSAMH,  HCIOJIb30BaTh  COBPEMCHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTUH I TIOMCKAa M aHaiu3a Y4eOHOW W HAyYHO-TIOMYJISIPHOM
nH(pOpMaIMK XUMHUYECKOTO COJIEPKAHUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YyJAIONTHUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIUICHUS,
HaOJIIOIaTeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJIWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUH M MPOBEICHUN XUMHUYIECKOTO AKCIIEPUMEHTA,

BOCIIHTaHUE y OOydYaronmxcs YOSKAEHHOCTH B T'yMaHHCTHYECCKOW HAmpaBICHHOCTH
XUMHAH, €€ BaXHOM PpOJIM B PEIICHHMH [I00ANbHBIX IPOOJIEM  paIMOHAIBHOTO
IPUPOIOTIOIE30BAHMS, TIOTIOTHEHHSI YHEPTETHUYCCKUX PECYPCOB M COXPAHCHHS TPUPOTHOTO
paBHOBECHsI, OCO3HAHHWS HEOOXOMMMOCTH OEPEKHOTO OTHOIIEHUS K TPHUPONIE U CBOEMY
3M0POBBIO, @ TaKKe NPHOOPETCHHS ONBITa MCIOJIB30BAHUS TOMYYCHHBIX 3HAHWHN IS
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOGHOM maHe cpenHero oOmiero oopa3zoBaHus MpeaAMET «XHUMHs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MPEAMETHOM 00siacTh «ECTeCTBEHHO-HAYYHBIE TIPEIMETHI».

OOGmiee yucao 4YacoB, OTBEACHHBIX IS M3y4YeHHUS XUMHH, Ha 0a30BOM YpPOBHE
cpeaHero obiero odpasoBanus, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1 vac B
HEJIEII0), B 11 KJ1acce — 34 yaca (1 yac B HEJIEIII0).



COAEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUU

[IpenmeT opraHn4eCKON XUMUU: €€ BOSHUKHOBECHHUE, PA3BUTUE U 3HAYCHUE B MOJTYYEHUH
HOBBIX BEILECTB M MarepuaioB. Teopus CTPOEHUS OpPraHUYECKHX coeluHeHuil A. M.
BytnepoBa, €€ ocHOBHBbIE ToOJOXKEHUS. CTPYyKTypHBIE (POPMYJIbI OPraHMYECKHX BEIIECTB.
T'omonorust, uzomepus. XuMuuecKkas CBA3b B OPTraHUYECKUX COCAMHEHUSX — OAWHAPHBIC U
KpaTHBIE CBS3HU.

[IpencraBnenne o  kiaccupuKalMK  OpraHuyeckux  BemecTB. HomeHnkiarypa
OpPraHMYECKHX COCIUHCHHM (CHCTeMaThyeckas) W TPHUBHAJIbHBIC HAa3BaHMS Ba)KHEHIITHX
MPEACTABUTENIEHN KJIACCOB OPTAaHUYECKUX BEIIECTB.

DKCIIEpUMEHTAIbHBIE METO/IbI U3yUYEHHS BEUIECTB U MX MPEBPAILLCHUI. 03HAKOMIICHUE C
oOpa3llaMi OpPTraHMYECKUX BEIIECTB W MaTephallaMd Ha HX OCHOBE, MOJECIMPOBAHUE
MOJIEKYJI OPraHUYECKUX BEIIEeCTB, HAOIIONEHNE U OMTUCAHNE IEMOHCTPAIIMOHHBIX OIBITOB 110
NPEBPAICHAIO OPraHMYEeCKUX BEIIECTB IPH HarpeBaHuu (IUIaBlieHHWE, OOyIIIMBaHUE H
TOPCHHE).

YriieBogopoasl

AJIKaHBI. COCTaB M CTPOCHUE, TOMOJIOTMYECKUU psia. MeTraH u 3TaH — mOpocTeiiime
MPEJICTABUTEIIA AJKAHOB. (U3MYECKHE W XUMHUYCCKHUE CBOMCTBA (pPEakIMU 3aMEIICHUS |
TOPCHUS), HAXOXKJICHUE B TIPUPOJIEC, MTOJyUCHUE U IIPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUMN PSAJ. DTUIIEH U TPOMUIIEH — POCTEUIIINE
NPEJCTABUTENIA AJIKCHOB: (PH3MUECKUE M XMMHYCCKUE CBOMCTBA (pEakluu TUAPUPOBAHMS,
raJIOTCHUPOBAHUS, THIPATAIlUK, OKUCIICHHSI U TIOJMMEPH3alliK), TOJyYeHHE U IPUMCHCHUE.

Ankanuensl. Oyraauen-1,3 u metundyraauen-1,3; crpoeHue, BaXKHENITNEe XUMUIECKUE
cBOMcCTBa (peakius nojaumepu3aiyu). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKHHBI. COCTaB W OCOOCHHOCTH CTPOCHHMS, TOMOJOTUYECKHI psia. AIETWIEH —
NPOCTEUIINNA TPEACTABUTENh AJIKHHOB. COCTaB, CTPOCHHE, (PU3NYECKHE M XUMHUYECKUE
CBOWCTBa (peakIuy THIPUPOBAHS, TaJJOTCHUPOBAHNS, THAPATAIINH, TOPEHUS), TIOIYICHUE U
PUMEHEHHUE.

Apenbl. benzon. cocraB, cTpoeHue, (QU3MUYECKHE W XUMHYCCKHUE CBOHCTBa (peakiiuu
raJIOTCHUPOBAHUS U HUTPOBAHU), MOJIYICHHE U TIpUMEHEeHHE. Toryon. cocmas, cmpoeHue,
Quzuueckue u xumuueckue ceovcmea (peakyuu 2an02eHUPOBAHUL U HUMPOBAHUSL),
nonyyenue u npumenenue. TOKCMYHOCTh apeHOB. leHeTHdeckass CBA3b MEXKIY
YIJIEBOJOPOIAMU, TPUHAICKAIIUMH K PA3JIMYHBIM KJIACCaM.

[IpupoHbIe UCTOYHUKHU YTIIEBOIOPOAOB. [IpupoHbIi ra3 U MoMmyTHBIC HEPTIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl nepepaboTku He(TU: TMEeperoHka, KpPEeKUHT
(TepMUYECKHH, KaTAIMTHUYECKHU), mUponu3. [IpomykThl miepepaboTku HepTH, UX
NpUMEHEHUE B TMPOMBIIUICHHOCTH M B ObITy. KaMeHHBIH yroib W TPOAYKTHI €ro
nepepadoTKu.

DKCIEpUMEHTAJIbHBIE METOAbI U3YUYEHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHE C
oOpasllaMy TIacCTMacC, KaydyyKoB U pe3uHbl, Kouiekiuu «HedTts» u  «Yromp»,
MOJEIUPOBAHUE MOJEKYJ] YNIEBOAOPOAOB UM  TaJOr€HONPOM3BOAHBIX, IPOBEICHUE
IPAKTUYECKON pabOThI: MOMYYEHUE ITUIICHA U U3YUYEHUE €T0 CBOMCTB.




PacuértHnle 3agaun.

BbIunciieHuss 1Mo ypaBHEHUIO XUMHUYECKOW peakimuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 MCXOIHBIX BEIIECCTB WIN MPOIYKTOB PEaKIIUH).

Kucinopoacoaep:kamue opraHu4ecKue coeIMHEeHUs1

[IpenenvHble OMHOATOMHBIE CHUPTHI. METaHOI W AITAHOJN. CTpOeHUe, (pu3mdyeckue u
XAMHYECKHE CBOWCTBAa (peakiMd C aKTHBHBIMH METaJUIaMH, TaJIOTC€HOBOIOPOIAMH,
ropeHue), NpUMEHEeHUe. BomopoiHbIe CBA3M MEXIy MOJIeKyJamMHu chupTtoB. [leiicTBue
METAaHOJIAa ¥ ITAHOJA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHOUPTHI. DTUJIEHIIMKOJAb W DIHULEPUH: CTPOEHUE, (PU3NYecKue u
XMUMHUYECKUE CBOMCTBAa (B3aUMOJICHWCTBUE CO INEJIOYHBIMH METAJIAMH, KauyeCTBCHHAsS
peakisi Ha MHOTOATOMHBIC CHHPTHI). JlelCTBHME Ha OpraHuM3M uenoBeka. [IpuMeHeHHe
[JIMIEPUHA U STUJICHIIIUKOJIS.

®deHon: CTpOeHUE MOJIEKYINbl, (U3MYECKUEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTh
denona. [Ilpumenenue ¢genona.

Anpaerunbl U Kemowsi. DopManbAeTUll, aleTaldbJACTU. CTPOCHHE, (U3UYECKHE U
XMUMHAYECKUE CBOWCTBA (peakiluu OKHCICHHS M BOCCTAHOBJICHHS, KAYCCTBCHHBIC PEaKIUH),
MOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TIpe/IeNIbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbUHASI U YKCyCHAs! KUCIIOTHI:
cTpoeHHe, (pu3MYecKue W XUMHUYECKHE CBOICTBa (CBOWCTBA, oOIIMe IUIs Kiacca KHUCIOT,
peakusi drepurKanum), NodydeHne u npuMeHenrne. CTeapuHoBasi U OJICMHOBAST KHCIIOTHI
KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. MblIa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHE.

CrnoxHble 3(pUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX 3(DHUPOB.
AKupsl. I'maponus xupos. [Ipumenenune xupoB. bruonornueckas poJib JKHPOB.

VYrieBobl: cocTaB, Kiaccu(ukanus yreBonoB (MOHO-, - U Toucaxapubl). [oko3a
— TMpOCTeHIMM MOHOcCaxapu. OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (U3HMYECKUe U
XUMHYECKUe cBoicTBa (B3aumoseiictBue ¢ ruapokcuaom menu(ll), okuciaeHne aMmMuadHbIM
pactBopoMm okcuaa cepebpa(l), BoccTaHOBIIEHUE, OpPOXKEHUE TIIFOKO3bI), HAXOKICHHE B
npupoje, IpuMeHeHue, ouonorudeckas poiib. @orocunTes. OpyKTO3a Kak U30Mep MIFOKO3bI.

KpaxMmai u 1nemntono3a Kak npupoanbie noiuMepsl. CTpoeHre Kpaxmasia U HEJUTI0I03bI.
dusnveckue W XUMHUYCCKHE CBOWCTBA Kpaxmaja (THAPOJN3, KAauyeCTBEHHAs PEAKIUS C
HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyYEHHsI BELIECTB U MX IPEBPALICHMI: IPOBEIECHUE,
HAOJIOEHNE U OINKCaHWE JAEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CIHUPTOB, Kau€CTBEHHBIC
peaKkiy OJHOATOMHBIX CHUPTOB (okucieHne 3taHona okcuaoM menu(ll)), MHOroaToMHBIX
cnuptoB (B3amMonericTBue muiepuna ¢ ruapokcuaoM menu(ll)), anpaerunoB (oKuciIeHHE
aMMHaYHbIM pacTtBopoM okcuaa cepebpa(l) m ruapoxcuaom memu(ll), B3ammopeiicTBHe
KpaxMaja ¢ HWOJIOM), NMPOBEICHHE MPAKTUYECKOW paldOThI: CBOIMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaun.

BbIunciieHust M0 ypaBHEHUIO XHUMHUYECKOW peakimuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM IMPOIYKTA PEAKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO M3 MCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH).

A3oTconepxaliyie OpraHu4eCK1ue COEIMHEHHUS.



AMUHOKUCIIOTHI Kak aM$OTepHbIE OpraHuYeckue coeauHeHus. Dusznueckue u
XMMHUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe DIHMIMHA). bronorndyeckoe 3HauCHHE
aMuHOKUCHOT. [lenTusl.

benkn Kak NMpUpOIHBIE BBICOKOMOJEKYISIpHBIE cOeNMHEHUS. [lepBUuHas, BTOpUYHAA U
TPETUYHAsI CTPYKTypa OeikoB. XUMHUYECKHE CBOMCTBA OETKOB. THAPOJIN3, JICHATypalus,
Ka4eCTBEHHBIC PEAKITNHN Ha OCIIKHU.

DKCIIepUMEHTANIbHBIE METOBl M3yYCHHs BEIIECTB W WX IMPEBpAIICHUI. HAOTIONeHUE U
OMMUCAaHUE JEMOHCTPALMOHHBIX ONBITOB. JIEHATYpalusi OCJIKOB MPU HArpEeBaHUU, IIBETHHIC
peakuu OeIKoB.

BbicokoMoIeKyJISIpHbIE COeIMHEHUSA

OCHOBHBIE TIOHATUSI XUMHUHM BBICOKOMOJICKYJSPHBIX COCAUHEHUN: MOHOMED, TMOIUMED,
CTPYKTYpPHOE€ 3BEHO, CTEICHb IMOJIUMEPHU3AINU, CPEIHSST MOJEKylsipHas macca. OCHOBHBIE
METOAbl ~ CHUHTE3a  BBICOKOMOJIEKYJISIDHBIX  COCAMHEHHH  —  TOJIUMEpuU3alusi |
MOJIMKOHICHCAIIUSL.

DKCIEPUMEHTAIbHBIE METOAbI U3YUEHHUS BEUIECTB U UX NMPEBPALICHUN: 03HAKOMIICHHE C
oOpa3iiamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KayUyKOB.

MeXTpeIMETHBIE CBSI3H.

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H TPH M3ydeHUH opranndeckor xumuu B 10 kmacce
OCYIIECTBIISICTCS YepE3 UCIOIH30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHSTUH, SABJISIOIIUXCS CHUCTEMHBIMHU JJISI OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS. SBIICHHWE, HAyYHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpus, aHajdu3, CHUHTEe3, Kiaccu(uKanus, MNEePUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOAECITUPOBAHHUE.

dusuka: Marepus, SHEPrusi, Macca, aroM, D3JIEKTPOH, MOJIEKYJIA, SHEPreTUYEeCKUun
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIIMUUHBI
Y €IMHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, ouocdepa, oOMEH BeUIECTB B opraHusMme, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BelecTBa (OCIKU, YITIEBOIbI, KHUPBI, PESPMECHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPOJIbI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHoJorus: MNHIIEBbIE MPOAYKThI, OCHOBBI PAalMOHAJIBHOIO IHUTAHUS, MOIOILINE
CPEACTBA, JIEKAPCTBEHHBbIE U KOCMETHYECKUE MPEnaparbl, MAaTEpUAIIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHUU

XUMUYECKUN dyeMeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs OO0O0JIOYKA.
DHEpreTUYecKue YpOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, S, P-, O- dJIeMeHTHI.
OcoOeHHOCTH paclpeeeHUs AJICKTPOHOB IO OpOUTAIISIM B aToMaX 3JEMEHTOB IEPBBIX
YETHIPEX MEPHUOIOB. DNEKTPOHHAS KOH(DHUTYpaIlrsi aTOMOB.

ITepuognueckuii 3axkoH u Ilepumommueckas cucrema xuMudeckux sneMeHtoB JI. U.
MenpeneeBa. CBsi3b NMEPUOAMYECKOTO 3akoHAa W IlepHoguyueckoil CHUCTEMBbl XUMHUYECKHUX
anemeHToB [[. 1. MeHeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH



U3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M 00pa3yeMbIX UMM TPOCTBIX U CIOXKHBIX
BEILECTB 10 IPyNIaM U MepruoaaM. 3HaYEHNE NMEPUOANYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

CtpoecHHe BelecTBa. XUMHUECKas CBA3b. BHIbI XMMHUYECKOH CBsI3U (KOBaJICHTHAsS
HETIOJISIpHAsl U MOJIIPHAsS, MOHHAs, MeTaJlTn4eckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMHAYECKOM  cBsi3  (OOMEHHBIH W JIOHOPHO-AaKIENTOPHBIN). BomopomHas  CBs3b.
BaneHTHOCTb. DNeKTpoOoTpulaTENbHOCTh. CTeNneHb OKUCIEHUs. IOHBI: KAaTUOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THUMBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUMA
KPHUCTAJUIMYECKOU PEIIETKHY.

[Tonsitne o gucnepcHbIX cuctemax. VICTMHHBIE W KOJUIOMAHBIE PacTBOpbl. MaccoBad
JIOJISl BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHui. HomeHkiarypa HeOpraHM4ecKuX
BEIIECTB. [ €HETHUECKAasl CBSA3b HEOPTraHMYECKUX BEIIECTB, NMPUHALICKAIIUX K Pa3TUUHBIM
KJIaccaM.

Xumnueckas peakuus. Knaccudukanus XUMHUUECKUX PEAKIUNA B HEOPraHMYECKOW U
OpPraHWYEeCKOM XHMMHUHU. 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHUsS U
NPEBPALICHUS SHEPTUU NP XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3IHuYHbIX (PakTopoB. OOpaTUMBIE PEAKIUU.
Xumnueckoe paBHOBecHe. DAKTOPHI, BIUAIOIINE HA COCTOSHUE XUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

Onexrponutndeckas auccouuanus. CunpHble U cinadble MEeKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB. KUCasl, HEUTpaJbHAas, IIEJI0YHAS.

OKUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUU.

DKCIEpUMEHTAIBHBIE METOJbI U3YUYCHHS BEIIECTB M WX NMPEBPALICHUN: TEMOHCTPALUS
tabnui «llepuonuueckas cucrema xumuueckux anemeHToB JI. V1. MenaeneeBa», uzydenue
MoOJieJIe KPUCTAUIMYECKUX PEMIETOK, HAOMI0JeHWe W OMHCAHHUE JEMOHCTPAIIMOHHBIX U
71a00PaTOPHBIX OMBITOB (pa3iioyKEHHE MEPOKCHIA BOAOPOAAa B MPUCYTCTBUH KaTalll3aropa,
ONpENIEICHUE CPENbl PAacTBOPOB BELIECTB C TMOMOILIBID YHHUBEPCAIBHOTO WHJIMKATOPA,
peaki HMOHHOTO OOMEHa), MPOBEJACHHUE MPAKTHUSCKOW paboThl «BiMsHUE pa3IUYHBIX
(aKTOpOB Ha CKOPOCTh XUMUYECKOM peaKIuu».

Pacuérusnlie 3agaun.

Pacu€tel 1Mo ypaBHEHUSM XUMHUUYECKUX pPEAKIUH, B TOM YHCIE TEPMOXHMHUYECKUE
Pacy€Thl, PaCYETHI C UCIIOJIBb30BAHUEM IOHSITHUS «MACCOBAs JOJISI BEILIECTBA».

Heoprannueckasi xumust

Hemeramnsl. Ilonoxenne HemeraimioB B llepuoamyeckoin cucremMe XHMUYECKHX
anementoB [[. 1. MenneneeBa U 0COOEHHOCTH CTpO€HHUs aroMoB. Pu3MUECKHE CBOKCTBA
HEMETAJJIOB. AJUIOTpPOIMsS HeMeTa/utoB (Ha mpuMepe Kuciopozaa, cepwl, (ochopa wu
yriIeposa).

XHUMHUYECKHAE CBOMCTBA BaKHEHWIINX HeMeTaJlIoB (rajoreHoB, cephl, a3oTa, ¢ocdopa,
yrepoaa W KpEeMHHS) M WX COeAMHEHHH (OKCHIOB, KHCIOPOICOACPKAINIUX KHUCIIOT,
BOJIOPOJIHBIX COCAMHEHUIA).

[IpuMeHeHnE BaKHEUIIIMX HEMETAJUIOB U X COECTMHEHUIA.

Meramnsl. [lonoxenue meramioB B Ileproanueckoil cucrteme XMMHYECKUX JIEMEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX OOOJIOUEK aTOMOB METAaJUIOB.
O6mme Qusnueckne cBoicTBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUUA PSiT
HaIps>KEHUA METAIIIOB.



XUMUYECKHAE CBOMCTBA Ba)XKHEWIIMX METa/UIOB (HATpWi, Kajaui, KaJlbLWH, MarHHH,
QIFOMUHUH, IUHK, XPOM, XKEeJIe30, MEJlb) U UX COCTUHCHUM.

OO6mmue crnocoOb! Moy4eHus: MeTauioB. [IpumeHneHne MeTauioB B ObITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOIbl HM3YyYEHHS BEIIECTB M HUX IMPEBPALICHUI. H3yYCHHE
KOJUTEKIIMK «MeTaJibl M CIUIaBbI», 00pa3lloB HEMETAJUIOB, PEIICHUE IKCIEPUMEHTATBHBIX
3ajma4, HAOMIOACHHUE W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX  OMBITOB
(B3amMoOICCTBHE THIPOKCUIA ATFOMHHHS C PACTBOPAMHK KHCJIOT U IIEI0Yel, Ka9yeCTBCHHBIS
peakIuy Ha KaTHOHBI METAJLIOB).

Pacuétnbie 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEaKIIMU BEUICCTB, pacyéThl Macchl (00bEMa,
KOJIMYECTBA BEILICCTBA) MPOJAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIICCTB KMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B 00ECHEUEHMH DKOJOTMYECKOM, DHEPreTHYECKOW U MHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [IoHATHE O HAayyHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX TPUHIUNAX MPOMBIIIJICHHOTO MOJIYYSHUS
Ba)KHEHUIIINX BEIIECTB.

YenoBek B MUpE BELIECTB M MAarepUajoB. BAXXHEUIIME CTPOUTENBHBIE MaTepualsbl,
KOHCTPYKIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KEPAMHUKA, MAaT€PUAIIBI ISl JICKTPOHUKH,
HaHOMAaTepHuasbl, OPraHMYECKUE U MUHEPATIbHbIC YIOOPEHHUS.

XUMHSI U 30pOBBE YEJIOBEKA. MPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuyia 0O€30MacHOTO MCIOJIb30BaHUS TpenaparoB OBITOBOM XMMHUU B TOBCEIHEBHOMU
KU3HU.

Me:KIpeIMETHBIE CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBsI3el MPU M3yUYEeHUH O0IIe U HEOPTaHUYECKON XUMUU B
11 xkmacce OCYHIECTBISETCS Yepe3 HCIOIb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAYUYHBIX
IOHATUM, TaK W MOHATHUM, SBISAIOLIMXCA CHUCTEMHBIMU JUISI OTHEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 1IUKJIA.

OO1mue ecTeCTBEeHHO-HAy4YHbIe TOHATHA: HAy4HbIH (DakT, TUmores3a, 3aKkoH, TEOopus,
aHaiau3, CHUHTE3, KiaccUUKalus, TEPUOAUYHOCTb, HAONIONEHUE, OKCIICPUMEHT,
MOJEJIMPOBAHUE, U3MEPEHUE, SBICHUE.

®usuka: marepus, YHEpPrusi, Macca, arom, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaIMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEI0, OOBEM,
arperarHoe COCTOSIHHE BEMIeCTBA, (U3MYECKUE BEIWYWHBI M CIWHHIBI WX HW3MEpPEHUS,
CKOPOCTb.

buonorus: kieTka, opraHus3M, ’KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadus: MuHepasbl, TOpHBIE MOPO/IBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

Texnomorus. XUMHNYICCKasA IMPOMBIIIIJICHHOCTD, MCTAJIIIYypTIusd, IMpOU3BOACTBO
CTPOUTCIIbHBIX MaTcpurualioB, CEJIbCKOXO3IHMCTBEHHOE IMpOU3BOACTBO, IIumeBast
IMPOMBIIIIJICHHOCTD, Q)apMaHGBTH‘IGCKa}I IMPOMBIIIVIICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX
IIpCIIapaTros, IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpHalioB, QJICKTPOHHAsA

IIPOMBIINIJICHHOCTh, HAHOTCXHOJIOI'NH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOyYaroIIMMUCS
nporpaMM  cpeiHero oéOmero o0Opa3oBaHUs  (JIMYHOCTHBIM, METalpPEAMETHBIM H
npeAMeTHbIM). Hay4dHo-meroquueckold  OCHOBOW  Juisi  pa3pabOTKHU  IUIAHUPYEMBIX
pE3yJbTaTOB OCBOCHHUS IMPOTpamMM CpPETHEro OOIIero oO0pa3oBaHUs SIBJISETCS CUCTEMHO-
NEeATEIBHOCTHBIN MOAXO.

B cooTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IIOAXOAO0M B CTPYKTYpPE€ JIMYHOCTHBIX
pe3ybTaTOB OCBOCHUS NpeaMmeTa «XHUMHSI» Ha YpOBHE CpeIHEro oouero oopazoBaHUs
BBIJICJICHBI CJIIEYIOIINE COCTABISAIOIIME!

OCO3HaHUE O0YyYAIONTUMUCS POCCHICKON TPaXTaHCKOW UACHTHYHOCTUA — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEETIEHHUIO;

HaJM4KMe MOTUBALUU K O0YYEHHUIO;

LEJICHANPABIEHHOE pa3BUTHE BHYTPEHHUX YOEXKAEHUM JMYHOCTHU Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEN U UCTOPUYECKUX TpaJAMLIMi 0a30BOM HAYKH XUMHUH;

TOTOBHOCTb U CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEH JIEATEIIbHOCTU
LEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMH, MPHUCYIIMMH LEJIOCTHOW CHUCTEME XUMHYECKOTO
o0pa3oBaHus;

HaJM4KMe MPABOCO3HAHMS DKOJIOTHYECKOW KYJIBTYphl M CHOCOOHOCTH CTaBUTH LIETU U
CTPOUTH )KU3HEHHBIE ILIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUS INpeaMera «XUMHs» JOCTUTAKOTCA B €IUHCTBE
yueOHOW M BOCHHUTATEIbHOW JIE€ATEIbHOCTH B COOTBETCTBUU C TI'yMaHHUCTHYECKUMH,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTAMHM M HJICAIAMH POCCHUMCKOTO
Ipa)X/JIaHCKOTo O0IECTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU M MpaBUJIaMH TOBEICHUS,
CHOCOOCTBYIOIIMMHU  IPOIIECCaM  CaMOIIO3HAHMWS, CaMOPa3BUTHS W  HPABCTBEHHOI'O
CTAHOBJICHMSI JINYHOCTU O0YYarOIIHXCS.

JImunOCTHBIE PE3yNIbTAThI OCBOCHHUS npeamera «XuMHs» OTPAKAKOT
c(hOPMHPOBAHHOCTh  OMNbITA  [MO3HABATEJIBHOM W  MPAKTUYECKOHM  J€ATEIbHOCTH
0OyyYaroIuXxcs MO0 peanu3alry MPUHATHIX B 0011IeCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

OCO3HaHUsI OOYy4YalOIIMMHCS CBOMX KOHCTHTYIMOHHBIX TIpaB M  OO0s3aHHOCTEH,
YBa)KEHUSI K 3AKOHY U MPABOIOPSAIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUECKOM JEATENbHOCTH IMpPH CO3AAHUU Y4EOHBIX
IOPOEKTOB, PEIICHWU Y4YEOHBIX W TMO3HABATEIbHBIX 3a7ad, BBINOJHEHHUH XUMHYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U apryMEHTHI
JAPYTUX MPU aHAIU3€E PA3IMYHbBIX BUIOB YUeOHOH JAESITEIbHOCTH;

2) NaTpUOTHYECKOT0 BOCITUTAHNA:

LIEHHOCTHOTO OTHOLIECHHUSI K MCTOPUYECKOMY M HAyYHOMY HACJIEIHUIO0 OTEYECTBEHHOU
XUMUH;

YBaXEHUS K IMPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOrO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJbTaT JIUTEIbHBIX



HaOIOJICHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, MTOCTOSTHHOTO TPy/Ja YYEHBIX U
MIPAKTUKOB,

MHTEpeca W T03HABATEJIbHBIX MOTHMBOB B TOJYYEHHHU M TMOCIEIYIOIMIEM aHaIu3e
MH(pOpPMAIINH O MEPEIOBLIX TOCTHXKEHUSX COBPEMEHHON OTEUECTBEHHOM XUMMUH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBECHUS;

CIIOCOOHOCTH OIICHUBaTh CHUTYyallud, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH,;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJACHUE W MOCTYNKH CBOMX TOBAPHUIIEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX MOCTYIKOB,;

4) hopMUpPOBaAHUS KYJIBTYPHI 310POBbSI:

MOHUMAaHUSI [IEHHOCTEW 3J0pOBOTO M 0O€30MacHOro oOpasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroieHnst IpaBmiI 0€30MacHOTO OOpAaIIeHHs C BEIIECTBAMHU B OBITY, OBCETHEBHON
YKU3HU U B TPYJAOBOM JACATEILHOCTH;

MOHMMAHUS 1EHHOCTH MPaBUJI WHAUBUIYAJIHLHOTO W KOJJIEKTUBHOIO O€30IMacCHOIro
MOBEJICHUSI B CUTYyAITUSX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJICH;

OCO3HAHHUS MOCJICACTBUN U HEHPUATHS BPEAHBIX MPHUBBIUCK (yHOTPEOICHHS aIKOTOJIs,
HApPKOTHKOB, KypeHH);

5) TpynoBOro BoCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-MCCIIEI0BATENbCKONW JI€ATENbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JEATEIbHOCTH,;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3aJad COLMATbHOMN
HarpaBJICHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3YYCHHIO TIpodeccuil pa3indyHOTO posia, B TOM YHCIIEe Ha
OCHOBE MMPUMEHEHUS IPEAMETHBIX 3HaHHI 110 XUMHH;

YBaKEHUSI K TPYAY, JIOASIM TpyAa U pe3yabraraM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUAYaJIbHOW TPAeKTOPUU OOpa3oBaHuUs,
Oynymieit mpodeccu W peaau3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YUYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB M MOTPEOHOCTEM 00IIIeCTRa,;

6) 3K0JIOrHYeCKOro BOCIIMTAHUA '

HKOJIOTMYECKH  11eJIeCOO0pPa3HOro  OTHOIIEHUSI K  TIPUPOJEe, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAaHUs  II00AJBbHOTO  XapakTepa  JKOJOTHYECKHX  MpolieM,  BIHUSHUS
AKOHOMHMYECKHUX IMPOLECCOB HA COCTOSIHUE TPUPOJHOMN U COLIMATIBLHOM CPEbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUN XUMHUU JUISl PEIICHHS
BOIIPOCOB PallMOHAIILHOTO MPUPOJIONOIb30BaHMS,

AKTUBHOI'O HEMPUATHUS JECUCTBUM, MPUHOCAIINX BPEH OKPYKAOILIEH NPUPOJHOU CpeELE,
YMEHUS MIPOTHO3UPOBATH HEOJIaroNpUsITHBIC HKOJIOTHYECKHE MOCTEACTBUS
MPEAITPUHUMAEMBIX IEMCTBUM U MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJICHUS, DKOJIOTUUECKOM KYJIbTYphI, OMbITa
NEATEIbHOCTH JKOJIOTUYECKOW HaIPaBICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAIBHOW MpaKTHUKE, CIOCOOHOCTH M YMEHHS
AKTUBHO MIPOTUBOCTOATH UIACOJOTHH XeMopoOuu;

7) HIEHHOCTH HAYYHOT'0 MO3HAHMS:



c(hOPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU U OOIIECTBEHHOU MTPAKTUKH;

MOHUMAaHUS CIeNU(PUKA XUMHUW KaK HayKd, OCO3HaHUsA e€¢ poiu B (HOPMHUPOBAHUHU
pPaIMOHAPHOTO HAYYHOTO MBINIUICHHSI, CO3JaHUU IICJIOCTHOTO TIPEICTaBIeHUS 00
OKpYXaloleM MHpE KaK O C€JIMHCTBE MPHUPOABI M YEIIOBEKA, B IMO3HAHWM IPUPOTHBIX
3aKOHOMEPHOCTEH 1 PeIIeHUH MPoOIeM COXpaHESHUS MPUPOTHOTO PABHOBECHS,

yOKIEHHOCTH B 0COOOM 3HAYUMOCTH XHMHH JUISI COBPEMEHHOHN IMBWIM3AIUU. B €€
I'YMaHUCTHUYECKOH HANpaBICHHOCTH HW BaXHOW pOJIM B CO3JMaHMM HOBOW 0asbl
MaTepUalbHON KYJIBTYpBl, PEHICHUU TIOOANBHBIX TMPOOJEM YCTOHYMBOTO Pa3BUTHS
YeJIOBEYCCTBA — CHIPhEBOM, SHEPTCTHUCCKOM, IMHUINEBONM M SKOJIOTHUECKON 0€30IMacHOCTH, B
Pa3BUTUM MEAMIIMHBI, OOECIICUCHHH YCIIOBHM YCHCITHOTO Tpyla M SKOJIOTHYECKH
KOM(bOPTHOM KU3HU KaXKJIOTO YJieHa 00IIeCTBa,;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJOB TIO3HAHUS,
MCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCITOJIb30BAaTh MOMydYaeMble 3HAHUS
JUTST aHa3a M OOBSICHEHUS SIBIICHUW OKPYXKAIOMIETO MHpa M TPOUCXONAIIAX B HEM
W3MCHCHHM, YMEHHUS JeinaTh 00OOCHOBAaHHBIE 3aKJIFOUCHUS HAa OCHOBE HAyYHBIX (PAKTOB U
UMEIOTIUXCS TAHHBIX C IEJTBIO0 MOTYYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIONIB30BaTh XWMHUYCCKUE 3HAHHS IS PEIICHUS
po0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpECa K MMO3HAHHUIO M MCCIICI0BATEIIbCKOM ICSITCIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBHUU C >KM3HCHHBIMHU
OTPEOHOCTSIMU,;

WHTEpPECa K OCOOCHHOCTSIM Tpyla B pasIuyHbIX cdepax mnpodheccHoHaTbHON
JIeSITEJIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3ysIbTaThl OCBOCHUS YYEOHOTO TpeaMera «XuUMUsS» Ha YPOBHE
cpeaHero o01ero ooOpa3oBaHus BKIFOUAIOT:

3HaYUMBbIC TSI (POPMUPOBAHKS MHPOBO33PECHHS OOYJAIONTUXCS MEKIUCITUTUTMHAPHBIS
(MexnpeaMeTHBIC) 00IICHAYYHbIC TIOHATHS, OTPAXKAIOIIHNE IIEIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U crienn(UKy METOJ0B MO3HAHHMS, HCITOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIICCTBO, DHEPrus, SBJICHUE, MPOIECC, CUCTEeMa, HAyYHBIM (DaKT, TPHHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIeIOBaHIE, HAOMIOICHNE, U3MEPEHHUE, SKCTICPUMEHT U
JIpYTHE);

yHHBEpCallbHbIe  ydeOHble  jelicTBUs  (MO3HABaTelbHBIC, KOMMYHHKATHBHBIC,
peryisaTuBHBIC), obOecreunBaroiiie (GopMupoBaHue (YHKIIMOHAILHOW TI'PAMOTHOCTH |
COIMAIBHON KOMIIETSHITMH 00Yy4aromuxcs;

CIIOCOOHOCTh ~ OOyYarOIIMXCS  MCIOJB30BaTh  OCBOCHHBIE  MEKIUCIUTUIMHAPHBIE,
MHPOBO33PEHUYECKIE 3HAHUS W YHUBEpPCAJbHbIE YUeOHBIC JCHCTBUS B MO3HABATEIHHOU U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpenMeTHbIe PE3yIbTaThl OTPAKAIOT OBJAJCHUE YHHBEPCAIBHBIMA YYCOHBIMU
MO03HABATEILHBIMH, KOMMYHUKATHBHBIMH M PETYISITUBHBIMHU ICHCTBUSIMU.

OBj1ajieHle YHUBEPCAJBLHBIMH Y4€OHBIMH MO3HABATEIbHBIMU JA€HCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHe eHCTBHSI:

CaMOCTOSITENIbHO (OPMYIUpPOBaTh M aKTyalM3UPOBATh MPOOJIEeMy, BCECTOPOHHE &
paccMarpuBarh;



ONPEAENIATh LENN ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HMX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIBTAThl IEATEIBHOCTH C TOCTABICHHBIMU LEISAMH;

WCIIOJIB30BATh MPHU OCBOEHUU 3HAHWKW NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICIATH
XapakTEpHbIE MPU3HAKU IOHATHM W YCTAHABIMBATH MX B3aUMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOILME OHATHS JJI1 OOBSICHEHHSI OTAEIbHBIX (PAKTOB U SIBICHUH;

BBIOMpPATh OCHOBAaHUS WU KPUTEPUU ISl KIAacCU(PHUKAUMU BEIIECTB M XMMHYECKUX
peakuui;

YCTaHABJIMBATh TPUUUHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3y4a€MbIMU SIBJIICHUSIMU,;

CTPOWUTBH JIOTHUECKHE pacCyXIcHHs (MHIYKTUBHBIC, ICIyKTHBHBIC, 1O aHAJOTHH),
BBISIBIIATH  3aKOHOMEPHOCTHM W TIPOTUBOPEYUST B  PAcCMaTpUBAEMBIX  SBJICHUSX,
(bopMyIUpOBaTh BHIBOABI U 3aKTFOUCHUS;

IIPUMEHATh B IIpOLECCE II03HAHUSA, HCIOIb3yEMbIE B XUMHHM CHUMBOJIMYECKHE
(3HaKoBBIE) MOJENH, TTPEOOPA30BHIBATH MOJCIBHBIC MPEICTABICHUS — XUMUYCCKUI 3HAK
(cumBON) nnemeHTa, XUMHUYEcKas (OpMylia, ypaBHEHHE XHUMHYECKOW pEaKkIuu — IpH
pEelIeHUN Y4YeOHBIX IO3HABAaTENIbHBIX W MPAKTHUECKUX 3a/1a4, NPUMEHITh Ha3BaHHBIC
MOJIECJIBHBIE TIPEICTABICHUS IS BBISIBICHUS XapAaKTEPHBIX IPU3HAKOB M3y4YaeMbIX BEILECTB
Y XUMUYECKUX PEAKIIHM.

2) 6a30BbIe UCCIEIOBATEIbCKHE ICHCTBUS !

BJIAZIETh OCHOBAMH METOJIOB HAYYHOIO IMO3HAHUS BEMIECTB U XUMHUECKUX PEAKIUN;

dbopMynupoBaTh €M M 3a/ladyd MCCIEIOBAHUS, HCIOIb30BaTh IOCTABIECHHBIE U
CaMOCTOATENbHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA MO3HAHUS W
OCHOBBI I (DOPMHUPOBAHHUS THUIIOTE3bl 1O MPOBEPKE MPaBUILHOCTU BBICKA3bIBAEMBIX
CYXICHUU;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIBHOIO IIJIAHUPOBAHMS M IPOBEICHUS YYEHUYECKUX
HKCIEPUMEHTOB, COBEpIICHCTBOBAaThH yMEHMs HAOIIOIaTh 3a XOJOM  IIpolecca,
CaMOCTOSITENIbHO IIPOTHO3UPOBATH €T0 pe3yiabrar, GopMyaupoBaTh 000OIIEHUS U BBHIBOJIBI
OTHOCHUTENIFHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIENOBAHUS, COCTABIATH OOOCHOBAaHHBIM
OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM MCCIIEIOBATEILCKOM M MPOEKTHOU AESATEIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTENIbHOMY IMOMCKY METOJOB pELICHUs
MPAKTUYECKUX 3a]a4, IPUMEHEHHIO PA3JINYHBIX METOJAOB ITO3HAHUS.

3) pabora ¢ uHpopManMeN:

OPHCHTUPOBATbCS B pa3IMYHBIX HMCTOYHHKAX WHPoOpManuu (Hay4HO-TIOMYJIspHAst
JUTEeparypa XHMHUYECKOTO COJEpXKaHMs, CIPaBOYHBIC MOCOOMs, pecypchl HHTepHeTa),
aHAJIM3UPOBaTh MHQMOPMAIUIO PA3TUYHBIX BUJOB U (OPM IMPEACTABICHUS, KPUTHUUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTS;

dbopMynHMpoBaTh 3ampoChl U MPUMEHSATh Pa3IMYHbIE METOJbl MpPHU MOHMCKE U OTOOpE
uH(pOopMaIH, HEOOXOIUMOM sl BHITOJTHEHUS YUEOHBIX 3aJ1au ONpeAeEHHOrO TUIIA,

npuoOpeTaTh OMBIT UCHOIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM
Y Pa3JINYHBIX IOUCKOBBIX CUCTEM,

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (OpMy TMpEACTaBICHUS HWHGPOpPMAIIH
(cxembl, rpaduKy, AHATPaMMBI, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KaueCTBE CpPEACTBA NpH padboTe C XHUMHUYECKON
UHpOpPMaLUEi: TPUMEHITh MEXNpeaMeTHble (Pu3nuueckne U MareMaTuyecKue) 3HaKH U
CUMBOJIBI, OPMYJIbI, a00pEeBUATYPbI, HOMEHKJIATYPY;

MCII0JIb30BaTh U MPeoOpPa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHUE CPEACTBA HATIISTHOCTH.

OBianenne yHMBepCAIbHBIMIA KOMMYHUKATUBHBIMH 1€HCTBUSIMH



3aaBaTh BONPOCHI 10 CYIIECTBY OOCYyXITaeMoil TEeMBbI B XOAC JUaiora u/vim
JTUCKYyCCUH, BBICKAa3bIBaTh UACH, (HOPMYIHPOBATh CBOW MPEUIOKECHHS OTHOCHUTEIIBHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1auu;

BBICTYIIAaTh C TPE3EHTAIMEH PE3yJIbTaTOB TO3HABATEIIBHON IEATETLHOCTH, MTOTYICHHBIX
CaMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBIMOTHCHUH XUMHUYCCKOTO
DKCIIEPUMEHTA, TPAKTHYECCKONW PabOThI MO HMCCIICOBAHUIO CBOMCTB M3y4aeMbIX BEIICCTB,
peanu3anuu yaeOHOTO MPOCKTa M (DOPMYITHPOBATh BBIBOABI IO Pe3y/IbTaTaM MPOBEIEHHBIX
MCCIIEZIOBAaHNH TTyTEM COTIIACOBAHUS MO3UITUH B X0OZe 0O0CYKIEHUSI 1 OOMEHA MHEHUSIMU.

OgiaieHHe YHUBEPCAJBLHBIMHU PEryIsTUBHBIMH el CTBUSIMU:

CaMOCTOSITEIILHO TUTAHUPOBATh U OCYIIECTBIISITh CBOIO MTO3HABATEIBHYIO JACSITEILHOCTD,
ompernenssi €€ 1IeId ¢ 3aJa4d, KOHTPOJUPOBaTb W IO Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATh TpeJjlaraeéMblii aJrOpUTM JEHCTBUM TIPU BBHITIOJTHEHUU YYEOHBIX U
MCCIIEIOBATEIbCKUX 3aJlad, BBIOMpaTh HamOosiee d(PPEKTUBHBINA CIIOCOO WX pEIICHUs C
y4ETOM TIOTYYCHUSI HOBBIX 3HAHUHM O BEIIECTBAX U XUMUYECKHUX PEAKIIHSIX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEH [EATENbHOCTH Ha OCHOBE caMoOaHalu3a M
CaMOOIICHKH.

IHNPEAMETHBIE PE3VYJ/IBTATBI

10 KJIACC

[IpenmeTHBIC Pe3yIbTaThl OCBOCHHS Kypca «OpraHndecKas XUMHUS» OTPaKaoT:

c(hOpPMUPOBAHHOCTh TPEJCTABICHUH O XMMHYECKOH COCTABIISIONIEH €CTECTBEHHO-
HAayYHOM KapTHUHBI MHpPA, POJIM XUMHUU B IMO3HAHWUM SIBICHUM TPUPOILI, B (POPMHPOBAHUHI
MBIIUICHUS U KyJAbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOIUMOMN /ISt
pEIIeHUs] MPAKTHYECKUX 3a7ad M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3[10POBBIO U IPUPOIAHOM CPEIIE;

BJIQJICHUE CHCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarolIne
noHATHS (XMMHUYCCKHH 3JCMEHT, aToM, OJJIEKTPOHHAs O0O0J0YKa aroMa, MOJICKYJIa,
BAJICHTHOCTh, 3JEKTPOOTPUIATEIILHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢dopmyna
(pa3BEpHyTas U COKpamIEHHAs1), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIHM
ckeJieT, (PyHKIMOHAIbHAS TPYIa, paguKayl, U30MEPUs, U30MEpPbl, TOMOJIOTUYECKUN P/,
TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U a30TCO/AECPIKAINE COSTUHEHUS, MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHHS), TEOPHMH M 3aKOHBI (TeopHs
CTpOEHUS OpraHuveckux BemiecTB A. M. byTiepoBa, 3aK0H cCOXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUHU; MUPOBO33PEHUCCKUE 3HAHUSA, JICKAIIINE B
OCHOBE TIOHUMaHHsI TNPUYUHHOCTH M  CHUCTEMHOCTH  XHUMHUYECKUX  SIBJICHUH,
(dakToNIOrMUEeCKUE CBEACHHS O CBOWCTBAaX, COCTaBe, TONYy4YeHHMH U 0O€30MacCHOM
WCITOJIb30BAaHUM  BAXKHEWINIMX OPraHUYECKUX BEHIECTB B OBITY W MPAKTHUYECCKOU
NEATeNIbHOCTH YEJIOBEKa,

chOpMHUPOBAHHOCTh YMEHHM  BBISBISATH  XapaKTepHBIC  MPHU3HAKK  TOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE TOHSATHUS MPU ONUCAHUU
COCTaBa, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COCTMHEHU;

c(hopMUPOBAHHOCTH YMEHUN HCIIOJIb30BATh XUMHUUECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM, COKpaliéHHOH) (HOpMya OpraHH4YeCKUX
BCIIECTB W YPAaBHCHUN XHWMHWYECKUX pEaKIUi, W3roTaBIWBaTb MOJECIN MOJICKYJ



OpPraHUYECKUX BEIIECTB IJis WUIIOCTPAIMM KX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTpPOCHUS;

c(hOpPMUPOBAHHOCTh ~ YMEHHUM  yCTaHABIMBATh  MPUHAMJICKHOCTh  H3YUYEHHBIX
OpPraHMYECKHX BEIISCTB 0 WX COCTaBy M CTPOCHHIO K OINpeneiaCHHOMY Kiaccy/rpyrime
coequHeHME  (YyIIIEeBOIOpPONbI,  KHCIOpOX W a30TCOACpIKAIIUE  COCIUHCHHS,
BBICOKOMOJICKYJIIDHBIC ~ COCAMHCHHMS), JaBaTh MM Ha3BaHHA II0 CHCTEMaTHYCCKOM
nomenkinarype (IUPAC), a Taxke NpHUBOAWTH TPHUBHAIBHBIC HA3BaHUS OTACIBHBIX
OpPraHUYeCKHX BEIIeCTB (ITUJICH, TPOIMIICH, alleTUIICH, STUIICHIJIMKOJb, TIIUIEPUH, (PEHOI,
dbopManpaerun, aneTaibAerull, MypaBbHHas KHUCJIOTA, YKCYCHas KHUCIJIOTA, OJEHHOBAas
KHCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0103a, TIIUIUH);

c(hOPMHPOBAHHOCTh YMEHHUS OMNPEACNSITh BUJIBI XUMUYECKOW CBS3M B OPraHUYECKUX
coearHeHusX (OMHAPHBIC U KPaTHBIC);

c(hOpPMHPOBAHHOCTh YMEHUSI TMIPUMEHSTH MOJIOKCHHSI TEOPUU CTPOCHHSI OPTaHUIECKUX
BeiiecTB A. M. byTiiepoBa i1 00ObsICHEHHS 3aBUCUMOCTH CBOWMCTB BEILIECTB OT UX COCTaBa
U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEIECTB,;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepuU3oBaTh COCTaB, CTpOEHUE, (PUBUYECKUE U
XUMUYECKHE CBOMCTBA TUMUYHBIX MPEJACTABUTENCH pPa3IMUYHBIX KJIACCOB OPraHUYECKUX
BeniecTB (MeTaH, 3TaH, STWICH, MPOIWICH, alleThiieH, OyraaueH-1,3, MmeTuioyTaauen-1,3,
O€H30J1, METaHOJI, TAHOJ, STWJICHIJIUKOIb, TIUIEPUH, (EHOJ, alleTadbIerul, MypaBbUHAs
U YKCyCHas KHCIOTBI, IJIIOKO3a, Kpaxmall, Ie/UII0JI03a, aMHHOYKCYCHas KHCJIOTa),
WUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXJy HHUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyit;

c(hOPMHPOBAHHOCTh YMEHHMsSI XapaKTepHU30BaThb HCTOYHUKHU YTIEBOAOPOTHOTO ChHIPHS
(HedTh, MPUPOAHBIH a3, yrojb), CIIOCOOBI UX MEPEPAOOTKH M MPAKTUYCCKOE MPUMEHEHHUE
MPOYKTOB MepepaboOTKH;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOIUTH BBIYHUCICHUS MO XUMHUYECKUM YPAaBHECHUSIM
(Maccel, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIIUU 110 H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO M3 MCXOIHBIX BEIICCTB WM MPOIYKTOB PEAKIINHN);

c(hopMUPOBAHHOCTH YMEHHUM BIAJETh CUCTEMOW 3HAHMM 00 OCHOBHBIX METOHAX
HAay4yHOTO TO3HAHUs, UCMOJIb3YEMbIX B XUMHUU MPU HU3YUCHUH BELIECTB U XUMHUUYECKUX
sBlicHU  (HAOJIOZICHWE, HW3MEpPEHHUE, OSKCIICPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BaTh
CHUCTEMHBIC XMUMHUYECCKHE 3HAHUS IS NPHHATHS PENICHUH B KOHKPETHBIX JKU3HCHHBIX
CUTYaIIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHCHUEM,

c(hOopMHUPOBAHHOCTh YMEHUN COOMIOAATh MpaBUIIa MOJIb30BAHUS XUMUYECKON MOCYI0N
U J1abopaTopHbIM OOOpYJOBaHMEM, a TaKXke IMpaBuiia OOpalleHUs C BeElIeCTBAaMU B
COOTBETCTBHUH C MHCTPYKIHUSAMH T10 BHITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB,

c(hOPMHPOBAHHOCTh YMEHUI IUIAHUPOBATH M BBITIONHATh XUMUYECKUA DKCIEPUMEHT
(mpeBpaliieHusT OpraHUYECKUX BEIECTB MPH HArpeBaHUH, MOJIYYCHHUE STUIICHA U M3yYCHHUE
€ro CBOWCTB, KaUECTBEHHBIC PEAKIIMU OPTraHUYECKUX BEIIECTB, JIEHATypaIus OCITKOB MpHU
HarpeBaHWM, I[BETHBIC peEaKIuu OEJIKOB) B COOTBETCTBUU C TIPaBHJIAMH TEXHHUKH
Oe3omacHOCTH mpu OOpalleHuHu C BEHIeCTBAMH M JIAOOPaTOpHBIM O0OPYIOBaHUEM,
MPEACTABIATh PE3YJbTAThl XUMUUYECKOTO HKCIEpUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PeaKIuil U (hOPMYyIUPOBATh BBIBOJIBI HA OCHOBE 3TUX PE3YJIBTATOB,;

c(hOpMUPOBAHHOCTh YMEHHUIN KPUTUUYECKU aHATU3UPOBATh XUMHUUECKYIO UH(POPMAIIHUIO,
MOJy4YaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpeiaCcTBa MaccoBOil uH(popmaruu, MHTepHET u

APYTuX);



c(hOpMHUPOBAHHOCTh YMEHHN COOMIONATh IpaBUja SKOJIOTHYSCKH IIeJIeCOO0Opa3HOro
MOBEAICHUS B OBITY M TPYAOBOW IEATEIHHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBBS U
OKpYXalomel TMPUPOTHOM Cpeabl, OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha IKUBBIC
OpraHU3MBI OMPENEIEHHBIX OPraHUYCCKUX BEIIECTB, MOHMMAas cMbIich mokasarens [1/IK,
MOSICHATh Ha TMPUMEpax CIOCOObl YMEHBIICHUS W MPEAOTBPAICHUS WX BPEIHOTO
BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKa,

JUTSL OOYYarONIUXCsI C OTPAHMYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI. YMEHHE TTPUMEHSTh
3HAHHUSA 00 OCHOBHBIX JOCTYITHBIX METOJIaX TO3HAHUS BEIIESCTB U XUMUUYCCKUX SBIICHUM;

JUISL CIIETBIX W CIA0OBUAAIIMX OOYYaOIIUXCS. YMEHHE HCIOJb30BaTh pelbe(HO-
TOYCYHYIO cucTeMy 00o3HaueHul JI. Bpaiins 11 3aniucu XUMHIEeCKUX GopMYyI.

11 KVIACC

[Ipenmetnble pe3ynbTarhl OCBOCHHS Kypca «OOmas u HEOpraHWYeCKas XUMUS»
OTpPaXKaroT:

c(hopMUPOBAHHOCTH TPEACTABICHUM: O XUMUYECKOW COCTAaBISIONIEH €CTECTBEHHO-
Hay4yHOU KapTUHBI MUpPA, POJIM XMMHUU B MO3HAHUU SIBICHUM MPUPOILI, B (OPMUPOBAHUU
MBIIUICHUS. U KYJABTYPhI JIMYHOCTH, €€ (PYyHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOUMOM ISt
pelieHusl MPaKTUYECKUX 3a7ad U SKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
30POBBIO U IPUPOJHOM CPEIIE;

BJIaJICHUE CHCTEMOW XMUMHUUYECKUX 3HAHWUW, KOTOpas BKIIKOYAECT:



c(hOPMHPOBAHHOCTh YMEHUW yCTaHABIMBATh TMPUHAJICKHOCTh HEOPTaHUYECKUX
BEIICCTB 10 WX COCTaBy K OIpeneiICHHOMY Kiaccy/rpyrie coeauHeHul (IpocThie
BEIIECTBA — METaUIbl W HEMETaJUIbl, OKCHJbl, OCHOBaHMS, KHUCIOTHI, aM(oTepHbIE
THJIPOKCH/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH Tepuoauueckoro 3akona J[. U.
MeHneneeBa ¥ JAEMOHCTPUPOBATh €0 CHUCTEMATU3UPYIONIYIO, OOBIACHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(hOPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYeckux anemMeHToB 1—4 nepuogo [leprnoauueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JI. W. MeHnaeneea, HCIONB3YS MOHATHS «S-, P-, O-3/IeKTpOHHBIC OpOHTAIN,
«IHEPTeTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX
JJIEMEHTOB W MX COCAMHEHUMW MO IepuogaM M rpynnaMm llepuogmyeckoil cucTEMBbI
xumMu4deckux saemenToB 1. 1. Menaeneena;

c(hOpMHUPOBAaHHOCThL YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMHYCCKHUEC
CBOWCTBAa HEOPTAHUYECKHUX BEIIECCTB PA3JIUYHBIX KJIACCOB, MTOATBEPKIATh CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKIYy HEOPraHWYECKUMHU BEHIECTBAMU C TMOMOIIBIO YpPABHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINH;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIIUPOBATh XUMUYECKUE PEAKIIUU TIO PA3IMYHBIM
npu3HakaMm (YUCIIy M COCTaBy pearupyrollux BEIIEeCTB, TCIUIOBOMY 3(PQEKTy peakiu,
W3MEHEHUIO CTEMEeHEW OKHUCJIEHUS DJIEMEHTOB, OOpAaTUMOCTH PpEaKIMH, Y4YacTHUIO
KaTaJM3aropa);

c(hOPpMHUPOBAHHOCTh YMEHHI COCTABIATH YpPAaBHEHUS PEAKIUN pPA3IUYHBIX THUIIOB,
MOJIHBIE U COKpalI€HHBIC YPABHEHUS PEAKIM MOHHOTO OOMEHa, YYUThIBAsl yCIOBUS, MPU
KOTOPBIX 3TU PEAKLIHUU UAYT A0 KOHIIA,;

c(hOpPMHPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIUH, MOATBEPKIAIONINE Ka4eCTBEHHBIN
COCTAaB pPAa3JIMYHBbIX HEOPraHWYECKHUX BEUIECTB, PACIIO3HABATH OMNBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECCTB,;

c(hOpMHUPOBAHHOCTH YMEHHU pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBMUTEJIBHBIX PEAKIMM MOCPEICTBOM COCTABIECHMS 3JIEKTPOHHOIO OajaHca 3TUX
peaKkuui;

c(hOpMHUPOBAHHOCTh YMEHHUIN OOBACHSATH 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON peaKkuu
OT PA3JIMYHBIX (PAKTOPOB; XapaKTep CMEILICHUS] XUMUYECKOIO PaBHOBECHS B 3aBUCUMOCTH
oT BHemHero Bo3aercTeus (nmpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh XMUMHUUYECKHE IIPOLIECCHI, JIeXKAIIUE B
OCHOBE MPOMBILIUIEHHOTO TMOJY4Y€HHMs CEpHOM  KHMCIOThI, aMMHaKa, a TaKxke
c(OpPMUPOBAHHOCTh MpPEJICTAaBICHUA 00 OOIIMX HAy4HBIX NPUHLHUIAX U SKOJOTUYECKUX
npobieMax XMMHUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHHUSI C HCIOIb30BAHUEM MOHSITHS
«MaccoBasi JIOJISl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY ONHOTO M3 YYacTBYIOIIMX B PEaKIMHM BEIIECTB, TEIUIOBOro 3ddexra
pEeaklMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacCChl BEIIECTB, MPEBPALICHUS U COXPAaHECHUS
SHEpPIruHy;

c(hopMUPOBAHHOCTh YMEHUN COONIONATH MpaBuUia MOJH30BAHUS XUMUUYECKOU MOCYA0U
U J1a00OpaTOpHbIM OOOpPYIOBAaHUEM, a TaKXkKe IMpaBuiia OOpalleHHs C BelleCTBAaMU B
COOTBETCTBHUH C UHCTPYKUHUSAMH 10 BBIIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OTBITOB,;



c(OpMUPOBAHHOCTh YMEHMUH IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(pa3nokeHHE TEpPOKCHAA BOIOPOAA B NPHCYTCTBUHM KaTajJM3aTopa, ONPENEICHUE CpPEIbl
pPacTBOPOB BEIIECTB C IMOMOINBIO YHUBEPCAIBHOIO HWHAMKATOPA, BIMSHHUE PA3THYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW PEAKIUH, PEAKIIMKM MOHHOTO OOMEHa, KauyeCTBEHHbIE
peakuuu Ha cyinbdar-, KapOoHaT- W XJOpPUI-aHUOHBI, HA KATUOH AMMOHHS, DPEIICHHE
IKCIIEPUMEHTAIBHBIX 3aJlad 1o TemMaMm «Metauib» u «Hemeramis») B COOTBETCTBUH C
OpaBUJIaMH TEXHUKU O€30MaCHOCTH TpH OOpalleHHH C BEUIECTBAMHU M JIaDOpaTOPHBIM
000pyA0OBaHUEM, MPEACTABIATh PE3YJAbTaThl XUMUUECKOTO SKCIIEPUMEHTA B (hopMe 3alUCH
YPaBHEHUN COOTBETCTBYIOIMX peakuuii U (OpMYyIMpOBaTh BBIBOJbI HAa OCHOBE I3THUX
PE3yIBTaToB,;

c(OpMUPOBAHHOCTh YMEHUM KPUTHUYECKU aHAJIM3UPOBATH XUMUYECKYIO0 MH(POPMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOW KOMMYHHKaluu, HTEpHET u
JAPYTUX);

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAAaTh MpaBWJIa SKOJOTHYECKU IEIecOo00pa3HOro
MOBENICHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 37I0POBBS U
OKpyXaroumerd MpUpOAHOM Cpelbpl, OCO3HaBaThb OMNACHOCTb BO3JEHCTBHUS HA IKUBbBIE
OpraHu3Mbl OINpPEACIEHHBIX BEIIECTB, MOHMMAas cMbici mnokaszarens II/IK, moscHsaTe Ha
IpUMEpPaxX CIOCOObl YMEHBIIEHUS M MNPEJOTBPALEHUS HMX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M YeJIOBEKa,;

JUTsl 0OYYaroUIMXCcsl ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI. YMEHUE TPUMEHSTh
3HaHUs 00 OCHOBHBIX JJOCTYIIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBIICHUM;

JUIS CJETBIX M CIa0OBUIAIIMX OOydYarolUXCsA: YMEHHE MCIIONIb30BaTh pENbeHO-
TOYeYHyl0 cucremy oOo3HaueHud JI. bpaiins i 3anucu  Xumudeckux  (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Koan4yecTBo yacoB

Ne dnexkTponHble (HH(POBHIE)
HaumeHoBaHue pa3/iesioB U TeM MPOrpaMMbl Kontpoasusl | Ilpakruuec
n/m Bcero o0pa3oBaTe/ibHbIe pecypchl
e padoTbI KHe padoThbl
Pasnen 1. TeopeTuyeckne 0CHOBBI OPraHN4YecKO XUMUHN
[Ipenmer oprannueckoid Xumuu. Teopus cTpoeHUs
11 peAMeET op ! Pyt CTP 3 Bu6maorexa LIOK https.//myschool .edu.ru/
opranudeckux coeauHeHuit A. M. bBytieposa
Hroro no pazaeny 3
Paznen 2. YrieBonoponasl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AJIKaHbI 2 bu6mmoreka IIOK https://myschool.edu.ru/
HenpenenbHble yIiieBoJOPOIbI: aJIKEHBI, aIKaIUEHBI,
22 pelt YHICBOROPOA A 6 1 Bu6maorexa LIOK https.//myschool .edu.ru/
AJNKUHBI
2.3 ApoMaTHuecKHe yIieBOa0POIbI 2 bubmuotexa IL{OK https://myschool.edu.ru/
[TpuponHbIe NCTOYHUKY YITIEBOJOPOJIOB U UX
2.4 PHpOX YHICBOAOPOA 3 1 Bu6maorexa LIOK https.//myschool .edu.ru/
nepepadoTka
Uroro no pazneny 13
Paznen 3. Kuciiopoaconep:kaiiue oprannyeckne coeIuHeHus
31 Crnuptsl. denon 3 bubmuorexa LHOK https://myschool.edu.ru/
3.2 Anpaerunbl. Kapbonosbie kuciaotbl. CioxHbIE d(PHpHI 7 1 bubmmorexa [1OK https://myschool.edu.ru/
3.3 YrieBoasl 3 1 bubmoteka ITOK https://myschool.edu.ru/
Uroro no pazneny 13
Pasnen 4. A3oTcoaep:kaniue opraHnyecKue coeTuHeHu st
4.1 AMuHBI. AMUHOKUCIIOTHI. benku 3 bubaunoreka [1OK https://myschool.edu.ru/
Hroro o pazaeny 3
Pa3nes 5. BeicokomoJIeKy/IsIpHbIe COeIHHEHHS
51 [Tnactmaccer. Kayuyku. Bomokna 2 bubmuotexa I{OK https://myschool.edu.ru/




Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME




11 KIIACC

KoauuecTBo 4yacoB

Ne
Ipaktnue | DJIEKTPOHHbIE (mndpoBbie)
n/ HanmeHoBaHue pa3iesioB U TeM MPOTrpPaMMbl KoHnTpoabn
Bcero CKHe o0pa3oBarejibHbIE Pecypchl
n ble padoThI
padoThI
Paznen 1. TeopeTrudeckne 0CHOBbI XUMHMU
Crpoenue atoMoB. [leproguueckuii 3akoH U
bu6mmoreka [JOK
1.1 [Teproanueckas cucTeMa XUMHUYECKUX SIIEMEHTOB 3
https://myschool.edu.ru/
. 1. Menneneena
bu6moreka [IOK
1.2 Crpoenue BemiecTBa. MHOT00Opasue BELIECTB 4 https://myschool.edu.ru/
bu6moreka [JOK
13 KHMHIECKHE PeaKin 6 1 1 https://myschool.edu.ru/
bu6moreka [IOK
"
TOTo o pasiey 13 https.//myschool.edu.ru/
Pa3nen 2. Heoprannyeckasi XuMust
bub6mmoreka [IOK
2.1 M
CTaiLbt 6 1 https.//myschool.edu.ru/
bubmuoreka IIOK
2.2 H
CMETAILIAE 9 1 1 https.//myschool.edu.ru/
2.3 CBs13b HEOPTaHUYECKUX W OPTaHUYECKUX BEIIECTB 2 bubmorexa HOK
' p p B https://myschool .edu.ru/
Ftoro o paszieny 17 bubmuotexa IIOK

https://myschool.edu.ru/

Pasznea 3. XuMHuA ¥ KM3Hb




3.1 XUMUSA 1 KU3HDb

Bbu6moreka IIOK
https://myschool.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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