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IMOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUM Ha yPOBHE CpPEeIHETO 00IIEro oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanpHOTo 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (emepalibHOi 00pa3oBaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
oOpaszoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojaBaHus yueOHOro IpenMera
«Xumus» B oOpa3oBaTesbHBIX oOpranm3auusx Poccuiickoit ®exnepauuu, peaau3yroOLMX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJOKEeHUH «CTparerun pa3BUTHA
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuwon g0 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MpOrpaMMbl 10 XUMHH, K OIpPENeICHUI0 00Iei
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTHS OOYYArOIINXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIICTITYaJbHBIE IOJOXKCHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENeH, COJepXKaHMsl, pPE3yJlbTaToB OOydYeHHUs U
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, IIOJYy4aeMOE€ BBIITYCKHHUKaMu  0011e00pa3oBaTeabHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOIIMM 3TallOM PEAIN3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeMe XMMHYECKOTo 00pa3oBaHMs. OTH LEHHOCTU
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (HOPMUPOBAHHSI MHPOBO33PEHHSI M OOIIEH KyIbTYpHI
YeJ0BEeKa, a TaKXKe HKOJOTMYECKH OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 3I0POBBIO H
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00y4arolMXCsl HA YPOBHE CPEIHEro
o0miero oO6pa3zoBaHUs CpPEACTBAaMHM y4yeOHOro mpeamera «XUMHs», COJIepKaHUe M IMOCTPOCHHE
KOTOPOTO OINpEAETCHbl B IMPOrpaMMe MO XHMHHU C Y4ETOM CIEHUPHUKH HAYyKH XUMHH, €€
3HA4YCHUs B MIO3HAHUH MPUPOJIBI U B MATEPHAIHHOM KU3HH OOIIECTBA, a TAKXKE C YIETOM OOIIUX
Hesell ¥ NPUHIMIIOB, XapaKTEPU3YIOLMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OOIIero
obpasoBanus B Poccutickoii @enepamuu.

XuMHS KaK 3JEMEHT CHCTEMBl €CTECTBEHHBIX HAyK MUTPaeT 0COOYIO pOJib B COBPEMEHHOU
LIMBUIN3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHON KyibTypbl. OHa BHOCUT CBOHM BKJIala B
(dopMHpOBaHUE PALIMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3[JaHHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpYXaroIeM MUpE KaKk O €IWHCTBE MPHUPOJIBI H YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XHMHUU
Ha OCHOBE NOHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C€ JPYrMMH €CTECTBEHHBIMM HayKaMHd, XHMHUS CTaja
HEOTHhEMJIEMOI 4YacTbI0 MUPOBOHM KyJIbTYypbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TpyAa U
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HMJareibHas, Kak HayKa
BBICOKMX TEXHOJOTMH HAaIpaBlieHa Ha PEHICHHE TNIOOAIBbHBIX MPOOJIEM YCTOHYMBOTO Pa3BHTHUS
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTHYEeCKOM, NHIIEBON, 3KOJOIMYECKOW Oe30MacHOCTH U
OXpaHBbI 310POBbS.

B coorBercTBHM ¢ OOmMMH LEISIMH M TPUHIMIIAMH CpeIHEro olmiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 0a30BbIi YpOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJArOTOBKY OOYyYaroIIMXCsl, HEOOXOAUMYIO UM JUIs
BBIpa0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
IPOIOJDKEHHS 00Pa30BaHMs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.



CocraBnsrolmiuMu  peaMeTa «XuMus» SBISIOTCA 0a3oBble Kypchl — «OpraHnuyeckas
xumus» 1 «O01Ias 1 HeopraHudecKasi XMMHEs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsT KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMAa 3HAHUM 110 HEOPTAHUUECKOM XUMHH (C BKIIFOUCHHUEM
3HaHUU K3 O0IIeH XMMHH) U OpraHUYecKOor XUMHuH. POopMHUpOBAaHWE JTAaHHOW CHCTEMbl 3HAHUM
OpU U3YYEHHUH TpeaMeTa 00ecredrMBacT BO3MOXKHOCTh PAacCMOTPEHUSI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHITHI, 3aKOHOB M TEOPUI XHUMHUH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas xumusi» U «O01as 1 Heopranudeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3yYEHUIO
yueOHOro Martepuana W OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHUI Ha
ONpeAcNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCMUYECKOM TEOPUU CTPOEHHUSI OPraHMYECKHUX COCIUHECHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX NPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMblX B Kypce BEIIECTBaxX MAIOTCS B Pa3BUTUU — OT YIJIEBOIOPOAOB IO
CJIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHCHHHA. B Kypce OpraHMYecKOd XWMHUU TOTY4aroT
pazBuTHEe CHOPMHUPOBAHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEPBOHAYAILHBIC
MPEACTABJICHUS O XUMUYECKOM CBSI3M, KJIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mpeaMere «Xumus» 0a30BOro ypoOBHSI paccMaTpUBaeTCs
U3yYCHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 0Opa3oBaHMS TEOPETHUECKUH Marepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOHN peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HeOpraHuyecKass XUMHUs» OOYy4aroIIUMCs MPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HaYCHHUE TEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKUX W METOMOJIOTUYECKHX TTO3ULUH,
rIIy0Ke TOHSATh HCTOPUYECKOe M3MEHeHHe (DYHKIMI 3TOro 3akoHa — OT 00oO0Imaromen 1o
OOBSCHSIONIEH U MPOTHO3ZUPYIOIICH.

Ennnas cucrteMa 3HaHUM O BaXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBAX U
MPUMEHEHUH, a TAKXKE 0 XMMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsercas B Kypcax 10 um 11 Kk1accoB 3ineMEHTaMM  COJEp)KaHUs, HMEIOIIUMU
KYJIbTYpOJIOTHYECKUA M TPUKIAJAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHMMAaHHIO
B3aUMOCBSI3M XMUMHUHU C JPYTMMHM HAayKaMH, pacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTHYECKON AESITeTbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBXKEHHS K MPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M TPAKTHUSCKUX MPHIOKECHUN XUMHUH, TTIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHUYECKH OCMBICIIMBATh HH(POPMAIMIO U MPUMEHATH €€ NJIs MOMOJHEHUs] 3HaHUN, pelieHus
WHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMera «XUMHUsD JTaHHOTO YPOBHS M3Y4YEHUsI OPUEHTUPOBAHO HAa (OPMHUPOBAHUE Y
00yJarOIUXCsl MUPOBO33PCHUECKON OCHOBBI JIJIsi TIOHUMaHUsT (QUIOCOPCKUX HICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh IPUPOJIHBIX SIBJICHUH MyTEM HKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXKIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAHME POJIM XMMHUHU B PEIICHUH IKOJOTHUYECKUX MpOoOJIeM, a Takxke MpobieM cOepekeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B muane pemenus 3amad BOCHHUTAHMSA, PAa3BUTHS U COLHAIM3ALMHU  OOYYaIOLIUXCS
NPUHATHIE MPOrPaMMON IO XHUMHH TOJAXOJbI K ONPEACNICHUIO COJCPKAHUS U TOCTPOCHUS
npeaMeTa MpeyCMaTpuBaloT (OPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JIEHCTBUH, MMEIOIIHX
0a30BOe 3HAUCHUE I PA3TUYHBIX BUIOB JEATEIBHOCTH: peUIeHHs IpobiieM, IOUCKa, aHaTu3a U



00paboTkn wuHGOpPMAIUK, HEOOXOMUMBIX JIJII TNPHOOPETEHUS ONbITa IPAKTHUYECKOW U
UCCIIEIOBATEIBCKON ICATEIbHOCTH, 3aHUMAIOLIECH BaKHOE MECTO B TIO3HAHUN XUMHH.

B nmpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHMsl, TaK U
HA ypOBHE cpeaHero obmero oOpa3oBaHUs, TMPU  ONPEICICHUU COJAEp>KATEIbHON
XapaKTePUCTHKU [eNiell M3ydeHHUs MpeaMeTa HampaBlIeHHEM IEePBOCTEIIEHHOW 3HAYUMOCTU
TPaIMUMOHHO Tpu3HAETcs (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKu Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW JESITEeIBHOCTH 4YelOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OTIpEICNICHUIO 1eNIel U3YYEHHUS MIPeIMeTa SBISETCS BIOJIHE OMPABAaHHBIM.

CoryacHO NaHHOW TOYKE 3PEHUS TJIABHBIMH ISJISIMH H3y4YeHUS MpeaMera «XHuMHs» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIFOTCS:

e (opmupoBaHUE CHCTEMBbl XUMHUYECKHMX 3HAHWW KaK BaKHEHIICH COCTABIISIOIICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBHIC MMOHSTHS,
(dbyHIaMeHTaNbHbIE 3aKOHbI M TEOPHUH XHMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHUMAaHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMIIEHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HayYHBIX METO/axX MO3HAHUs BEIIECTB U
XUMHUYECKHUX PEaKuil, HeOOXOIUMBIX ISl MPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUPE BEIIECTB U XUMUYECKHX SBICHUH, IMCIOIIMX MECTO B TIPUPOJIE, B IPAKTHUECKON U
MOBCETHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHA U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJCHHEM W
OOBSICHEHMEM XHUMHUYECKOTO JKCHEPUMEHTa, COONIOJACHHEM TMpaBuil 0Oe30MacHOro
oOpallleHusl C BelIeCTBaMHU.

Hapsny ¢ atuMm, comepkaTenbHasi XapaKTepUCTUKA [eJIel M 3a/1a4 M3YYeHHUsl IpeMeTa B
porpaMMe 1Mo XMMHUH YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cucrteMe cpeaHero oOmiero ooOpaszoBanus. CeroaHs B MPENoOJaBaHUU XUMUU B OoJjblel
CTEMEeHH OTAAETCS TNPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHus OOyueHus,
OpPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA 0O0I€00pa30oBaTeIbHOW  OpraHU3alNH,
BJIQJICIONIETO HE HA0OpPOM 3HAHWMU, a (HYHKIHMOHAIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHHs 3HAHUI M MPUMEHEHUS UX B PEalbHOW KU3HU AJIS PElICHUs
MPAKTHYECKUX 3a7au.

B cBs3u ¢ oTHM Tpu M3Y4YCHHWHM TpeAMeTa «XHMHS» JOMHUHHPYIONIEE 3HAYCHHE
nproOpEeTaloT TaKKe IeNU U 33Ja9H, KaK:

ajgantanus OOydYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupoBaHHE MHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTCILHOMY WIPHHATHIO TPAMOTHBIX pEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEICCTBAMH M UX IIPUMEHEHUEM;

dbopMupoBaHue y OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIHI),
UMEIOLINX YHUBEPCAIbHOE 3HAUYCHUE ISl Pa3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IPoOIieM,
MOMCKA, aHaimu3a W O00paboTKM WHGOPMAIMU, HEOOXOIUMBIX JUIsI NMPUOOPETEHHUS OIbITa
JESATEIILHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XHWMHUH, a TaKXKe ISl OICHKHU C
MO3HIINHI KOJIOTHUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOJIHYIO CPEY;

pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEUICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
0o0yyaroluxcs: CroCOOHOCTH CaMOCTOSITENIbBHO NPUOOpETaTh HOBBIE 3HAHMUS 110 XUMHUU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIOJIB30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE



TEXHOJIOTUH JUTsI TIOMCKA M aHAIN3a Y4eOHOH ¥ HayYyHO-TIOMYJISIPHON HH(DOpMAIIMK XUMHYECKOTO
COJICPKAHUS;

(dopMHpoBaHUE U pa3BUTHE Y 0OYUAIOUIMXCS aCCOI[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MTPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO KCIIEPUMEHTA,

BOCIIUTAHHE Yy OOYyYarOImUXCs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BAXHOW pONM B  PEHICHWHM MIOOATbHBIX TMPOOJIEeM  parOHAIBHOTO
NPUPOIOIIOIB30BAHUS, TIOMOJHEHHUS JHEPIeTUYECKUX PECYPCOB W COXPAHCHHS IMPHPOIHOTO
pPaBHOBECHsI, OCO3HAHHUS HEOOXOJUMOCTH OCpPEKHOTO OTHOIICHHS K TPUPOJEC H CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITAa MUCIIONB30BAHUS TOTYYCHHBIX 3HAHUN JJISI TIPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMHYECKIMH SIBJICHUSMHU.

B yueOHOM m1aHe cpemHero ooOiero oOpa3oBaHusi npeaMer «XuMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOI 001acTu «EcTecTBEeHHO-HAYUHBIC TTPEIMETHIY.

OO0miee 4nciIo 9acoB, OTBEACHHBIX Ul M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CpPEIHErO
obmrero obpaszoBanusi, cocrapisier 68 yacoB: B 10 kiacce — 34 ugaca (1 ywac B Hepeno), B 11
kiacce — 34 gaca (1 gac B Henento).



COJEP)KAHUE OBYYEHUA
11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuUMUYeCKUH 3eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpOHHas 000JIOUKa.
DHepreTH4ecKue ypoBHH, TIOyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 2eMeHThl. OcoOeHHOCTH
pacnpeneseHus 3JIeKTPOHOB O OpOUTAIsIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DeKTpoHHast KOH(UTYpaLUs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmoguueckas cucremMa xumuueckux osnemeHntoB J[. H.
MengeneeBa. CBsi3p nepuoanyeckoro 3akoHa M Ilepuonnueckoil cucTeMbl XUMHUYECKHX
anemeHToB . 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOMCTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BEIIECTB
110 rpynnaM U rnepuojam. 3HaueHue NeproANYECcKOro 3aK0Ha B pa3BUTHH HAyKHU.

Crpoenue BemecTBa. XWUMHUYECKas CBs3b. BHUIbI XHUMHUYECKON CBSI3U (KOBAJICHTHAs
HEMoJIsIpHasl U MOJIApHAas, MOHHAsA, MeTaIMuecKkas). MexaHu3Mbl 0Opa30BaHUs KOBAJEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLEeNTOpHbIM). Bogopoanas cBsa3b. BaneHTHOCTD.
DneKTpOOTpULATENBHOCTD. CTEeNeHb OKUCIIECHUS. IOHBI: KATHOHBI U AaHUOHBI.

BewecTBa MOJEKYJISIpHOrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUIIA
KPUCTAINTMYECKON PEIIETKH.

[lonsaTne o gucnepcHsIX cucremax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 40
BEILIECTBA B paCTBOPE.

Knaccugukanus Heoprauuyeckux coeinnenuil. Homenkinarypa HeopraHuueckux BellecTB.
['eHeTnyeckas CBS3b HEOPraHMYECKUX BEILECTB, IPUHAUICKAIINX K PA3JIMYHBIM KJIaccaM.

Xumunueckass peaxkuus. Knaccupukanus XUMUYECKMX peakUuidl B HEOPraHWYECKOW H
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS! MAcChl BEILIECTB, 3aKOH COXPAHEHUsS U NpEBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIM4HbIX (pakTopoB. OOpaTHMbIE pEaKLUU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIME HA COCTOSHHE XHUMHYECKOIO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponaurnyeckas auccouuanus. CuibHble M cialOble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KHUCIas, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUH.

OKCHepUMEHTAJIbHbIE METO/bl M3YyYEHUS BEIIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB JI. WM. MenpneneeBa», u3yueHue
MojeNell KpUCTAIIMUECKUX peIIEToOK, HAOMI0JeHWe U OINMCaHWe JeMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3joXKeHHE MEepPOKCHAa BOAOpPOJAa B IPHUCYTCTBUM KaTallu3aTopa,
OIPENIETICHUE CPEebl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBbHOIO MHAMKATOPA, PEAKLIUH
MOHHOTO OOMEHa), MPOBEJIEHUE NPAKTHUECKON paboThl «BnusHue pa3nuuHbIX (AaKTOPOB Ha
CKOPOCTb XUMUYECKON PEAKLIUNY.

PacuérHbie 3agaun.

Pacuérbl 1o ypaBHEHUSIM XUMHUYECKHUX PEAKIUI, B TOM YHCJIE TEPMOXUMUYECKHE PACUEThI,
Pacy€ThI C UCIIOIB30BAHUEM ITOHATHS «MACCOBas J0JIs BEILIECTBAY.

Heopranuueckass xummsi



Hemeramnel. [lonoxenne HemerauioB B llepuoanueckoil cucteMe XHMHYECKUX
anementoB Jl. M. MenneneeBa m 0coOEHHOCTH cTpoeHHs aroMoB. Dusmyeckue CBOICTBa
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHUECKHE CBOMCTBA BAKHEMIIMX HEMETAJUIOB (TaJIoT€HOB, Cepbl, a3o0tTa, (ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUI0B, KUCIOPOICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUN).

[IprMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Mertannsl. 1lonoxxenue meramioB B [lepuonnueckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXMMMUYECKUN Pl HANpPSKEHUIN
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEWMININX METAJUIOB (HATpPUH, KaJlWl, KaJbIlMl, MarHuu,
IIOMUHUH, IUHK, XPOM, XKEJIe30, Me/lb) U UX COEJUHEHUH.

O6mme ciocoObI MoTyYeHHst METaJuIoB. [IpiMeHeHre MeTayuioB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX MPEBPALLEHUI: HU3y4EHUE
KOJIJIEKIINH «MeTalIbl U CIIaBbl», 00pa3[0B HEMETAIUIOB, PEIICHNE SKCIIEPUMEHTANBHBIX 3a7ad,
HaOJIOZIGHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX U JIA0OpAaTOPHBIX OIBITOB (B3aUMOJIEHCTBHE
TUIPOKCHIA AIFOMUHHA C PACTBOPaMM KHMCJIOT M LIEJI0YEH, KAUeCTBEHHbIE PEAKIIMM Ha KaTHOHBI
METaJlIOB).

Pacuérnble 3anaum.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOIO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€Tbl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Posib xuMuu B 00GecriedeHnn 3K0JIOrMYeCKOl, SJHepreTUUeCKON U MUIIEBON Oe30M1aCHOCTH,
pa3BUTUN MeAULIMHBL. [[OHATHE O HayYHBIX METO/aX MO3HAHMS BELECTB U XUMUYECKUX PEAKLIAH.

[IpencraBnennst 00 OOmMMX HAYYHBIX MNPUHOWINAX MPOMBIIUICHHOTO TOJYYCHHUS
BAKHEHILINX BEILIECTB.

YenoBek B MHUpE BEIIECTB U MaTEpUAIOB: BAKHEHIIME CTPOUTENIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPacKH, CTEKJIO, KEpaMUKa, MaTepuajbl Uil JJIEKTPOHUKH,
HaHOMaTepHallbl, OpraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHUS.

XuMHUs U 30pOBbE 4YEJIOBEKa: IPaBHUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOI0 MCII0JIb30BaHMSI ITPENapaToB ObITOBON XUMUM B TOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBS3eH MpHU U3y4eHHH OOIIel M HEOPraHUYEeCKON XUMHU B
11 Kyacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHSITHH,
TaK U NOHATHMH, SABJISAIOUINXCA CUCTEMHBIMU JJI OTIAEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0m1me ecTecTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, Kiaccu(uKauusi, NEePUOJUYHOCTh, HAONIOEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHMUE, SBJICHUE.

®usuka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HU30TOII,
PaZMoOaKTHBHOCTh, MOJIEKYJa, YHEPreTUYeCKUN YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIECTBA, (PU3NUECKHUE BEIMYMHBI U €IUHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouochepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OPraHU3Me.



Feorpa(bml: MUHCPAJIbI, TOPHBIC TOPOABI, ITOJIC3HBIC HCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHomorus: XUMHUYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIypTIus, IMPONU3BOACTBO
CTPOUTCIIBHBIX MaTcpHraoB, CEIIbCKOX03MCTBCHHOC IMPpOU3BOACTBO, nuuiceBas
IMPOMBIIIJIICHHOCTD, Q)apMaHeBTI/ILIGCKaH IIPOMBIIIJIICHHOCTB, IIPOU3BOACTBO KOCMCTHUYCCKUX
Inpemnaparos, MpoOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA HNPOMBIIIIICHHOCTD,
HAaHOTCXHOJIOT'NH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yslbTaTaM OCBOEHHUS OOy4aroIIMMUCS
porpaMM CpeAaHero o0Imero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IPOTPaMM CPEAHEr0 O0IIEro 00pa3oBaHUs SABISETCS CUCTEMHO-ACIATEITBHOCTHBIA MOIXOI.

B coorBercTBHM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeAMeTa «XHUMHUS» Ha YpPOBHE CpEAHEro o0mero oOpa3oBaHHUS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIIONIUE:

0CO3HaHHE O0YYaIOLIUMHCS POCCUHCKOM Ipa’kJaHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHUIO;

HAJIMYHE MOTUBAIMH K 00y4EHHIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpaauLuii 0a30BON HAYKHU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBATbCS B CBOEH JEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAaHOBKAaMH, MPUCYHIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HaJIUYUE MPaBOCO3HAHUS 3KOJOTMYECKOW KYyJIbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HECHHBIC IIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpeaMeTa «XHUMHsD JOCTUTAlOTCSI B E€IUHCTBE
yu4eOHOM M BOCHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH UM HJCAJIaMH  POCCUICKOIO
IpaXJIaHCKOro 0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W MpPaBUIAMU IOBEJEHUS,
CIOCOOCTBYIOIIMMH IIPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAaHOBJICHUS
JTUYHOCTH OOYJAFOIIHXCSI.

JIMYHOCTHBIE PE3YNIbTAThl OCBOCHUS TpEAMETa «XUMUS» OTPAKAIOT CHOPMHPOBAHHOCTH
ONbITa IO3HABATEIBHONM M MPaKTHUYECKOW JESITEIbHOCTH OOYy4YaloUMXCsl M0 pealu3aluu
HPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpask1aHCcKOro BOCIIMTAHUS:

OCO3HAHHS 00YYAIOIMMICS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKCHHS K
3aKOHY U IPaBONOPSAKY;

IIPEJICTABICHUs] O COLUAIBHBIX HOPMax M IPaBWIaX MEXJIMYHOCTHBIX OTHOLICHWM B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIIHOCTU MPH CO3JIaHUH YUEOHBIX MTPOEKTOB,
peLIeHUH y4eOHBIX U [T03HABATENbHbIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apIyMEHThI IPYTUX
NIPY aHAJIM3€ PA3IMYHBIX BUJOB yUYEOHOU NS TEIHLHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacCJIEJUI0 OTEYECTBEHHOU
XUMUH;

YB@KEHHS K IPOIECCy TBOpYECTBA B OOJIACTH TEOPHHM M TMPAKTHYECKOTO NPUMEHEHUS
XMMHH, OCO3HAHHUS TOTO, YTO JOCTIIKEHHS HAyKH €CTh PE3yNbTaT JUTMTENbHBIX HaOII0JeHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSTHHOTO TPpyZa Y4E€HBIX U ITPAKTUKOB;



UHTEpeca M II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHHUM M TOCIEIYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyallud, CBS3aHHbIE C XMMUYECKMMHU SIBICHUSMHU, U
IPUHUMATh OCO3HAHHbBIE PELIEHHs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJEHHWE M IOCTYIKM CBOMUX TOBAapHILEH ¢ NO3MLUN
HPaBCTBEHHBIX U NPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIKOB;

4) popMUPOBaHHS KYJIbTYPbI 310POBbS:

NOHMMaHHUA EHHOCTEW 30pOBOTO M 0e30MmacHoro oOpasza KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUECKOMY 3/10pOBbIO;

coOuto/IeHHsT paBUil Oe30MacHOro OOpallleHUsl ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
KHU3HHU U B TPYJOBOH J1EATEILHOCTH;

NOHMMaHHUA IEHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOICH;

OCO3HAHMs IOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJIEHUS AalIKOrois,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKOW JESTEIBHOCTH,
0O0I11€CTBEHHO IOJIE3HO, TBOPUYECKOH U APYrUX BUAAX JEATEIBbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B pEHICHWH TNPAKTUYECKUX 33734 COIUAIBLHOU
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHUIO Mpodeccuil pa3inyHOro pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMSI TPEIMETHBIX 3HAaHUM IO XUMUU;

yYBa)K€HUs K TPYAY, JIIOJSM TPYAa U pe3ysibTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOH TPACKTOPUH OOpa3OBaHMS,
Oyaymieit mpodeccun U peann3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 0011eCTBa;

6) 3K0JI0TrMYEeCKOT0 BOCIIUTAHMS:

HKOJIOTHUECKH LIEIeCO00pa3HOr0 OTHOWICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3emie;

IOHUMaHMA INI00ANBHOTO XapaKTepa SKOJOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

0CO3HAHMS HEOOXOJIMMOCTH HCIOJIB30BAHUS TOCTHIKCHUN XUMHH ISl PEIICHUS] BOIIPOCOB
palMOHATEHOTO PUPOAONIOIB30BAHNUS;

aKTUBHOI'O HENpPUATUS NEHCTBUH, MPUHOCAIIMX BpeA OKpY’Kalouled NpUpOAHOM cpene,
YMEHHUSI IPOTHO3UPOBATh HEOJAronpUsTHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NIPEAOTBPAILATD UX;

HAJIMYMS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, HKOJOTUYECKON KYJIbTYpBI, OIBITA
NESTEIbHOCTH  SKOJIOTMYECKON  HAlpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCS HMMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COLIMATILHON MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSTH HJCOJIOTHH XeMOpOoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTH  MMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3sBUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;



NOHUMaHMS CIeNU(UKA XUMHH KaKk HayKH, OCO3HaHHs ¢€ poiu B (OPMHPOBAHUU
PaIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM
MHUpPE KaK O €JIMHCTBE MPHPOJIbI M YCIIOBEKA, B TO3HAHWH IPHPOJHBIX 3aKOHOMEPHOCTECH W
pelieHrH Po0JIeM COXPaHEHHSI TPUPOTHOTO PABHOBECHS;

yOexKIEHHOCTH B 0CO0OM 3HAYUMOCTH XWUMHUH ISl COBPEMEHHOW NMBUIIM3AIUU: B €€
T'YMaHUCTUYECKON HAINPaBICHHOCTH M BAXXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYPBI, PEIICHHH TJIO0ATBHBIX TPOOJIEM YCTONYHBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUYECKOM, MHIICBOH W OKOJIOTUYECKOW O€30MmacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00€CIIEYCHUH YCIIOBHI YCIIEIIHOTO TPYla U 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YICHA
00111eCTBA;

€CTCCTBCHHO-HAYYHOH TPAMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHWSI,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJy4aeMbIe 3HAHUS IS
aHaM3a U OOBSCHCHMS SIBJICHUI OKPYKAIONIETO0 MHpa W MPOUCXOISANIMX B HEM HM3MCHCHUIA,
YMEHHS JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMCIOIIUXCS JTAHHBIX
C TICJIBIO TTOJTYYICHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMHUYSCKUE 3HAHUS [T PEIICHUS TTPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K IO3HAHUIO M UCCIIC0BATEIILCKOM S TeIbHOCTH,

TOTOBHOCTH HM CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAaHUH TI0 XUMHUU B COOTBETCTBUU C I>KH3HCHHBIMU
MOTPEOHOCTSIMHU;

WHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3IMUHBIX cepax MpodeCCHOHATHLHON ACSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ysbTaThl OCBOGHMsI ydyeOHOro mnpenMera «XuUMHUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYuUMBble s (HOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXAUCHUIIIIMHAPHBIE
(MexXnpeaMeTHbIE) OOLIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LEIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IIO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEprus, sIBIEHUE, MPOoLEecC, CUCTeMa, HayyHbI (akT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIEIOBAaHUE, HAOII0IeHNE, N3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCaJbHble  Yy4eOHble  JIeHCTBUSL  (T10O3HaBaTEJbHbIE, KOMMYHHMKaTHUBHBIE,
perynsTuBHBIE), oOecreunBaromme (GopmupoBaHue (YHKIHOHATBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIIETEHIIMH 00yYaroIInuXCs;

CHOCOOHOCTh  OOY4YaroLIUXCS  MCIOJIBb30BaTh ~ OCBOEHHBIE  MEXKIAMCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE IEHCTBHS B IO3HABATEIBHOU U
COLIMAJIbHOW ITPAKTHKE.

MertamnpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIQJCHUE YHHUBEPCAJIbHBIMU Yy4eOHBIMU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

OBiageHne YHMBEPCAJIbHBIMH YU4eOHBIMH MIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE TeiiCTBUS:

CaMOCTOATENIBHO (OpPMYyJIMpOBaTh M AaKTyaJM3UpPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LU JEATENbHOCTH, 3a7aBasi NapaMeTpbl U KPUTEPUM HX JOCTHIKEHMS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENSMU;



UCIIOJIB30BaTh IMPH OCBOCHMM 3HAHWW TNPUEMBI JIOTHUYECKOTO MBIIIICHUS — BBIJICIATH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHE MOHITHS JIsl OOBSICHEHHUS OT/ICTHHBIX (PAKTOB U SBIICHUMH;

BBIOUPATh OCHOBAHUS M KPUTECPHUH IS KJIacCU(UKAIIUU BEIICCTB U XUMUYCCKUX PEAKIIHIA;

YCTaHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEXK1y U3y4acMbIMH SIBJICHUSMU;

CTPOHUTH JIOTUYECKHUE PACCYXKICHUS (WHAYKTHUBHBIC, JCIyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHUPOBATH
BBIBOJIBI M 3aKJIFOUCHUS;

NPUMEHSTHh B TpOIlecce MO3HAHMS, UCTIOIb3yeMbIe B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJICJIH, TTPEOOPa30BHIBATH MOICITBHBIC TIPEJICTABICHUS — XUMUYCCKHUI 3HAK (CHMBOJI) SJICMEHTA,
XUMHUYecKkass (opMylia, ypaBHCHHE XHMHUYSCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MIO3HABATEJIBHBIX M TPAKTUYECKUX 3a/iad, NMPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aEMbIX BEIICCTB U XUMUYCCKUX PEAKIIHIA.

2) 6a30BbIe HCCIeN0BaTEbCKUE e CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUICCKUX PEAKITUH;

dopMynupoBaTh NN W 3a7Jadd  HMCCIEJOBAHHUS, HCIIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyITMpPOBAaHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CYKJICHHIA,

BJIQJICTh HABBIKAMHU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS ¥ TIPOBEICHHS YUYCHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOJOM IpOoIecca, CaMOCTOSTEIHLHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIICHUS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIEITAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOW HCCIIEAOBATEIbCKOM W TPOCKTHON JESITeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEIICHUS
NPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB TIO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTHUPOBATLCS B PA3UYHBIX HCTOYHUKAX wWHpopManmuu (HAYIHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHUYECKOTO COJICp)KaHUs, CIpaBOYHbIE TO0coOUs, pecypchl HHTepHera),
aHAJTM3UPOBaTh HMH(DOPMAIUIO PA3JIMYHBIX BHUJOB M (QOPM MPEICTABICHUS, KPUTHYCCKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTE;

(GbopMyITUpOBaTh 3aMpPOChl W TPHUMEHATH Pa3jMYHbIC METOABI MpPH IOUCKEe W OTOOpe
UHpOpMaLIUU, HEOOXOAMMOM IS BBIIOJIHEHHS YUCOHBIX 33]1au ONPEISIEHHOTO THIIA;

npuoOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (hopMy IpeacTaBieHus WHPOPMAIUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM SI3BIK B KAyeCTBE CPEJACTBA TpPU paboTe ¢ XUMHUYECKON
uHpOpMaIMeH: MPUMEHSATh MEXKIPEAMETHbIC ((QU3MUECKHe W MaTeMaTHYeCKHE) 3HAaKH U
CHUMBOJIBI, (hopMyITel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJaBaTh BOMPOCHI 110 CYIIECTBY OOCYKAaeMOU TeMbl B XOJ/€ AMAIOra W/WIH AUCKYCCHH,
BBICKA3bIBaTh HUJCH, (POPMYIUPOBATH CBOW MPEAIOKCHUS OTHOCHTEIHHO BBITTOJHEHUS
TPEJIOKEHHOH 3a/1a4H;



BBICTYIIaTh C IIPE3E€HTALMEN pPE3ylbTaTOB IO3HABATEIBHOW NEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO €O CBEPCTHUKAMH IIPU  BBIIOJIHEHUM XUMHUYECKOIO
IKCIIEPUMEHTA, TPAKTHYECKON paboThl O HWCCICAOBAHUIO CBOWCTB HW3YyYaeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (opMyIMpOBaTh BBIBOJBI 10 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIIIOBAaHUM yTEM COTIacOBaHMs MO3ULMHA B X0/1€ 00CYXIeHUSI U1 00MEHAa MHEHHSIMU.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBHAMM:

CaMOCTOSITENIBHO IUIAHUPOBATH M OCYLIECTBIATH CBOIO ITO3HABATEIIBHYIO JEATEIBHOCTD,
onpenenss e€ eIy M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeularaéMblii alrOpUTM JIEHCTBUH NpU BBIIOJHEHUU Y4e€OHBIX M MCCIEIOBATENbCKHUX 3a/1ad,
BBIOMpAaTh Hanbosee F3(PHEeKTUBHBIN CIIOCOO MX pPEemIeHHs C YYETOM IMOydYeHHUsS] HOBBIX 3HAHHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIAITh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKHU.

NPEJIMETHBIE PE3YJIBTATHBI
11 KJJACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01Ias 1 HeopraHu4ecKasi XuMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XHWMHYECKOM COCTaBJIIONICH €CTEeCTBEHHO-
HAyYHOW KAapTUHBI MHpA, POJIM XHMHU B IO3HAHWUW SIBJICHHA TPHUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUS W KYJbTYPHl JUYHOCTHU, €€ (PYHKIMOHAIHHOM TI'PAMOTHOCTH, HEOOXOIMMOM st
pellleHus TPAaKTHYECKUX 3a7ad M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3710pPOBbIO U MPUPOIHOM Cpelie;

BJIAJICHUE CHUCTEMON XHUMHWYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroliue
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIC OPOUTATN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHBb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, HMOHHAS, METaJNIMYecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAsd  pEIIETKA, THUIBI XUMHYECKUX  PEAKIUi, PacTBOp, AJIEKTPOIUTHI,
HE3JIEKTPOJIUTHL, SJIEKTPOJUTHYECKAs OUCCOLUUALMUSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKOH  peaklMM, XHMHYECKOE€ paBHOBECHE); TEOpPUM H  3aKOHBl  (Teopus
3IIEKTPOJIUTUYECKON Auccolanuu, Tnepuoandyeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXPAHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTUM MPU XUMUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHMUS,
JeXKaluye B OCHOBE IIOHMMAaHUS TPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHUX SIBIICHUH,
dakTosornyecKkue CBEJACHHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUU U OE30MaCHOM HCHOJIb30BAaHUU
BaXHEHIIINX HEOPraHUYECKHUX BEIIECTB B ObITY U MPAKTUYECKOM JESTEIBHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHSATHH, YCTaHABIUBAThH
MX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS IMPU OMUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIH30BaTh XUMHUYECKYIO CHUMBOJUKY JJISl COCTABIICHUS
dbopMyn BeEHIECTB W YPAaBHEHHN XHMHUYECKUX PEaKIHi, CUCTEeMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIe Ha3BaHHUS OTIENbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHblii ras,
VIJIEKUCHBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralm€Has H3BECTb, NMUTbEBAs COJA, NUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM ONPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUSI XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUUYECKON CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJUIMYecKas, BOAOPOJHAS) B COCIUHCHUSX, THUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOTO



BEIlleCTBa (aTOMHas, MOJIEKYJISIpHasi, MOHHAas, MeTaNIn4yecKas), XapakTep cpellbl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COECTUHEHHUI;

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUUECKUX BEILIECTB
II0 UX COCTaBY K ONpPEeJeNEHHOMY KJIacCy/TpyIiie COeqUHEHNH (IPOCThIe BEIIECTBA — METAILIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCJIOThI, aM(pOTepHbIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpblBaTh CMBICA Iepuoandeckoro 3akona J[. W.
MenzeneeBa U JI€MOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYI0, OOBSCHUTEIbHYIO U
HIPOTHOCTUYECKYIO (PYHKLIUY;

cOPMHPOBAHHOCTh ~YMEHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 35ieMeHToB 1—4 nepuoaos [leproauueckoii cuctemMbl XuMHuecKux 3nemeHToB [1. U.
MenneneeBa, HCIONB3YS TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPrEeTHUYECKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HX
coeMHEeHuI 1o nepuogam u rpynnam [lepuoaudeckoit cUCTEMbl XMMUUYECKUX 31eMeHTOB [[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOMIME XUMHYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETHYECKOM CBSA3M MEXJIy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOIIBIO ypPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyrolMx BEIIECTB, TEIUIOBOMY d((deKTy peaxium,
U3MEHEHHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YUaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS peakUUil pa3Iu4HbIX THUIIOB, IOJHbIE
U COKpalIE¢HHbIE YPaBHEHHUS PEaKIUli MOHHOTO OOMEHA, YYHUTHIBAsl YCIIOBHS, MPH KOTOPHIX 3TH
peaKuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUIl IMPOBOAUTH PEAKLUH, MOATBEPXKIAIOIINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUH pPaCKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakMii MOCPECTBOM COCTABICHUSI IEKTPOHHOTO OajaHca ATUX PEaKIIHiA;

c(OPMHPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEaKIMU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHMUYECKHE IPOLECCHI, JIeKallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYEeHHs CEPHOM KHCIOThI, aMMMaKa, a TaKkke COPMHUPOBAHHOCTh
npeACTaBiIeHU 00 OOIMX HAayYHBIX NMPUHIMIIAX U IKOJIOTUYECKUX IMPOoOIeMax XMMHUYECKOTO
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHUI IPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBas [J0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH TIa30B IMPH XUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIISCTB, TEIIOBOTO A (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLCHUS U COXPAaHEHUSI SHEPTUN;

c(OPMHPOBAHHOCTh YMEHUH COONIO/ATh MPaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYIOBAaHUEM, A TAK)KE MTPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb W BBIIOJIHATh XMMHUYECKUHA SKCIEPUMEHT
(pa3nokeHue MepoKcHia BOAOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpPEAEICHUE Cpeibl



pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHLHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (AKTOPOB
Ha CKOpPOCTb XUMHUYECKOU p€akuru, pCakuuu HOHHOIO O6M€Ha, KauCCTBCHHBIC PCAKIIUMKW Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHMSI, PEIICHUE SKCIICPUMEHTATBLHBIX
3amad 1o temMam «Metawib»y W «Hemeramnsl») B COOTBETCTBUM C TPaBUJIAMU TEXHHKH
0€30IaCHOCTH MPH OOpAIlEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM, MIPEJICTABIISATH
pe3y/bTaThl XUMHYECKOTO 3KCIIEPUMEHTa B (OpMe 3alucCH YpPaBHEHHUH COOTBETCTBYOIIUX
peakuuii ¥ GopMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3y/IbTATOB;

c(OPMHUPOBAHHOCTh YMECHHI KPUTUYECKHA aHAIM3MPOBATh XUMHUYCCKYHO HH(POPMAIIHUIO,
MIOJTy4aeMyH0 M3 pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHHKAIIUU, IHTEpHET U APYyrux);

c(OPMHUPOBAHHOCTh YMCHHI COOMIONATh MpaBWIA DKOJIOTHYECKH IIEJIECO00Pa3HOTO
IIOBCACHUA B 6I)ITy u TPYZ[OBOI;'I ACATCIIBHOCTH B MECIAX COXPAHCHUA CBOCIro 3J0pPOBbBA H
OKpY’Karolied MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTH BO3JICHCTBHUS HA JKUBBIC OPraHU3MbI
OTpENIEIEHHBIX BEIECTB, MOHMMAasi cMbIci mokasaress [1/1K, moscHsITh Ha mpuMepax CrocoObl
YMCHBIICHHUA U ITPEAOTBPALICHUA UX BPECAHOT'O BO3Z[€I>'ICTBH$[ Ha OpraHu3M 4YCJIOBCKaA,

JJISL O6y“IaIOHII/IXC$I C OIpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbBA. YMCHUC IPUMCHATH
3HaAHUA 06 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUA BCIICCTB U XUMHNYCCKUX ﬂBJ’IeHI/If/'I;

JUIS CJCTBIX W CIa0OBHIAIIMX OOYYAIOIIUXCSA: YMEHHE HCIOJIb30BaTh pelibe(hHO-
TOUYCUHYIO cUCTeMy o0o3Hauenui JI. Bpaitis ais 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne i/ il;:rnszl;{();::me PA3/ICIOn M TeM Beero KoHTpoabHbI IIpakTHyeckn f)lél:):)fo(::ab;:lbnme
e padoThI e padoThbl pecypesI
Pa3pea 1.
Crpoenue atomoB. [lepuoguyeckui
1 3akoH U [lepuoauyeckasi cucrema 10 1 httos/infourok.r/
XUMH4YeCKHuX 3jeMeHToB /. H.
MenaeneeBa
Paznean 2.
2 CTtpoeHue BellecTBa 12 1 https://infourok.ru/
Pa3pea 3.
3 XumMHu4yeckue peakuumn 13 1 https://infourok.ru/
Paznean 4.
4 BemecTBa n ux cBoiicTBa 21 1 https://infourok.ru/
Paszgea S.
5 XuMHu4eCcKHil MPAKTHKYM 7+1 1 7 https://infourok.ru/
Paznean 6.
6 XuMuA B JKM3HH 001eCTBA 4 https://infourok.ru/
HUroro nmo pazaenam: 68
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 7



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

ITOYPOYHOE INTAHUPOBAHUME

11 KJIACC
KoanuecTBo yacos
Ne JJIeKTpOHHbIE LN (POBbHIE
Tema ypoka KoHTpobHbI IIpakTHYeckn
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
1 ATOM-CII0KHAs YacTHIIA 1 https://infourok.ru/
2 CocrosiHue IEeKTPOHOB B aTOME 1 https://infourok.ru/
I'naBHBIE KBAaHTOBBIE YHCIIA 1 https://infourok.ru/
DIEeKTPOHHBIE KOHPUTYpAIlMH aTOMOB .
4 P Puryp 1 https://infourok.ru/
XUMHUYECKHUX IJIEMEHTOB
BanentHble BO3MOXHOCTH aTOMOB XMUMUYECKUX ,
5 1 https://infourok.ru/
3JIEMEHTOB
6 CpaBHEHHE BaJICHTHOCTH U CTENIEHU OKUCIIECHUS 1 https://infourok.ru/
[Iepnoanueckuii 3axoH u [lepnoanyeckas
cucTeMa XMMUYecKux 3yementoB [, U. ,
7 A . 1 https://infourok.ru/
MenneneeBa, uX CBsI3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHUX AJIEMEHTOB M UX COCTUHEHHM 110
rpyIaM U nepuoaam. 3HaueHUe .
8 py P 1 https://infourok.ru/
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuuecknx ssemenToB /.M. MeHneneera B
pa3BUTUHU HAYKU
[ToBTOpenue u 06001eHNE TeMbl «CTpoeHue ,
9 P P 1 https://infourok.ru/
aTomay
10 KonTponbnas padora Ne 1 no reme «CtpoeHue 1 1 https://infourok.ru/



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

aToma M nepuoaudeckui 3axos .M.
MenneneeBa»

11

Xumuueckas cBsizb. Equnas npupoja
XUMHUYECKOU CBI3U

https://infourok.ru/

12 Nonnas cBa3b. Kpucramimyeckue pemeTku https://infourok.ru/
KoBanenrnas cBs3b 4 ee BUIbl. Mexanu3m .

13 . https://infourok.ru/
00pa3oBaHus KOBAJCHTHOM CBS3U

14 Bonopoanas cBs3b https://infourok.ru/

15 Meraninueckas cBSI3b https://infourok.ru/
T'ubpunn3anug 31€KTPOHHBIX OPOUTAIIEN U .

16 p p p https://infourok.ru/
TEOMETPHUS MOJIEKYIT

17 JucnepcHbie CHCTEMBI https://infourok.ru/
Teopus cTpoeHns OPraHUYECKUX COSTUHEHNH .

18 p p p https://infourok.ru/
A.M. byrneposa

19 Peakiiuu nonumepuzanuu https://infourok.ru/

20 [Tonumeps! OpraHuYeCKUe U HEOPraHUYECKHE https://infourok.ru/
IToBTOpenne u 06001eHNE TeMBI «CTpOEHHE .

22 p p https://infourok.ru/
BEIIIECTBaY
Kourpomnsnaas padora Ne 2 1o teme «Ctpoenue .

23 p P p https://infourok.ru/
BEIIIECTBAY»
Knaccudpukanmsg xXuMu4ecKux peakiui B .

24 b . P https://infourok.ru/
HEOPraHUYECKONU XUMUU
Knaccudukanmsa XuMuueckux peaxkiuii B .

25 ¢ . p https://infourok.ru/
OpraHUYECKON XUMUU
CKOpOCTh XUMHYECKUX peakinii. PaKkTophl .

26 p p prl, . https://infourok.ru/
BJIUSIIOIIIME HA CKOPOCTh XMMUYECKUX PEaKIIUi.

27 XUMHUYECKOE PABHOBECHUE https://infourok.ru/



https://infourok.ru/
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TemtoBoit 3 (HEeKT XUMUIESCKUX PEAKITHIA.

28 1 https://infourok.ru/
TepMoxuMHUuecKre ypaBHEHUS
29 OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE PEAKIIMU 1 https://infourok.ru/
30 OKHUCIUTENbHO- BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 https://infourok.ru/
31 DnekTponutudeckas auccouuarus (3/1). | https://infourok i/
Koncranra nuccounanuu
32 M'uaponu3 HeopraHMYeCKUx BEIIECTB 1 https://infourok.ru/
33 ['maponu3 opraHuyecKuX BEleCTB 1 https://infourok.ru/
34 [ToBTOpeHue 1 06001IeHNE TEMBI « X UMHYECKUE | hitps://infourok ru/
peaKIm
35 [ToBTOpenue u 00001IeHNE TEMbI « X UMUYECKUE 1 https://infourok ru/
peaKIm
36 Kontponbnas pabota Ne 3 o reme | httos://infourok ru/
«XHUMHYECKUE PEAKITUN
37 Knaccudukanus HeOpraHn4eckux BEIECTB 1 https://infourok.ru/
38 Knaccudukanust opraHnuecKuX BEIIeCTB 1 https://infourok.ru/
39 Mertamnsl. O01as xapakTepucTuKa 1 https://infourok.ru/
40 Merauibl. XUMHUYECKHE CBOMCTBA 1 https://infourok.ru/
41 Kopposus metamioB 1 https://infourok.ru/
42 O06111e cnocoObl MOyYSHHsI METAJUIOB 1 https:/infourok.ru/
43 VYnpaxuaenus no reme «MeTaibhy 1 https://infourok.ru/
44 HemeTtannbpl-xuMH4YeCKHUE 371€EMEHTHI 1 https://infourok.ru/
45 Hemeramibi-npocTeie BeliecTBa 1 https://infourok.ru/
46 VYnpaxuenus no reme «Hemeranabn 1 https://infourok.ru/
47 Kucnotsl Heopranuueckue 1 https://infourok.ru/
48 Kucnotel oprannueckue 1 https://infourok.ru/



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

49 OcHoBaHMsI HEOpraHUYECKHE 1 https://infourok.ru/
50 OcHOBaHUsI HEOPTaHUYECKUE 1 https://infourok.ru/
51 AMpoTepHbIe cCOeTMHEHUS HEOPTaHUYECKUEe U | hitps://infourok.ru/
OpraHHYecKue
52 TlonsATHE O KOMIIJIEKCHBIX COCIMHECHUSIX 1 https://infourok.ru/
53 ['eHeTnyeckas CBS3b MEX1y HEOPTaHUYECKUMU 1 https://infourok i/
U OPTaHUYECKUMU COCTUHEHUSIMHU
54 ['eHeTnyeckas CBSI3b MEX1y HEOPTaHUYECKUMU 1 hitps://infourok.ru/
Y OPTaHUYECKUMU COCTUHEHUSIMHU
s | OSobuenme nenctevana s o e |y s infourok
56 KOHTpOHfHaﬂ pabota Ne 4 o Teme «BermecTBa | hitps://infourok.ru/
U UX CBOWMCTBa»
57 [TpakTrueckas padora Ne 1 1 1 https://infourok.ru/
58 [TpakTnueckas padora No 2 1 1 https://infourok.ru/
59 [TpakTudeckas padora Ne 3 1 1 https://infourok.ru/
60 [TpakTuueckas padota Ne 4 1 1 https://infourok.ru/
61 [IpakTudeckas padora Ne 5 1 1 https://infourok.ru/
62 [TpakTuueckas padora Ne 6 1 1 https://infourok.ru/
63 [IpakTrueckas padora Ne 7 1 1 https://infourok.ru/
64 [Ipomexyrounas arrecranus. Tect 1
65 XuUMUS 1 IPOU3BOJICTBO 1 https://infourok.ru/
66 XUMHS U CEIIbCKOE X034MCTBO 1 https://infourok.ru/
67 XUMUS 1 SKOJIOTHUS 1 https://infourok.ru/
68 XUMHS ¥ NOBCEIHEBHAS KU3Hb YEJIOBEKA 1 https://infourok.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBo ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe ooimectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. O.C.I'abpuensu, I'.I'.JIpicoBa «Xumus Metoanueckoe nocodue — 06a30BbIil ypoBeHbY» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensin, U.I'.OctpoymoB, «O01mas XuMus B TecTax, 3a/1adax, ynpaxxkHeHusax. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensy, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponbHbIe U
pOBEepOYHBIEC PA0OTHI K yueOHHUKY». — M.: [Ipocda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HacTonbHast KHUTa 17151
yuurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kHHUTra 1715
yuurens». Yacts 2 — M.: Ipoda, 2022 rop.

6. O.C.I'abpuensn, [1.B.Pemero, N.I".OcTtpoymoBa «3agadu 1o XUMUU B CITOCOOBI UX
pemenus» - M.: «Zlpoda», 2021rox.

7. B.I'. leancoBa «Xumust 11 kiracc moypounslie tuansl o yueouuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps60Ba, Y.1O.Hesckas, P.B.JIunko «Tectol mo xumuu 11 kaacey», - M.: Dk3amen, 2019r.

9. O.C.I'abpuensa, N.I".octpoymoB «XUMHUYECKHIA SIKCTIEpUMEHT B 1mKoue 11 kmace»; - M.:

Hpoda. — 2019 ron.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://infourok.ru/

http://www.chemnet.ru ['azera « Xumus» 1 callT 11 yautens «5 uay Ha ypoOK XUMHID»
http://him.1september.ru Equnas xomtekus LIOP: IIpenMeTHast KOJUTSKIUS « X UMHS)


https://infourok.ru/

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o6mieo0pa3zoBareasHOTO opTaia

http://www alhimik.ru Bcepoccuiickast omuMnuana mKkoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckas XUMHsI: SJICKTPOHHBIA YYSOHUK ISl CPETHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN yUeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIemK: XUMuUs

http://www.chemistry.ru /[uctaHnmoHHas oMMIIHAAA 0 XUMHUHU: TEICKOMMYHUKAIIMOHHBIN
00pa30BaTebHbII POEKT






