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MOSICHUTEJIbHAS 3AITUCKA
Pabouas mporpamma 1o XuMuHu Ha YPOBEHB CPEIHET0 O0IIET0 00pa30BaHUs IS O0YUYArOIIHXCS
10-11-x knaccoB YOV «IlepdexT-rumuazus» pa3padoTaHa B COOTBETCTBHH C TPEOOBAHUSMHU:

o  ®depepanpHOro 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
denepauun»;

e Tmpukaza MunobpHayku oT 17.05.2012 No 413 «OO0 yTBepkIeHUH (enepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPETHETo 00IIEero 00pa3oBaHMsD» (C
M3MEHEHHSIMU, BHECEHHBIMH MTPpHUKa30M MuHnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza MunmnpocsemnieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHUU (eaepaTbHOR
00pa30BaTeNbHON MPOrPaMMBI CPETHETO 00IIETO 00pa30BaHUSY;

o mnpukaza MunnpocseueHus ot 09.10.2024 Ne 704 «O BHeCEHUU U3MEHEHU B
HEKOTOpbIE IprKa3sl MuHucrepcTBa npocseuenus Poccuniickoit @enepanuy,
Kacarommmecs eaepanrbHbIX 00pa30BaTEIbHBIX MPOTrPAMM HAYaIILHOTO O0IIEro
o0pa3oBaHMs], OCHOBHOTO 00I1Ier0 00pa30oBaHUsl U CPEAHETO 00IIEro 00pa3oBaHUs»;

e mpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 ytBep:xaenuu [lopsaka
OpraHM3alllH U OCYIIECTBICHH 00pa30BaTENbHOMN 1eATEIHbHOCTH 110 OCHOBHBIM
001e00pa3oBaTeIbHBIM POTrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM HaYaJIbHOTO
00111ero, OCHOBHOT'O O0IIIET0 U CPETHETO 0OIIEro 00pa30BaHUs»;

o Konnenuuu npenoaaBanusi yueOHOro nmpeaMera « XuMus»;

o KoHIenuuu 3K0JI0ruyeckoro 0opa3oBaHus B cucTeMe 0011ero oopa3oBaHus;

e CII 2.4.2.4283-26 «CaHuTapHO-3IUAEMHOIOIHYECKHE TPeOOBaHUS K OpraHU3alusM
BOCIIMUTaHUS M OOyYeHHMs, OTAbIXa U O3JOpPOBJIEHUS JIeTedl U  MOJOJSKNY,

YTBEPKICHHBIX [IOCTAHOBJIEHUEM TJIABHOT'O CAHUTApHOTO Bpada ot 02.06.2026 Ne 19;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBBI U TPEOOBAHUS K 00ECTIEUCHUIO
0e30macHOCTH U (1) 6€3BPEeTHOCTH JIJIsl YeToBeKa (DAKTOPOB CPEJIbl OOUTAHUSY,
YTBEPKJACHHBIX [IOCTAHOBIIEHUEM INIABHOT'O CAaHUTApHOTO Bpada oT 28.01.2021 Ne 2;

e (enepanbpHOI pabouelt MporpaMMbl MO0 y4eOHOMY MPEaMETY « XUMHUsD 0a30BOTO
YPOBHSL.

Pabovast nporpaMMa opreHTHpPOBaHA Ha IeJIEBbIe IIPHOPHUTETHI, CHOPMYITNPOBAHHEIE B
denepanbHON paboyeil mporpaMMe BOCITUTAHUS U B paboueii mporpamme BocnuTanus YOY
«IlepdpexT-rumHasus»

[TporpaMMma 1o XMMHUHU Ha ypOBHE CpeaHEro oOuiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHUs (pelepalibHOl 00pa30BaTeIbHOM MPOrpaMMbI CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®exepanuu, peagu3yoIX
OCHOBHBIE 00pa3oBaTebHBIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUSA
BocnuTanuss B Poccuiickoit @enepauuu Ha nepuon g0 2025 roma» (Pacmopspbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MNporpaMMmbl 10 XUMHH, K OIpPEISICHUI0 00Iei
CTpaTeruu 0O0y4eHUs, BOCIIUTAHUS U PA3BUTUSA OOYUAIOIIMXCS CPEACTBAMU y4EOHOTO MpeaMeTa
«Xumus» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABWJIM KOHIIENITYaJbHbIE MOJOXKEHUS



OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COJACp)KaHUS, pEe3yJIbTAaTOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, I[OJydyaeMoe BBIIYCKHHKaMH  00IIeo0pa3oBaTeNbHON
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKHUT
3aBEpILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIBI, (POPMUPOBAHHUS MUPOBO33PEHHS U OOLICH KyIbTYpPHI
YeJI0BEeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 3/I0pOBbIO HU
npupoaHoi cpene. Peannsyercs xumMudeckoe o0pazoBaHue 00y4arOLMXCs HA YPOBHE CPEIHETr0
o0rmiero oOpa3oBaHMs CPEACTBAMHU yUeOHOTO IMpeaMeTra «XUMHs», COJEpKaHHE M MOCTPOCHHE
KOTOPOTO ONpEENCHbl B MpOrpaMMe IO XHMHUH C YYETOM CHEHM(PHUKH HAYKH XHMHUH, €&
3HA4YEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yU4ETOM O0IIMX
Hesiell ¥ NPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEeIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO POjb B COBPEMEHHOU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpy’KaroleM MUpe Kak O €AWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBS3HU
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHsS —cCTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHUEM YCIEIIHOTO Tpyaa U
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHash XMMUS KaK HayKa co3MjareibHas, Kak Hayka
BBICOKMX TE€XHOJOIMH HalpaBjeHa Ha pelleHue INI0OANbHBIX MPOOJIeM yCTOMUMBOTO pa3BUTHUSA
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTtBercTBUM ¢ OOLMMHU LENSIMM M IPUHLMIIAMUA CpPEAHEro oO0Iiero oOpa3oBaHMs
conepxanue npeamera «Xumush» (10—11 xmaccsl, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJTrOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKM3Hb COIMYMa,
IPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHUYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HAaHUM MO0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUU U3 oOulel XUMHUK) U OpraHudeckod xumuu. @opMupoBaHUE JAaHHOW CHCTEMbI 3HAHUI
Opyd HM3Y4YEHHUH TMpeaMeTa OOecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conepxkanus KypcoB — «Opranndeckas XxuMus» u «O01as 1 Heopranuyeckas
XUMUS» chopMHpoBaHa B MpOrpamMMme 1O XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yUEHUIO
yueOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHMM BEIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOpUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaKXKe Ha ypOBHE CTEPEOXUMHUYECKUX U NIEKTPOHHBIX INPEJICTABICHUH O CTPOECHUU BEILECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAX JAIOTCA B Pa3sBUTHHU — OT YIJIEBOJAOPOIOB [0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHmueckoil XMMHUHU MOIYy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC



MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUU.

[Ton HOBBIM yIJIOM 3peHHUs B MpeaMere «XuMUs» 0a30BOTO ypOBHS paccMaTpUBAETCs
U3YYCHHBIII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHsS TEOPETHUECKUA MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBAX M XMMHMYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mast 1 HeOpraHWYEeCKass XUMUs» OOYYAIOIIMMCS MPEJOCTABIISIETCS BO3MOXKHOCTh OCO3HATH
3HAUEHUE TEPUOJMUYECKOTO 3aKOHA C OOIIETEOPETUYCCKUX M METOJOJIOTHMUECKUX TIO3HIIHIA,
Iy0ke TMOHSATh HUCTOpUYEcKoe H3MeHeHHe (YHKUUH 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, & TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYHIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs
jononHsAercs B Kypcax 10 wu 11 KiaccoB »sneMeHTaMu COJEp:KaHUs, HMMEKLUMU
KyJIbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbLHOU U
MPAKTUYECKON JCSITEILHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHWIO YBAXKCHUS K TIPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIMIO U MPUMEHATH € JUIsl TIOTOTHCHUS 3HAHUH, peIIeHUs
MHTEIUICKTYaIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEA0BATEIbCKUX 3adad. B memoM conep:kaHue
ydueOHOro mpeamMera «XuMUs JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4JaroIXCcsi MUPOBO33PEHUECKON OCHOBBI JJisi TOHUMaHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO U OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEII[ECTB UX COCTABOM U CTPOCHHEM, TTO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM dKCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUUN MEXIYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMUYECKUX MPOOJIeM, a Takke MpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MaTEPHUAJIOB.

B nmmane pemieHust 3amad  BOCHHUTAHUS, Pa3BUTHUS M COLMATU3AIMH  OOYYaIOIIUXCS
MNPUHATBIE MPOrpPaMMON IO XMMHHU TOJIXOJAbl K ONPENENCHUIO COAEpkKaHUS U MOCTPOEHUS
npeaMeTa MpeaycMaTpuBaioT (HOPMUPOBAHHE YHUBEPCATBHBIX YUEOHBIX JEHCTBUN, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUISHUs MPOOieM, MOUCKa, aHAJIU3a U
0o0paboTkn HMHPOpMaAIMK, HEOOXOAUMBIX JJs TNPUOOPETEHHs OMNbITa MPAKTUYECKON U
MCCIIEI0BATENbCKON IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHH KaK Ha YpOBHE OCHOBHOTO O0IIET0 0Opa3oBaHus, TaK U
Ha ypOBHE cpeAHero oOmero o0pa3oBaHUs, TMPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU I1EJIeHd HU3YyYeHHs IpPEeaMeTa HaNpaBJICHUEM MEPBOCTEICHHON 3HAYUMOCTH
TPaAULIMOHHO Tpu3HAETCsT (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATEIbHOCTU YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOW KyJnbTypbl. C METONMYECKOW TOYKM 3pEHHMS TaKOW IOAXOA K
ONPEACIICHUIO 1EJIEH N3YUEHHS TPEAMETA ABJISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHo J1TaHHOW TOYKE 3pEHMs TJIABHBIMH IIEJISIMU W3Y4Y€HHUS MpeaMera «XUMHUsD Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (GOpMHpPOBaHHE CHCTEMBbl XHUMHUYECKUX 3HAHUM KaK Ba)XHEHIIEH COCTaBISAIONIEH
€CTECTBEHHO-HAyYHONU KAPTUHBI MHUPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIE MOHSITHS,
(dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUHM XHWMHHU, OCBOEHHE S3bIKa HAayKd, YCBOEHUE WU
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS;



e (opmupoBaHuE U pa3BUTHE NMPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakUuuid, HeOOXOIUMBIX JUIsl IPUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYECKHX SBICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUUECKON H
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHH U CHOCOOOB JEATENIBHOCTH, CBSI3aHHBIX C HaONIOJCHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3aJ1a4y U3y4eHus MpeaMera B
porpaMMe 1Mo XMMHUH YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHTETAMU
B CcHCTeMe cpemaHero ooOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTENEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OIIe00pa3oBaTeIbHOM  OpraHU3alllu,
BJIQJICIOINIETO HE HA0OPOM 3HAaHWMU, a (YHKIMOHAIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU U NMPUMEHEHUS WX B PEabHOW XU3HU JUIS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3u ¢ oTuM npu u3ydeHHH TMpeaMera «XHUMHsD» JOMUHHUPYIOLIEe 3HAUYCHHE
IPHOOPETAIOT TaKUE TICITH U 33/1a49H, KaK:

ajgantanus OOyYaromMXCS K  YCIOBUSAM JUHAMHYHO  Pa3BUBAIONICTOCS  MHpA,
dbopMupoBaHHE UHTEIUVIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO TPAMOTHBIX PELICHHH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUSIX, CBI3AHHBIX C BEICCTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue y O0OyYaroIIMXCS KIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs MpodieMm,
Moucka, aHaiu3a W o00paboTku HHPOpPMAIUU, HEOOXOIUMBIX [UIsi TPUOOpPETEHHS OIbITa
JESITEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKe I OICHKH C
MO3UIUI IKOJIOTHICCKOM 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMUYECKHX MTPOIIECCOB
Ha OpPTraHW3M YelOBeKa U MPUPOJHYIO CPELy;

pa3BUTHE MO3HABATENILHBIX WHTEPECOB, MHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yYJaOIUXCsl: CIIOCOOHOCTH CaMOCTOSITEIBHO TNPUOOPETaTh HOBBIC 3HAHUSA 110 XUMHUHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOJIH30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOW U Hay4YHO-TIOMYJIApHONW HH(DOPMALIUA XUMHUYECKOTO
COJIepKaHUS;

(dbopMUpPOBaHHE U Pa3BUTHE y O0YUYAIONIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HAOJTIOJTATSIIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH TIAHUPOBAHUH U MPOBEJICHUH XHMHUYECKOTO KCTIICPUMEHTA;

BOCIIUTaHHE Yy OOydYaomuxcs yOekIEHHOCTH B TYMaHUCTHUYECKON HANpaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pEHIEHHH THo0aldbHBIX  MPOOJEM  paloHaIbLHOTO
MIPUPOJIOTIONL30BAHUS, TIOMOJIHEHUS JHEPreTHYCCKHX PECYpPCOB M COXPAaHEHUS MPHUPOIHOTO
pPaBHOBECHSI, OCO3HAHUS HEOOXOJMMOCTH OEpPEeKHOTO OTHOMICHUS K MPUPOJE U CBOEMY
3/I0POBBIO, a TAK)K€ MPUOOPETEHUS OIBITA MCIIONb30BAHMS MOTYYCHHBIX 3HAHUM NI TIPUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B ydeGHOM maHe cpemgHero o0Imero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHoN obnacTu «EcTecTBeHHO-HAYYHbIE TPEMETHI.

OO01ee yuCiIO 4acoB, OTBEAEHHBIX IS U3YYCHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEPKAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre 0OCHOBBI OPraHUYeCKOM XUMMHU

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coeauHenuii A. M. bytneposa,
e€ OCHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (DOPMyYJIBI OpPraHMYECKUX BellecTB. l'omonorus,
n3oMepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  KiIaccupuKamuyd  OpraHUYECKWX  BemlecTB.  Homenknarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaTuyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUI: O3HAKOMIICHUE C
oOpa3LaMu OpraHWYEeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BELECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyTIIMBaHUE U FTOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJOrMYecKHi psa. Meran um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOE, TOTyUEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
NPEJICTaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluY, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOT0 KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTCHUPOBAHNUS, THAPATALIUHU, TOPEHHUS ), [TOJTyUYEHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE U XHMHYECKHE CBONCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuyecKkue ceoucmea (peakyuu 2ai02eHUposanus U HUmMpoGaHus), NoayueHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHYecKas CBA3b MEXKIYy  YIVIEBOJOPOJAMHU,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKHM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHid, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ MPOYKThI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/bI U3YUYEHUS BEIIECTB U UX INPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekuun «Hedte» n «Yromp», MoaenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE MPAKTHUYECKOW pPaOOTHI:
IIOJIyYEHHUE 3TUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruuciienuss 1o ypaBHEHMIO XUMHUYECKOM peakuumu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON M 3TaHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTHUJIEHIVIMKONb W TIJIMLEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3UYECKUEe M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE IIpeiebHbIE KapOOHOBBIE KUCIOThI. MypaBbuHas U YKCYCHasi KHCIJIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YTIAEBOAOB (MOHO-, 1U- U Mojucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B MPUPOJE,
npuUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOJbl M3YUEHHMS BEIIECTB M MX IPEBPALICHUI: IPOBEICHHE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcujaa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm@OTepHble oOpraHudyeckue coeauHeHus. @Dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THIPOJN3, JEHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHMs BELIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOJANYHOCTh, HAOIIOACHNE, HW3MEpEHHeE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIeBble MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIME CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpoBHH, IMOJTYypOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TPyIIaM U NepruojaM. 3Ha4eHHE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJIsSIpHasl W TOJISIpHAsi, WOHHAs, MeTaJumyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOTpULATENIbHOCTD. CTeNeHb OKUCIEHNs. VIOHBI: KATHOHBI M AHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BELIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANMX K PA3THUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAaHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIE PEAKIIHH.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KHUCIas, HEUTpaIbHasl, IIEI0UHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJielIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIACHHE M ONUCAaHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKLUu
MOHHOTO OOMeHa), MpoBe/eHHE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpPOB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckasi xumusi

Hemerannel. [lonoxenue HemerauioB B Ilepuoanueckoit cuctemMe XMMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepbl, pocdopa u yriaepona).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIoB (TaJIOTEHOB, Cephl, a3oTa, Qocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB M UX COSUHEHHH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmume
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUH DS HanpspKeHUi
METAJIJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAJUIOB (HATPUM, Kaiuil, KanblMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHM.

O61me cocoObl moTyueHusI MeTaJuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3Yy4YEHHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMHM KHUCJIOT U ILIEI0YEH, KauyeCTBEHHbIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus 00 OOWIMX HAay4yHBIX MNPUHLUUIAX [POMBIIUIEHHOIO IOJy4YEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMUECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH NpU M3yYEHHUU OOIIEH U HEOPraHMYeCKOM XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U MOHSTUM, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUYEeCKU YpOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yjibTaTaM OCBOCHHS OOydYalOIMIMMUCS
IporpaMM CpeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
IIpOrpaMM CpeHero o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHHsS TpeaAMeTa «XHMHUS» Ha YPOBHE CpPEIHEro o0mero o0pa3oBaHHS
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOUIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CaMOOTIPEICIICHUIO;

HAJINYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULIUii 0a30BOM HAYKHU XUMUM;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH IESATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpeaMeTa «XHUMHUS» JOCTHTAIOTCS B €IUHCTBE
yu4eOHOI M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IPaXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIaMU TIOBEIEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJIbTAThl OCBOCHUS INMpenMeTa «XUMUS» OTpaxaroT cPOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESITEIbHOCTH OOYyYaIOUMXCS MO0 pealu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYaIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax WM MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U IMO3HABATENbHbIX 33124, BHINOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTHKY W apTyMEHTHI APYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesTETLHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIECIUIO0 OTEUYECTBECHHOMN
XUMHU;



YBa)XEHUsI K TPOIIECCy TBOPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOrO MPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKCHUS HAYKU €CTh PE3yNbTaT JUIUTEIbHBIX HAOIIOIACHMUIA,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I1I03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH U TMOCIEAYIOIIEM aHajIu3e
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBS3aHHbIE C XWUMUYECKUMH SBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHUPYSICh HAa MOPAJbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEICHUE W IOCTYIIKM CBOMX TOBApHILEH C MO3HUIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ITHX MOCTYMKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOrO M Oe3omacHoro oOpas3a JKU3HH, HEO0OXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U IMCUXUYECKOMY 3710POBBIO;

coOirofeHus MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYAOBOI 1€ATEIHHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIMBUIYAIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEI0BATEILCKOM JICSITEIIBHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/]ad COLHUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IuyHOTO pojia, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUSA K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYaJIbHON TPAEKTOPHUH OOpa30oBaHUs,
Oynyuieit mpodeccun u peanuszanuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00I1IecTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHUS:

AKOJIOTUYECKH 1IETIECO00PA3HOTO OTHOIICHUS K MPUPOIE, KaK UCTOUYHUKY CYIIIECTBOBAHMS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJOTHYECKUX MPOoOsieM, BIUSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAHUS HEOOXOAMMOCTH WCIIOB30BaHUS JOCTHKCHUH XUMUU JJIS PEIICHHS BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUSTHS JEUCTBUM, MPUHOCIIIMX BpEA OKPYKAIOIIEH NPUPOIHOM Cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC KOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HAJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJbTYpbI, OIbITa
JIEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOHN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOuH;



7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHOM MTPAKTUKY;

NOHMMAaHHs CHeNU(UKA XUMHH KaK HayKd, OCO3HaHHA ¢€ poiu B (OPMHPOBAHUHU
palMOHAIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU IEJIOCTHOTO TPEACTABICHUsSI 00 OKpPYKaIoIIeM
MHUpE KaK O €IMHCTBE MPHUPOJABI M YEIIOBEKa, B MO3HAHWU MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IPOoOJIeM COXPaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOekIEHHOCTH B 0CO0OW 3HAYUMOCTH XHWMHUH ISl COBPEMEHHOW LMBWIM3AIWU: B €€
TYMaHHCTUYECKON HANpPaBICHHOCTH M BaXHOW pPOJIM B CO3JIaHUM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIHIIMHBI,
00€CIIEYCHUN YCIIOBHUI YCIICIIHOTO TPYya U 3KOJOTMYECKH KOM(OPTHOM JKU3HU KaXKOTO YICHA
00I111eCTBA;

€CTCCTBCHHO-HAYYHOW TPAMOTHOCTH: TIIOHUMAHHS CYIIHOCTH METOJOB TIO3HAHWS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCIOJIL30BATh MOMyYaeMbIC 3HAHHMS JIIS
aHaM3a U OOBSCHCHHS SIBIICHUI OKPYKAIOIICTO0 MHUpa M MPOHCXOIAIIUX B HEM H3MCHEHHIA,
YMEHHUS JieTaTh 000CHOBAHHBIC 3AKJIFOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTaHHBIX
C TICIIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPOOIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K O3HAHUIO U UCCIICA0BATEIILCKOM eI TeIbHOCTH,

TOTOBHOCTH ¥ CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CcaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH TI0O XHUMHH B COOTBETCTBHUH C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuHbIX chepax mpodeccHoHaTbHOU
JESTSIILHOCTH.

METAINPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC [JIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yqa101111/1xcs[ MCKIUCHUITIIMHAPHBIC
(MeXMmpenIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUS, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

VHUBEpcaJbHble  yueOHblE  JIeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHHKATUBHBIE,
perynatuBHble), obecneunBarompe (opmupoBaHue (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  WCIOJNB30BaTh  OCBOCHHBIC — MEXIHCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC ydeOHBbIC ACHCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAQJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE 1€ CTBUS:



CaMOCTOSITENIbHO  (POPMYJIMPOBaTh W  aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICTIATh IEMH JEATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH HX JOCTHIKCHHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIBHOCTU C IIOCTABJICHHBIMH LIEJISIMU;

UCIIOJIB30BaTh IMPH OCBOCHHM 3HAHMW TNPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKU TMOHSATHH W YCTAHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KIIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBAThH MIPUYUHHO-CIICJCTBEHHBIC CBSI3U MEKIY U3y4acMbIMH SIBJICHHSMU;

CTPOUTH JIOTUYECKUE PACCYXKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSX, (hOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

NPUMEHATHh B TpOIlecce MO3HAHUs, UCTIOIb3YEeMbIe B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJICJIH, IPEOOPa30BBIBATH MOJICITHHBIC TIPECTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) SJICMCHTA,
XUMHUYecKkass (opMyia, ypaBHCHHE XHMHUYSCKOH peakiud — TPUH PEIICHUH Y4eOHBIX
MIO3HABATEJIBHBIX W TPAKTUYECKUX 3a/la4, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB M3Y4YaeMbIX BEIICCTB U XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUICCKUX PCAKITUH;

dopMyIHpoBaTh 1M M 3aJauyd  HMCCIICOBAHHUS, HCIIOJIB30BaTh IIOCTABJICHHBIC |
CaMOCTOSITENILHO c(hOpMYyJIMPOBaHHBIE BOMPOCHI B KaY€CTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HABBIKAMH CAMOCTOSTEILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YUSCHUYECCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOaTh 32 XOJOM MPOIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIIEOBAHMUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKON HCCIeIOBATeIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBISATHE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUSI.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uHHpopManmu (HAyYHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh WHMOPMAIIUIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABIICHHS, KPUTHYSCKU
OIICHHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTE;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jHYHBIE METOABI TpPU TOHCKE U O0TOOpe
uH(pOpMaIIiK, HEOOXOAUMOH JIJIs1 BBIMIOJTHEHUS YUeOHBIX 33/1a4 ONpPeIeIEHHOTO TUTIA;

IPHOOPETaTh OMBIT WCIOJB30BaHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH H
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hopMy TpelncTaBieHuss HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadecTBE CPEACTBA MPU pPabOTe ¢ XUMHYECKOH
uH(popMmaluen: TPUMEHATh MEXKIpeAMEeTHbIe ((QHU3nYecKkue W MaTeMaTU4YeCKHWe) 3HaKh |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeo0pa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHUH,
BbICKA3bIBaTh HACHU, q)OpMy.HI/IPOBaTB CBOM IMPCHAJIOKCHUA OTHOCHUTCJIBHO  BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INpE3EHTAlMeil pe3ysbTaTOB MO3HABATEIbHOM AESTEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO TpoeKTa M (OPMYJIHUPOBATH BBIBOJLI IO pPE3yjbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS IMO3ULIUI B X0Z€ 00CYy X IeHUS U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryaSTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
ompenensis e€ LeNu W 3a/Jauyd, KOHTPOJIMPOBATH U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpUTM JCUCTBUN NPU BHIMOJHEHUH y4e€OHBIX M HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCO0 WX PelIeHUs ¢ YYETOM MOTyUYeHUsI HOBBIX 3HAHUI O
BCIICCTBAX U XUMUYCCKUX PCAKIHUAX,

OCYLIECTBIISITh CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUU SIBICHUNH NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIBLHOW TPAaMOTHOCTH, HEOOXOAMMOM s
pelieHusT TPAKTHUYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH 00BEM, YITEpPOAHBIA  CKEJeT,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEPIKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUHU U 3aKOHBI (TEOPHS CTPOEHHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAaHUA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX SIBJ'IeHI/If/'I, q)aKTOJ'IOl"I/IquKI/Ie CBCICHUA O CBOﬁCTBaX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJB30BaHNU BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKU HOH?ITI/Iﬁ, YCTaHaBJIMBAaTh
HX B3aMMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIINE IMOHATHSA ITPU OIMMCAHUN COCTaBa, CTPOCHUA U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ HCIIOJIb30BAaTh XHUMHUUYCCKYIO CHMBOJIUKY JIsI COCTABJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMysT OpraHMYECKUX BEIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLWN, U3rOTAaBINBATh MOJAEIIA MOJIEKYJ OPTaHMYECKHX BELIECTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS



c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHHUIO K OINpENelIEHHOMY KIacCy/Tpylmne COeAnHEHHUH
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllu€ COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs IO cuctematudeckoii HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJMKONb, TIHLEPUH, (eHOoN, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJIBI XUMHYECKOH CBSA3M B OPTaHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemiecTB A. M. byTtiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEepU30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE U
XMMHUYECKHE CBOWCTBA TUIIUYHBIX NPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH3oul,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, [NIMLIEPHH, (EHON, aleTalbIerui, MypaBbiuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, AaMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKkUui c
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIIEBOJAOPOIHOIO CHIPbS
(HedTb, TMPUPOHBIA Ta3, Yrojip), CHOCOOBI HUX MEpPepadOTKH U MPAKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIeCTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCHOJIB3YEMbIX B XUMHUHU NPH HM3YYEHHM BELIECTB M XHUMHUYECKUX SBJICHUMN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlIHSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHUJia MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATh XMMHUYECKUN HKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYEHHUE ITHIICHA U U3YUYECHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JEHaTypanus OeJIKOB Npu
HarpeBaHUM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHuu ¢ BEIeCTBaMU U JIaOOpaTOpPHBIM 00OpYy/IOBaHUEM, MPEICTABISTh PE3YIbTaThI
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUH U
(GbopMyIMpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMaluio,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEpHET U IpyTuX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWJIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LEIAX COXPAHEHHS CBOErO 370pPOBbS U
OKPYXaIoIel MPUPOIHON CPEbl, OCO3HABATH OMACHOCTh BO3JCHCTBHSI HA KUBBIE OPraHU3MBI



ONpEACIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbIcia mnokaszarens [I/JIK, moscHate Ha
IpUMeEpax CrocOObl YMEHBIICHUS! U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPTaHU3M
YEJI0BCKa;

JUId O0YyYaroLUXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMM 370POBbS: YMEHHME NPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUIL CIEeNbIX U CIHa0OBUIAIIMX OOYYAIOUIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMu4eckux GopMyII.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCcKas XUMHS)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH: O XHWMHYECKOW COCTaBJISIOINICH ECTECTBEHHO-
HAyYHOW KApPTUHBI MHPA, PO XUMHUU B IMO3HAHWUU SIBJICHUU NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3a7ady M OKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHOU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIOJIArarouIue
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaklWi, pacTBOpP, DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs TUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccoumanuu, nepuogunueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHS W MPEBPAIICHUS DHEPTHUU MPU XUMUUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKUX SBJICHHH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BaHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTepPHBbIC MPU3HAKK MOHSATUH, YCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTaHWYECKUX
BEILECTB U UX MPEBPALLCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY /IS COCTABJICHHS
dbopMyn BEIIECTB W YypaBHEHUN XHMHYECKUX PEAKIMi, CHCTEMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMainbHbIC Ha3BaHHSA OTICIbHBIX HEOPraHMUYSCKHX BEUIECTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETal€Hash M3BECTh, NMUTHEBAs COJa, MUPUT U
ApyTHe);

c(hOopMUPOBAHHOCTh YMEHUM OTMPEACIIATh BAJICHTHOCTD U CTETICHh OKUCJICHHS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPTraHUYECKUX COCTMHEHUN;

c(OpPMUPOBAHHOCTh YMEHUW yCTaHABIMBAThH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCY/TPYIIe COeNUHEHUH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIHN);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOINYIO, OOBSCHUTEIBHYI0 U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuoioB Ileproanueckoit cucteMbl XUMUYECKHUX 351eMeHToB 1. M.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTANINY, «IHEPrETHUCCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM u rpynnam I[lepuoauyeckoil cucteMbl XUMUYECKUX AeMeHToB [, U.
MeHpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXJIy HEOPraHMYECKUMHU BEIIeCTBAMU C TOMOIIBIO YpaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TeIUIoBoMYy 3(ddekTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YUYACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3ITUYHBIX THIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peaKIu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATh CYIIHOCTHh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OaaHca ATHX PEeaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3uuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle artense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JEXKaIue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsSI CEPHON KHCIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIMIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJNiS BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BeIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
Ui 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOTO A(dekra peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYA0N U
1abopaTOPHBIM 000PYIOBaHKEM, a TAK)KE MPaBHUIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallu3aTopa, OMPEICIICHUE CpPeJlbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHPHOTO WHIWKATOPA, BIMSHUE PA3IHYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklWd HOHHOro OoOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3amady mo temaM «Meramiey U «HemeTamnel») B COOTBETCTBHUM C MpaBHIIAMH TEXHUKU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPECTABIATh



pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (hopMe 3alUCH YPABHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJy4YaeMyl H3 pPa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOW KOMMYyHMKauuu, VHTepHeT u
ApYTHUX);

C(OPMUPOBAHHOCTh YMEHUH COOJIIOAATh IpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATEIHHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbI U
OKpYXarollel MPUPOJHOM Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA JKUBBIE OPTaHU3MBbI
OIpesieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens ITJIK, noscHare Ha npumepax crocoObl
YMEHBIIEHU U IPEAOTBPALCHUS UX BPEIHOIO BO3ACHCTBUSA HA OPraHU3M YEI0BEKA;

JUisl 00y4YarolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYITHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUIs  CHeNbIX W CIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy o0o3HadeHui JI. Bpailns i 3anucu XuMu4eckux (GopMyIL.
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KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakTHueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
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11 u [lepuonnueckas cucremMa XUMUYECKUX 3
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

Teopernueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpaA, POJIM XUMHUM B TO3HAHUU
SBIIGHUWA TPUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMON IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpDHAsE Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA CKEJNeT,
(byHKIMOHANBHAS ~ TPYIIIA, paaukan, n30Mepus, HU30MEPBHI,
TOMOJIOTUYECKHM psAZl, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOA- H
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yriieBoapl, KMphI, O€JNKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHusi opraHudeckux BemiectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopmMupoBaHHOCTh YMEHHH BBIABISATH XapaKTepHble MPHU3HAKU
MOHATUN,  yCTaHAaBIMBaThL  UX  B3aWMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(OpPMUPOBAHHOCTh YMEHHMH MCIIONB30BaTh XMMHUYECKYI0 CHMBOJHKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHON) (GOpMyaT OpraHMYECKHMX BELIECTB M  ypaBHEHHM
XUMHUYECKUX PEaKlUii, U3TOTABIMBATH MOJIETTU MOJIEKYJI OPTaHUYECKUX
BEILECTB JI WJUIFOCTPALMM X XUMHUYECKOIO M IMPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUA 110  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
CTpoeHusi opranudeckux seuiectB A.M. BytiepoBa ans oObscHeHUsS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJIs03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nUecKkne W XWMHUYECKHUE CBOWCTBA THUIHUYHBIX IPEIICTABUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, Oenzodn,
METaHOJI, ATAHOJ, STUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaabIeTul,
MypaBbHHAS W YKCYCHash KHCIOTBHI, TJIOKO3a, Kpaxmal, IeJUII0J03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXJIYy  TUIUYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAHUS I DPUHATHUS PEIIEHUH B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIE PEAKLIUU
OpraHMYECKUX BEIIECTB, JeHaTypauus O€JIKOB IMpuU HarpeBaHHH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH TpH OOpallleHuH C BeLIeCTBaMU U J1abOpaTOpHBIM
000py/I0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMUYECKOIO
SKCIepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa pPeakiMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
13 UCXOJHBIX BELIECTB MU MPOIYKTOB PEAKIIUN)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

CpopMUpOBaHHOCT, yMEHHUH COOIO/IaTh TMpaBUjiia SKOJOTUYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOLIEH IPUPOTHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMOM KOHIIGHTpAllMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH




11

1.2

1.3

Bnanenune cucremoil XMMHMYECKMX 3HAaHHWW, KOTOPAas BKIIFOYAECT:
OCHOBOMOJIATalOIIMe  MOHATHUS  (XMMUYECKHUH  DJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OpOMTAIIA aTOMOB,
HWOH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJIEHUS, XUMHUYECKAsl CBA3b, MOJIb, MOJIApPHAs Macca, MOJIAPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, OK30- H  JHIOTEPMHUYECKHE,
peaKMyd HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOJIUTHI,
3JIEKTPOJIMTUYECKAS] ~ JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpPHUS SJIEKTPOJUTHYECCKOW auccornuanuu, Ilepuogumaeckuii
3akoH [[.M1. MeHnpeneeBa, 3aKOH COXpPaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOJIOTUICCKUE CBEACHHS O CBOMCTBAX,
COCTaBe, TOJyYEHWH U OC30MACHOM UCIOJIb30BAHUU BAXKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAEATENbHOCTU

YCJI0BCKA

ChopmMupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TOHSTHH, NPUMEHATH COOTBETCTBYIOIINE
MOHSATHSA TIPU ONHCAHUHM CTPOCHUSI U CBOMCTB HEOPTraHUYECKUX
BEUIECTB W HMX MPEBPAIICHUN; BBISBIATH B3aUMOCBSI3b XMUMHUYECKUX
3HAHUU C MOHITHSIMH u MpeICTaBICHUSIMH JIPYTHX

€CTECTBEHHOHAYYHBIX IPEIMETOB
BrnageHne OCHOBHBIMH METOJAaMH HAay4YHOTO IIO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoJeHue, W3MEpEeHHue, SKCIEPUMEHT,

MOJICIUPOBAHNE)

14

CpopMHUpPOBAaHHOCT yYMEHHUH OINpENEsITh BaJECHTHOCTh M CTETECHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCTUHEHUSIX, TUIl KPUCTAIUITMUYECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsIpHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN OMNpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUI

1.6

ChopmupoBaHHOCTE  YMEHUS  KJIACCH(UIUPOBATH  XUMHUYCCKUE
peaKkiuu Mo pa3lIuyHbIM MPHU3HAKAM (YHCIY M COCTaBy peardupyronnx
BEIIECTB, TemIoBoMy J(h(eKTy peakiuu, HW3MEHEHHUIO0 CTeleHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIHUH,  Y4acTHIO

KaTaJIn3aTopa)




1.7

1.8

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBISATh YPaBHEHUS — peaKIMH
pPa3JIMYHBIX THUIIOB, IOJHBIE M COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN
HMOHHOT0 OOMEHA, YUUTHIBAsl YCIOBHSL, IPH KOTOPBIX 3TH PEAKIIMU UIYT
JI0 KOHLIa

CchopMupoBaHHOCTb YMEHHUI IPOBOAUTH PEAKLUH, MOATBEPXKIAOIINE
KAueCTBEHHBII  COCTAaB  pa3jIMYHBIX HEOPraHWYECKHX  BEIIECTB,
pacIo3HaBaTh ONBITHBIM IIyTEM HOHBI, NPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIECTB

1.9

1.10

1.11

ChopmMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX peaxui MOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaKlui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakinu OT pa3indHbIX (haKTOPOB

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4ecKask XuMHs

2.1

2.2

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIyI0,  OOBSCHUTENBHYI0 U  HPOTHOCTUYECKYIO
byHKIIUN

ChopMupoBaHHOCTb YMEHHUH XapaKTepH30BaTh NEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX »3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTeMbl XuMuueckux siemeHToB J[.M. MeHneneeBa, uCIONb3ys
HOHSTUSL  «S-, P-, O-DJEKTPOHHBIE OpOUTANNY, «IHEPreTUYECKHE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M UX COEAMHEHUU MO MepHojaM M rpyImam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa

2.3

2.4

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOM  CBA3HM  MEXKIY
HEOPraHWYECKMMH  BEUNIECTBAMM  C  IIOMOLIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKIII/Iﬁ

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  NPUHAAIEKHOCTh
HEOPraHMYECKUX BELIECTB M0 UX COCTaBY K ONPEAENEHHOMY Kilaccy
(rpymnme) coenMHEHU (MPOCTHIE BELECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)




2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMmeHKIaTypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTIEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAllI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

2.7

2.8

ChopMupoBaHHOCTh yMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILIECTB PA3IUYHbIX KJIACCOB,
MOJTBEPXk/aTh  CYLIECTBOBAHME  TI'E€HETHMYECKOW  CBS3M  MEXIY
HEOPraHMYECKUMHU  BELIECTBAMM € IIOMOLIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHHWE TMEPOKCHAa BOJAOPOJa B TPUCYTCTBHU
KaTaJn3aTropa, ONpelesICHHe CPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO WHIMKATOpa, BIHMSHUE PAa3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAaKIMHU Ha cynb(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Metamnb» u «HemeTamibn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyI0BaHUEM; [PEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHEepUMEeHTa B (OpMe 3aliCh YpaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBEC 3TUX PE3YyJIbTATOB

CchopMupoBaHHOCTh YMEHHMH coOONIOaTh MpaBWiia MOJIb30BAHUSA
XUMHAYECKOH TMOCYJOH M Ja0OpaTOpPHBIM O00OpYyIOBaHHEM, a TaKKe
npaBwiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUHI XapaAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TMPHUHIMIIAX W  OKOJOTHYECKHX MpoldiiemMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CpopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, pOJM XUMHH B [O3HAHUHU
SBJIEHUN TPUPOIBI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbI

JTUYHOCTH, €€ (YHKIMOHATHHOH TPaMOTHOCTH, HEOOXOAMMOW IS




3.2

3.3

pelICHUd MNPAKTUYCCKHUX 3adad H SKOJOI'MYCCKU 000CHOBAHHOIO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKalUH, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMH COOMIOIATh MpaBUiia SKOJIOTUYECKHU
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYJIOBOH JAEATENBHOCTH B
LEsIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPY’XKAIOUIEH MPUpPOAHOMN

cpebl

3.4

3.5

Oco3HaBaTb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIleCTB, HOHUMas cMblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

ChopmupoBaHHOCTE  yMEHUI MIPOBOUTH BBIYUCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJISI BEIECTBA B PAacTBOPEY,
O0OBEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEaAKIUAX, MAacChl
BEIIECTBA WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMH BEIICCTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, ITPEBPAIICHUA U COXPAaHCHHUA SHEPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHHU

1.1

1.2

[Ipenmer opraHn4eckod XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJYYEHUH HOBBIX BEIIECTB M MarepuasioB. Teopusi CTpOEHHUS OPraHUYECKUX
coequHenniit A.M. BytiepoBa, €€ 0OCHOBHBIE MMOJIOKEHUS

CtpykTypHble (OPMYJBI OPraHUYECKHUX BEIISCTB. [ OMOJIOTHS, H30MEpHUs.
XuMHUUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE M KpaTHBIC

cs3u. [Ipencrasienne o KiaccuGUKaIUy OPraHUuIeCKUX BEIIECTB

1.3

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKHUM psAll. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIM AJIKaHOB: (U3MYECKHE U XHUMHUYECKHE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXOXXJACHUC B IPUPOAL, ITOJTYUYCHHUEC U IIPUMCHCHUC

AIIKeHBI: COCTaB M CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTuieH u MNPOMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAllWMU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U MPUMCHCHUEC

2.3

2.4

Ankanuensl: Oytaawen-1,3 u wMerunOyrtamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHYECKHE CBOMCTBA (peakius nmonumepusamnuu). [lonydeHrne CHHTETHUECKOTO
Kay4yyKa U Pe3UHBI

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUN psil. AUETHIIEH —
MPOCTEHIINI TPENCTaBUTENb AIKHHOB: COCTaB, CTpOeHHE, (U3MUECKUe U
XUMHUYECKHUE CBOMCTBA (pEaKI THAPUPOBAHUS, TaIOTEHUPOBAHNUS, THIpaTaIUH,

TOpPEeHMsI ), TOJydYeHUe U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3HUYECKHE W XUMHYECKHE CBOWCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHMS ), IOJyUYEHUE U TpUMEHEeHue. Toyour:
cocTaB, CTpoeHue, (u3mUeckne ¥  XUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUSA WU HUTPOBaHUSA), MOJy4YeHHE M NpUMEHEHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHuyeckass CBSI3b MEXIY YIJE€BOJIOPOJAMU, MNPUHALICKAINUMHU K

Pa3JINIHBIM KJIacCaM

2.6

[TpuponHbIe HCTOYHUKH YTIEBOAOPOIOB. [IpHpoaHbIi ra3 n momyTHBIE HeTIHBIC
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HEPTU: MEPETOHKA,

KPEKUHT (TepMHUYECKUH, KaTanuTudyeckuil), nuposnus. [IpoaykTel mepepaboTku




He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHbII yroms u

MPOAYKTHI €r0 1epepadboTKu

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CIUPTHL. METAHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XHMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  MeETaJlJlaMH,
raJlOr€HOBOJIOPOJIaMH, TOpPEHHUe), MpUMEHeHHe. BolopojHble CBS3U MEXKIY
MOJIEKYJIaMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIAa HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHbIC CIIUPTHL. ITWICHIJIUKOIb U TIUIEPUH: CTpOCHUE, (pU3ndecKue u
XMMHUYECKHE CBOMCTBa  (B3aUMOJEWCTBUE CO  ILEIOYHBIMH  METaJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE cnupThl). [leiicTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIEepruHa U OTUJIICHITIUKOJIA

deHout: CTPOCHUC  MOJICKYIJIbI, (1)I/I3I/I‘IeCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue gpeHomna
Anpaeruapl U KeToHbL. DopManbIeru, aleTanbAerua: CTpoeHue, pusnueckue u
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUA U BOCCTAaHOBJICHHS, KaUC€CTBCHHBIC

peaKHI/II/I), IMMOJIYUCHHEC U ITIPUMCHCHUC

3.4

OMHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHCIOTH. MypaBbUHas W YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3HUeCcCKre U XMMUYECKHe CBOMCTBa (CBOICTBa, o0ImMe AJis
Kjlacca KHCJIOT, peakius JSTepuuKanuu), TI[OIy4eHHe M I[pUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC HCﬁCTBHG

3.5

Crnoxxnabie 2(UpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIIeBOJOB (MOHO-, M- M IOJIMCaXapuibl).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI,
bu3ruecKre 1 XMMHUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHUE,
OpOKeHHME TIIIOKO3bl), HAaXOXJIEHHE B MpPHUpOJE, MPUMEHEHUEe, Ouoiioruueckas
poinb. @otocunTe3. PpyKTO3a KaK M30MEP TIIOKO03bl. Kpaxmai u nemnono3a Kak
npUpoaHble moiauMepbl. CTpoeHHe KpaxMmala U LeUIojo3bl. Puznyeckue u

XUMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HO/I0M)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs

4.1

AMUHOKHUCIIOTHl Kak amM@oOTepHble OpraHuyecKkue coequHeHus. duznueckue u
XMMHAYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIUHA). buomormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

4.2

benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,




BTOpUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOMONEKyJIIIpHBIE COSMHEHMS

5.1

5.2

11 KJIACC

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COCIUHCHUI: MOHOMCD,
IMOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD IMOJIMMEPHU3aAlluA, CPEAHAA MOJICKYJIsApHasd
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

noJiMmMepus3alAa U NOJUKOHACHCAIUA

OKCIIepUMEHTAJIbHBIE METO/Abl M3Y4YeHMs BELIECTB U UX [PEeBpaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

Kox

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, MOJTYPOBHU. ATOMHbBIE OpOUTANH, S-, P-, U-371€eMEHTBI.
OcoOeHHOCTH pacIpeesieHus] IIEKTPOHOB 110 OPOUTAISAM B aTOMax JIEMEHTOB

TNEPBLIX tIeT]i»IpéX MepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraI_II/ISI aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKHUX d1eMeHToB J[.1.
MenpneneeBa. CBs3p nepuoaudeckoro 3akoHa u Ilepnoanyeckoil CUCTEMBI
xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyIINaM U IEepHOJaM.

3HadeHue MEpUOANYICCKOro 3aKOHAa B pa3BUTHHU HAYKH

1.3

14

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHAB XUMHUYECKOW  CBS3U
(koBalleHTHAs HEMOJSpHas W TONSpHAs, HWOHHAasA, MeTajuinueckas). VoHBI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIIENTOPHEIN). Bogopoanas cBs3b

BanenTHOCTb. DeKTpOOTpUIIATENLHOCTE. CTEMEHb OKUCICHUS

1.5

1.6

BeniectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIIA KpUCTAUIMYECKOM pemeTku. I[loHsTne 0 aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas J0Jisl BellecTBa B

pacTtBope

Knaccudukamnms HeopraHmdeckux coenHeHnii. HoMeHkiiatypa HeopraHu4ecKux

BEILIECTB

1.7

Xumuueckass — peaknusa.  Kmaccupukamwss ~— XMMHUYECKMX — peakIuii B




HEOPraHUYeCKOW U OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLNIME HA

cocTosiHuE XuMu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

Onekrponutnyeckas aucconuanus. CuiibHbIe M ciaa0bie 3MeKTpoiuThl. Cpena
BOJTHBIX PAacTBOPOB BEIIECTB: KKCJIasi, HEUTpaIbHAasl, IeJI0YHas. Peakiiuym HOHHOTO

oOMeHa
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH
Heopranuueckast XuMust

Hemeramnsbl. [lonoxxenue HemerauioB B [lepuoanueckoil cucreMe XMMHUYECKHX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsS aToMOB. Dusnyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IPUMEPE KUCIOPOAA, CEpPHI,

docdopa u yrnepoza)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJJIOB (TaJlOT€HOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

BOXKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

2.5

Meramnsl. Ilonoxenne meramwioB B Ilepuogudeckol cucTeEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoiicTBa MetamioB. CIiIaBbl METAJIOB.
DNEKTPOXUMHUYECKHUN Psi/i HAIIPSHKEHUH METAIITIOB

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPHUM, Kalui, KalbIIH,
MarHui, ajdlOMHMHUH, IIUHK, XpOM, JK€le30, MeIb) M UX coeauHeHuil. OOmme
CHOCOOBI MOTy4YeHHs] METAUIOB. [IprMeHeHne MeTauioB B OBbITY U TEXHUKE

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeaULUHBL. [loHSATHE O HAayYHBIX METOAAaX MO3HAHHS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

[IpencraBiennst 00 OOIMKUX HAYYHBIX MPUHIUMNAX MPOMBIIUICHHOTO MOTYYEHUS
BOKHEWIIMX BemiecTB. YUeloBeK B MUpE BEUIECTB M MATEpUAJIOB: BaKHEHIINE
CTpOMTENIbHbIE MaTepuaibl, KOHCTPYKLUHOHHBbIE MaTepuajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl JJs SJIEeKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U

MUHepalbHbIE y100peHus




XuMHusi W 30pOBbE UEJIOBEKAa: IpaBWjia MCHOJb30BAHUS JIEKAPCTBEHHBIX
3.3 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIOIb30BaHUS MPEMapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Ilepeyenb y4eOHO-METOAMYECKOT0 W MATEPHATbHO-TEXHHMYECKOTO
o0ecnmeyeHud

YMK yuuress:

1. Tabpuensu O.C. Ilporpamma kypca xumuum qnas1  8-11  kimaccos
o01ieo0pa3oBarebHbIX yupexaeHuit.— M.: JIpoda, 2009 r.

2. O.C.TI'abpuensn, W.I'.OctpoymoB, E.E.OctpoymoBa. Opranuueckas
XUMHUSL B TeCTax, 3ajgavax, ynpaxkHeHusax. 10 kmacc: yueOHoe mocoOue st
ob1eo0pazoBar. yupexaenuii. — M.: JIpoda, 2003 r.

3. M.IO.I'opkoBenko. Xumusa. 10 kiacc. Iloypounsie pa3paboTku K
yueOHukam O.C.I'abpuensina u ap. (M.: dpoda); JI.C.I'yzes u np. (M.: Ipoda);
I'.E.Pynzutuca, ®.I". ®enpamana (M.: [Ipocsemenune). — M.: BAKO, 2006 r

4, Xumuss 10-11 xn.: Yuebnoe mocobue / P.AJIlumun, E.E.SIxumosa,
H.A.Botunoga; Ilox pexa. npod. P.A.Jluauna. M.: Ipoda, 1999 r.

5. N.I". Xomuenko. Pemenue 3agau no xumunu. M, 2000 .

6. JLA.IlpetkoB. Opranuueckas xumus: yueO. qis 10 k. cpen. mk. — M.:

IIpoceemenue, 1988

7. B.A.BuBropckuii. Borpocsl, ynpaXHEHHs U 3aJadyd 110 OPraHUYECKOU
XUMUHU ¢ oTBeTamu u pemeHusimu. — M.: BIIAZTOC, 1999r.

8. O.C.I'abpuensn, H. H. PynoB, B. U. TonkynoB. «Xumust 10 kiacc.
XUMUYECKHUMN DKCIIEPUMEHT B 1IK0JIe». MockBa, «[poda», 2010 r.

YMK «Xumus. 11 kiaacc.

1. INa6puensa O.C., CnankoB C.A. Pabouas Tetpanp. 11 kiacc.
bazosslit ypoens. M.: [Ipoda, 2014.

2. INa6puensn O.C., CnankoB C.A. Xumus 11 knacc. ba3zoBbiit
ypoBeHb. MeToaudeckoe nocooue k yueonuky O.C. I'aGpuensina. 11 kmacc. M.:
Ipoda, 2015.

3. INa6puensa O.C., bepeskun I1.H. u np. Koutponbasie u
npoBepodHbie paboThl. 11 kmacc. ba3zossiit ypoBens. M.: Jlpoda, 2015.

4, Xumus. 11 knacc. ba3zoBblil ypoBeHb. DIEKTPOHHOE
MYJIBTUMEIUMHOE U3JaHHE.

S. Caiit narepnet — noanepxku YMK «Xumus. 11 knacc. bazoBblit
ypoBenb» O.C. I'abpuensna: http:drofa.ru



6. KommiekT 00opynoBanusi 1Jisi OCHAIIEHUS] KAOMHETA XUMMUHU
001eo0pa3oBaTeJIbHON OPraHU3aIuu.

YMK o0yuyaromerocs:

1. T'abpuensn O.C. Xumus. 10 kimacc. ba3zoBblii ypoBeHb: yueb. st
oOmeoOpazopar. yupexnenud / O.C. T[aOpuensH. — 4-e wusn.,
crepuoTuil. — M.: JIpoda, 2018 r.

2. Tabpuensa O.C Xmmusa. 10 xmacc. yueOnux/ O.C. I'abpuenss. .,
OctpoymoB, C.A.CmankoB — 4-¢ wu3n., crepuotun. — M.:
[Ipocsemenne, 2022 r.

3. Tadpuensu O.C. Xumus. 11 knacc. ba3oBerit ypoBeHb. Y4eOHHK. M.:
Hpoda, 2019.

CD u y4yeOHBIE caliTbl
1. CD «Heopranuyeckas xumus». «[Ipocsemienue» 2004 r.
2.CD «O6m1as u Heopranuueckasi xumus» Jlabopatopusi cucteM MyJbTUMEIUA.
MapI'TV 2002 1.
3. chem.msu.su - Ha calite "XuMundeckasi Hayka u odopa3oBanue B Poccun'":
"JnaekTpoHHast GubanoTexa mo xumun'' - chem.msu.su (pasaen "Marepuabt
st wkoiabHUKOB") u  "lIkonpHoe xumuyeckoe oOpa3zoBaHue B Poccum:
CTaHAAPTHI, YICOHUKH, OJUMITHAIBI, PK3aMEHBI" (MaTepuasbl ISl YIUTEIICH U
ITKOJIbHUKOB).
4. hemi.nsu.ru "OcHoBbl xumum'" - DJeKTpoHHBIH y4deOHHMK. Internet-
W3/IaHue, HWCIpaBicHHOoe W aomoiHeHHoe. HoBocuOupck: HIY, 2001-2006.
noueHt HI'Y A.B. ManyiinoB u B.M. PoanoHOB. mepuoauyeckas CHCTEMA,
OTBETHI K 3a7[a4aM U JIp.
5. school-sector.relarn.ru - "Xumus mis BCEX" w3 cepum "OOyuaromime
sunukoneann". CalT COMEPXKUT TEKCTOBbIE W Tpaduueckue maTepuanbl (
school-sector.relarn.ru ) pasmemennsie Bo 2-M uzganun CDROM "Xumus s
BCEX" 1999r
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I'.E.Pynzutuca, ®.I'.®enpamana (M.: [Ipocsemenue). — M.: BAKO, 2006 r.
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