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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4eOHOTo0 MpenMeTa «XUMHsD» pa3padoTaHa B COOTBETCTBUU C
— ®egepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM CPEIHEro OOIIero
obpazoBanus (IIpukaz MunucrepcrBa o6pazoBanus u Hayku PD ot 17 mast 2012 r. Ne 413);
— ®enepanpHO 00pa3oBaTENBHON MporpaMMon cpeanero odmiero odpazoBanus (DOOIT
COO, Ilpukaz MunucrepctBa npocpenieHus: Poccutickoit @enepammu ot 18.05.2023 Ne 371);
— OcHOBHOW 00pa3oBaTeNbHONW MPOrpaMMOil cpeaHero odimero obpazoBanuss MOY
Kamennukosckoit COILL.

Pabouas mporpamma cocraBieHa ¢ yuérom KoHnenuuu mnpenojgaBaHusi yueOHOIrO
npeaMmera «XuMmus» B 00pazoBaTeNbHBIX  opraHu3anusax — Poccuiickoit  denpepanuu,
pean3yIoMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrpaMMbl, 1 OCHOBHBIX MoJIokeHUl «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NHOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeruu 0O0y4eHMsI, BOCOUTAHUS U Pa3BUTUSL O0y4aIOLIUXCs CPEICTBAMU y4yeOHOIo IpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4eHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHucTeMe XHMMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMnudeckoe oopa3zoBaHue 00yJaromuxcs Ha YPOBHE CPEIHEro
oOmiero oOpa3zoBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHWE U MOCTPOCHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIIECTBA, a TaKkKe C y4ETOM OOLINX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEAHEro OOIIEeTro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOMU
LMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynabTyphl. OHa BHOCUT CBOM BKJIaja B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIECHUsS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE NIOHMMAaHMs BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHS cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaK7oro ujeHa obmiectBa. CoBpeMeHHass XMMHs KaK Hayka CO3MJaTesIbHasA, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OLIMMM LEISIMM M TNPUHLMIAMH CpelHEro oOIiero ooOpa3oBaHuUs
conepxkanue mnpeamera «Xumus» (11 kmacc, 6a30BbIl ypOBEeHb H3Yy4eHHUS) OPHEHTHPOBAHO



MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUEHHUS B JKU3HBH COIMYMA,
MPOJIOJHKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisiFoMMH  TIpeAMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHudecKkasi XHMHEs, OCHOBHBIM KOMIIOHEHTOM COJICP KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckord xumuu. opmMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa obOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCErO0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHIA, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPAMME 1O XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWI Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBaKOTCSl HAa YPOBHE KIIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHYECKUX U 3JEKTPOHHBIX IMPEACTABICHUN O CTPOCHUM BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOIy4aroT
pasButHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEPBOHAYAIBHBIC
MIPEACTABJICHHUS O XUMUYECKOMN CBSI3M, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Tox HOBBIM yTJIOM 3peHHUsS B MpeaMere «XuMHs» 0a30BOro ypOBHS paccMaTpUBACTCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHWYecKass XUMHUSD» O0YJaroIIUMCs TPEIOCTABISETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTMUYECKUX TMO3HIIMA,
rIyOKe TMOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKIUM 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMHUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTrcs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMPOIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XUMHUH, MOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSTH €€ JJIsl MOIMOJHEHUSI 3HAHWUN, pelieHus
WHTEJUICKTYaJIbHBIX M JKCIEPUMEHTAIBHBIX MCCIIENOBATEIBCKUX 3a7ad. B 1emom comepikaHue
ydaeOHOro TpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUN MyTEM dKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTePHUAJIOB.



B muiane pemieHuss 3amad  BOCIMTAHHUA, Pa3BUTHUS M COLMAIU3ALMU  OOyYaromuxcs
MNPUHATBIE MPOrpPaMMON IO XMMHHU MOAXOAbl K ONPEACNICHUIO COJEpKaHUS U TOCTPOEHUSs
npeaMeTa MpeayCMaTpUBaOT (OPMUPOBAHUE YHUBEPCATHHBIX YUCOHBIX JEHCTBUN, MMEIOIINX
0a30BOE 3HAUCHUE IS PA3TIUYHBIX BHJIOB JEATCILHOCTH: PEIICHUS MPOOIeM, MMOMCKa, aHAIHn3a U
0o0paboTku wuH(pOpPMAIMK, HEOOXOJUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCJIEIOBATENbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTtuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
HAa YpOBHe cpenHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH COJEpiKaTelbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeAMeTa HampaBiIeHUEM I[EPBOCTENEHHON 3HAYUMOCTU
TPAIUIMOHHO Tpu3HAETCsT (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJIeH U3YUEHUS TIPEIMETA SIBJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HM3y4YEHHS IpeaMeTa «XUMUs» Ha
6a3oBoM ypoBHE 11 K11 ABIAIOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEW COCTaBISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIIOUEBHIE TMOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O00O0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HUCTOPHUEH UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHKME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEeM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LeJIed U 3a7a4 U3y4eHHs IpeIMEeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerogHs B TNPENOJaBaHUU XUMHHU B OOJIbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJep)KaHus OOydeHws,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTeNbHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (HYHKIIMOHATBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHHUSIMH aKTUBHOTO TOJTY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU I PEIIeHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ »TMM TnpH U3ydeHHHM MNpeaMera «XUMHS» JOMUHHUPYIOIIEEe 3HAUCHHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

aganTanus  Oo0ydJalImMxcs K  YCJIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIECTOCS  MHPA,
dbopMHpOBaHWE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIECTBAMH U UX MPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaiu3a W 00paboTku WHPOpPMAIK, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIbITa



JEeSTEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B NO3HAHUM XMMMH, a TAKXKe Ul OLEHKHU C
MO3HILIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE [TO3HABATEIIbLHBIX UHTEPECOB, UHTEIJIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CnocOOHOCTH CaMOCTOSITEbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUA B
COOTBETCTBUM C )KM3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH(OPMAIIMIOHHBIE
TEXHOJIOTUH JUIsl IOMCKA U aHaJIM3a y4eOHOM M Hay4yHO-IIOMYJIAPHON MH(POPMALUU XUMUYECKOTO
COJICPKAHUS;

(dopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS ACCOLIMATUBHOIO U JIOTHYECKOI'O MBILIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydJaromuxcs YOSKIEHHOCTHM B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HIPUPOJIONOIb30BAHUS, TONOJHEHUS SHEPreTHYECKUX PEecypcoB M COXPAHEHUs IPUPOJHOTO
paBHOBECHsI, OCO3HaHHUA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLIEHHS K MPHUPOIE U CBOEMY
3JI0POBbIO, A TAK)KE MPUOOPETEHHs OIbITa MCIIOJIb30BaHMS MOJYYEHHBIX 3HAHUM JUIs IPUHATUSL
IPaMOTHBIX PEIIEHUH B CUTYalMsIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B y4ueOHOM mm1aHe cpemHero obOmero oOpa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB NpeaMETHON 001acTu «EcTeCTBEHHO-HAYUHbIE IPEAMETHIY.

OO61iee yuCiO YacoB, OTBEAEHHBIX ISl U3YYEHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmero oopazoBanusi, coctaisieT B 11 kinacce — 34 yaca (1 yac B Hezeno).

B3aumocBs3b ¢ IPOrpaMMoii BOCIIMTAHUS

[Tporpamma yuebHOro npeamMera pazpaboraHa ¢ yuétoM paboueil IporpaMMbl BOCIIUTAaHUS. DTO
IO3BOJISIET HA NPAKTUKE COCAMHUTH OOYYaroOIlyl0 M BOCHHUTATENbHYIO JEATEIbHOCTh Me1arora,
OpUEHTUPOBaTh €€ HE TOJIBKO Ha HHTEJUIEKTyaJlbHOE, HO W HAa HPABCTBEHHOE, COLUAIbHOE
pasBuTHE OOydaronmxcs. Peanusanus BOCHHMTATENbHOTO MOTEHIMANA YpOKa OCYLIECTBISETCS
yepes:

-YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTHOLIEHUH MEXIYy YyUUTEIeM U €ro y4YeHHKaMu,
CIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPUSTHIO y4YallUMHCS TpeOOBaHMM W Mpoch0 yduTens,
NPUBJICYCHUI0 MX BHHMMaHUSA K 00CyXkJaeMoil Ha ypoke HH(pOpMalnuM, aKTHBH3ALUUU HX
MIO3HABATEJILHON 1E€ATENbHOCTH;

— noOyXJIeHUe IIKOJIbHUKOB COOJII0/IaTh Ha YpPOKE OOIIENPUHATHIE HOPMBI IOBEACHUS,
npaBwiia OOLIEHUS CO CTapUIMMM (YUUTEISIMU) M CBEPCTHUKAMH (IIKOJIbHUKAMH), MPUHIIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aINH;

— IpUBJICYCHHE BHUMAHHUS IIKOJBHUKOB K IIEHHOCTHOMY acCIeKTy H3Yy4aeMbIX Ha YypoKax
SIBJICHHM, OpTaHU3aIMs UX pabOTHI C TTOJIy9aeMOM Ha YPOKE COIMAIBHO 3HAUNMON MH(opMarmen
— UHUIUUPOBAHUE €€ 00CYXJIEHUsI, BHICKA3bIBAHUS YYALIUMHUCS CBOETO MHEHHMs IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

—  HUCHOJIb30BaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEH cojaep:KaHMs y4eOHOro ImpeaMera depes
JEMOHCTpALMIO JETSAM IPUMEPOB OTBETCTBEHHOI'O, TPaXKJIAHCKOTO MOBEAEHHUS, MPOSBICHUS
YeJI0BEKOIIO0UST U 10OpOCepIeUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHMS,
3aja4 JJIs pelIeHus], MPoOJIEMHBIX CUTYAIMH JUIs1 00CYXK/IEHUS B KJlacce;

— IpHUMEHEHHE Ha YPOKE MHTEPAKTHUBHBIX (OpM padOThl yHalUXCsl: MHTEUIEKTYalIbHbIX UIp,
CTUMYJIMPYIOIINX MO3HABaTEeIbHYI0 MOTHBALIMIO IIKOJBHHUKOB; JUCKYCCHM, KOTOpbIE IaroT



y4JamymMes: BO3SMOXKHOCTh TIPHOOPECTH ONBIT BEJACHUS KOHCTPYKTUBHOTO IHMAJIOTa; TPYMIIOBON
paboTbl wium pabOTBl B TMapax, KOTOpbIE YYaT LIKOJPHUKOB KOMaHIHOH pabore u
B3aUMO/ICHCTBHIO C IPYTHMHU JACTHMU;

— BKIIOYEHHE B YPOK HUIPOBBIX IPOLENYp, KOTOPHIE IOMOTAIOT MOAACPKaTh MOTHBAIUIO
JeTell K TOMYYEHUIO 3HAHWW, HAJKWBAHUIO IMMO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHUH B
KJ1acce, IOMOTal0T YCTaHOBIICHUIO 100pOsKesIaTeIbHOM aTMOCc(ephbl BO BpeMs ypoKa;

— opraHuzanus Ie)cTBa MOTHBHPOBAHHBIX M OPYIUPOBAHHBIX Yy4YaIIUXCS HAJ HX
HEYCIECBAOIMMHI OJHOKJIACCHUKAMM, JAIOMIET0 INKOJIbHUKAM COIMAJbHO 3HAYUMBIA OIBIT
COTPYAHMYECTBA M B3aMMHOI ITOMOIIIH;

— UHHUOUUPOBAHUE M HOJJIEPKKA HCCIEIOBATENbCKOM AEATEIPHOCTH IIKOJIBHUKOB B paMKax
peanu3any MMH HHIUBHUIYAJIbHBIX W TPYNIOBBIX HMCCIEAOBATENbCKUX IPOEKTOB, YTO HACT
MIKOJbHUKAM BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSTENBHOTO PEIICHUS TEOPETUYECKOM
npo0JIeMbl, HaBBIK T€HEPUPOBAHUS M O()OPMIICHUSI COOCTBEHHBIX HJIEH, HaBBIK YBAXKUTEIHHOTO
OTHOWIEHHSI K YYXUM HIesM, OQOPMIIEHHBIM B pPabOTax IPYyruX HCCIEOBaTeNe, HaBBIK
MyOJIMYHOTO BBICTYIUICHHUS MEPe]] ayAUTOpUeH, apryMEHTUPOBAHMS i OTCTaWBaHUS CBOCH TOUYKH
3pEHUSL.

COAEPXAHUE OBYYEHUA

11 KJIACC OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacnpenesieHus 3JIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DneKkTpoHHas: KOH(GUTYpaIHs aTOMOB.

Ilepuonnueckuin 3akoH u llepuommyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenneneeBa. CBs3pb mnepuogudeckoro 3akoHa U Ilepumoanyeckoil cHCTEMBl XUMHUYECKHX
sanemeHToB JI. MI. MenzeneeBa ¢ COBpPEMEHHON TEOpUEWd CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIIaM | MepruoaaM. 3HaueHHEe EPUOIMYECKOT0 3aKOHA B PA3BUTHHU HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuABl XUMHYECKON CBsI3U (KOBaJEHTHas
HETOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaTnyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KaTUOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTe 0 gucniepcHbIX cucTeMax. MIcTHHHBIE U KOJUIOWAHBIE pacTBOpPBI. MaccoBas 1oJist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIIECTB. ['€HeTHMYeCcKass CBS3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANMX K Pa3IMYHBIM
KJIaccam.

Xumuyeckas peakiusi. Kiaccudukanus XUMUYECKHX peakuid B HEOPraHUYEeCKOW H
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBpAICHUS
DHEPIrUU MPU XUMHUUYECKUX PEAKIIUAX.



CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3W4HbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIONIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunnun Jle larense.

OnexrponuTrueckas auccoruanus. CuibHble W ciaadble 31eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BELIECTB: KUCIIAs], HEUTPaAIbHAs, IIETOYHAS.

OKHMCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIIEpPUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALECHUN: JEMOHCTPALMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMYECKUX peleéToK, HaOJII0JAeHHEe U ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAa BOAOPOAA B MPUCYTCTBUU KaTalau3aropa,
ONPEAEIIEHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEaKLIUM».

PacuérHrble 3a1aumn.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanyeckoil cuUCTEME XUMHUYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TAJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPIKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Meramel. [lonoxenne metamios B [lepuoanueckon cucreme XMMUYECKUX AJIEMEHTOB /.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaioB. Oomiue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METAJLJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHUM, KaJluid, KaJbI[Md, MAarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

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

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M MX MPEBPAILCHHUM: H3ydeHUE
KOJUIeKIIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTATBHBIX
3a/a4, HaONIOJICHWEe W  ONHMCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOpPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJo4Yei, KadyeCTBEHHBIE
peakIny Ha KaTHOHBI METAJJIOB).

Pacuérnrie 3amaun.

Pacuétel mMaccel BemecTBa WM 00bEMa Ta3oB MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponp xumuu B 06ecried4eHnH 3KOJIOTUIECKON, SHEPTETUYECKOW M THUIIEBON 0€30MacHOCTH,
pa3BUTHU MeauIUHBL. [loHSATHE O HAyYHBIX METOJaX IIO3HAHMS BEIIECTB M XUMHUYECKUX
peaKkum.



[IpencraBinenuss 00 OOMMX HAyYHBIX NPUHLHMIAX [POMBIILICHHOTO MOJYYEHUs
BAKHEMIIMX BEILIECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENIbHBIE MaTEpUalbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl IJis SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUSI.

XuMHSA U 3[I0pOBbE YEJIOBEKA: MpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 HCIOIb30BaHUsI IPENapaToB OBITOBOM XUMHUHU B IOBCETHEBHOM JKU3HU.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OoCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJIs OTIENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHalW3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJIUPOBAHUE, U3MEPEHUE, SIBICHUE.

®uzuka: Marepus, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOT,
pPaZMo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUECCKHUE BEIIMYMHBI U €AMHUIIBI HX H3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOCHCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJICHHOCTb, METATYypTrus,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTUYecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMsl (JINYHOCTHBIM, METAIIPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIILHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [IPUCYIIUMU IIGJIOCTHOP'I CHUCTEME XHUMHUYCCKOI'O
oOpa3zoBaHusi;

HaJIMYUEC IIPaBOCO3HAHHUA AKOJIOTHYECKOM KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH neian u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNpeAMeTa «XUMHs» JIOCTUraloTcs B €AMHCTBE
y4yeOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLMOKY/IbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXJIaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNpPaBUJIaMU MOBEJICHMS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaKaIT cHOPMUPOBAHHOCTH
OTBITa TO3HABATENBHONM W TPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCS 110 pealn3anuu
INPUHATBIX B O6HI€CTB€ HCHHOCTeﬁ, B TOM YHCJIC B HaCTU:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YYAIOLMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IeCKOI\/'I ACATCIIBHOCTH IIPpU CO3AaHUHN y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN y‘—Ie6HI)IX M ITO3HAaBATCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYEeCTBEHHOMH
XUMHUU;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTIDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTENbHBIX HAOIIOJCHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHUBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHaJu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, 3STUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEICHUE W IMOCTYNKM CBOUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECTBUNA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOW J€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUsA TOCJCACTBUN W HENPUATUSA BPEIHBIX MPUBBIYEK (YHNOTPEOICHUS aIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ady COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pazIuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOISIM TPYJa U pe3ysibTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa3oBaHUS,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEN 00IIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHOMN U COLIMATILHOM CPEIBI;

OCO3HAHUs HEOOXOAMMOCTH MCITOIB30BAHUS JOCTHKCHUM XUMUU JIJIS PEIICHUs] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIUX BpPEI OKPYXKaloIled MpUpOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMpHUSATHBIC HYKOJOTHUECKUE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETLHOCTH  DKOJOTUYECKOHW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B



[I03HABATEJILHOM, KOMMYHUKAaTUBHOHN M COLIMAIbHOM MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHUMaHMs cHeun(UKd XUMHMHM Kak HayKH, OCO3HaHuUA €€ posn B (HOPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpyXKaroleM
MHUpPE KaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0O0M 3HAUYMMOCTHM XMMHUHU JJISi COBPEMEHHOW NMBWIM3AIUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
OHEPreTUYECKOW, TMHUIIEBOH M HKOJOTHMYECKOW OE€30MacHOCTH, B PAa3BUTHH MEIHUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYyaeMble 3HAHUS JUIs
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XMMUUECKHE 3HAHMSI IJIS1 PELLIEHUs TpodsieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHMM 1O XHUMHM B COOTBETCTBUM C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yibTaTbl OCBOGHMsSI ydyeOHOro mnpeaMmera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMble s (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCHUIUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeLECTBO,
SHEprus, sIBICHUE, MPOIEecC, CUCTeMa, HAY4YHbIH (aKT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHUE, HA0I0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpcaJbHble  y4yeOHble  JeHcTBUS  (TO3HaBaTeidbHbIE,  KOMMYHUKAaTHUBHBIE,
perynatuBHbIe), oOecneunBaromue (GopmupoBaHue (PYHKIMOHAIBHOH TI'pPaMOTHOCTH H
COLMAJIBHONM KOMIETEHIIMH 00y4aroInuxcs;

CHOCOOHOCTh  OOYYalOLIMXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COLIMAJILHON ITPaKTHKE.

MetanpeameTHble pe3yJbTaThl OTPa)KalOT OBJIAJCHHUE YHUBEPCAIBHBIMU y4e€OHBIMU
MO03HABATEJIbHBIMU, KOMMYHHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMHU.



Osi1aieHHe YHHBEPCAJIbLHBIMU Y4€OHBIMHU NO3HABATEIbHBIMH AeHCTBUAMMU:

1) 6a3oBble JIOTHYecKHe NeCTBUSA:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HpPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTaBICHHBIMU LIEIISIMU;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHMKA NPHUEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapaKkTepHble INPU3HAKKM IIOHATHMM W YCTaHABIMBAaTb HX B3aUMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLME MTOHATUS AJIs1 OOBSICHEHMsI OT/ICJIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, IIO aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

OPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUpOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOSATEIBHOIO IUIAHWPOBAHHUA M NPOBEICHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0AaTh 32 XOJOM IIpoIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npUoOpeTaTh OMNBIT YYEHHUYECKOH HCCIeI0BaTebCKOM M MPOEKTHOM JesTeNIbHOCTH,
OPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nnpopMmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble Tocodus, pecypcel MHTepHeTa),
aHAIM3UPOBATh HH(GOPMALIMIO Pa3WYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U NPUMEHATh pa3jMYHbIE METOJbl NpU MOHMCKE M OTOOpe
uHpopManru, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a1a4y ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (OpPMY MpeAcTaBiIeHUss HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);



UCMONb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA IpU paboTe € XUMHUYECKOH
uHpopMaLKel: MPUMEHATh MEXIpeIMEeTHbIe ((QU3MUECKUe W MaTeMaTW4yecKue) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYXk/1aeMON TeMbI B XOJI€ UAJIOra U/UIU JUCKYCCUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBAaTh CBOU IPEUIOKEHUS OTHOCHUTEIIBHO BBIIOJIHEHMS
IPEeUI0KEHHOH 3a/1a4H;

BBICTYINIaTh C IIPE3CHTAled pe3yJbTaTOB IMO3HABATEIBHOM AEATEIBHOCTH, HMOIYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluu y4eOHOro MmpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHHN TyTEM COTIIACOBAHMS MTO3UIHMIA B X0/1€ 00CYXIEHHUS 1 00MEHA MHEHHSIMU.

OgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIIATH CBOI I103HABATENIbHYIO AEATENbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npelaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHUH Y4YE€OHBIX M MCCIIEOBATENIbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM IOJYyUYEHHUsI HOBBIX 3HAHUN O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILLECTBIISITh CAMOKOHTPOJIb CBOECH JEATENBHOCTH HAa OCHOBE CaMOAHaIM3a U
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATbBI
11 KJJACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABIICHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XMMHHM B TO3HAHHWH SIBJICHHUH MPUPOIbI, B (opMUpOBaHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPaKTUYECKHX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHMYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJAraroline
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI O0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METAIMYECKas, BOJIOPOIHAs),
KpPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKHUX  PEAKIUh, pacTBOp, DJIEKTPOJIMUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJIUTHYECKAS IUCCOLUALMS, OKUCIUTEIh, BOCCTAHOBHUTEIL, CKOPOCTh
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHUS DHEPTUM MPU XUMUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXaluye B OCHOBE I[IOHMMaHUs IPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKUX SIBJICHU,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOTYyYEeHUH U OE30IMacCHOM HCTOIb30BaHUHN
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUUCCKOMN JCSITEIPHOCTH YEIIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IPHU ONHCAHUM HEOPTaHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIB30BaTh XUMHYECKYI0 CHUMBOJHKY JUJIsl COCTaBIICHUS
dopMyn BemeCTB M ypaBHEHMH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTIECIBbHBIX HCOPraHHYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHasi U3BECTh, HETal€Has W3BECTb, NUTHhEBAsl COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKHUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/AHAsA) B COCAMHEHMSX, TUIl KPUCTAIMYECKOW PEHIETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSIpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBopax HEOPraHUUECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpYyIIe COeUHEHUN (IIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonudeckoro 3akona JI. U.
MenneneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb dJJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XHMHUYECKHUX JJIEMEHTOB M HX
COoeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMUueckux 3nementos /. H.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3IU4HBIX KJIACCOB, IOJATBEPXkKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKLUU IO Pa3IndHbIM
OpU3HakaM (YUCIy W COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YpaBHEHUS PEAKIMA MOHHOTO OOMEHA, YUMUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEP)KAAIOIMINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOI0 OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakluu OT
pa3NuYHbIX (DAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO paBHOBECHUS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTeus (mpuniun Jle [llatense);



c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTD
npeAcTaBiIeHuid 00 OOIMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C KCIOJIB30BAHHEM MOHATHUS
«MaccoBasi JI0NiS BEILIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUHM Ta30B MPU XHUMHUYECKUX
peaxIusax, Macchbl BEIIEeCTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIUH BEILIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBHUiIa MOJIb30BAHUS XUMUYECKOW TOCYIO0N U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
MHCTPYKILHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XUMHYECKHHA HKCIEPUMEHT
(paznmokeHue TEpOKCHIa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMpEIeNieHuE CpPeJibl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIUuH, peaklMd HOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agady no temaM «Meramwie» U «Hemeramibsl») B COOTBETCTBUM C NPaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ysbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (pOpMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJlyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOoBOW KOMMYHHUKalH, MHTepHET u
APYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWiia SKOJOTHYECKH IIeJIecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbsS M
OKpYy’Karolled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbSI: YMEHHME IPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHMS BEIIECTB M XUMUUYECKHUX SBJICHUM;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.
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Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Xumndaeckwii amement. Atom. CocraB
aToMa, U30TOIbI. DJIEKTPOHHAS PackpbIBaTh CMBICIT H3y4aeMBbIX
000104Ka. DHEPreTHYECKUE YPOBHH, MOHSTUHN (BBIBIIATH UX XapaKTEPHbIC
MOJypPOBHH. ATOMHBIE OpOHTay, S-, P-, MPU3HAKH), YCTAHABIUBATH UX
d-, f-anemenTsr. OcoGeHHOCTH B3aUMOCBSI3b. PaCKpBIBATh CMBICIT
pacrmpeeieHusI 3JIEKTPOHOB 10 nepuoauIeckoro 3akona J1. U.
opOHTaNIIM B aTOMax MajbIX U MeHeneeBa u IeMOHCTPUPOBATH €r0
0OJIBIINX TEPHOO0B. DIICKTPOHHAS CHUCTEMATH3HPYOIIYIO,
Crpoenne atoMoB. [Teprouaeckuii KoHpuryparus aToMoB. [lepuoguueckuii OOBSICHUTEIIbHYIO U TIPOTHOCTHYECKYIO
) 3akoH u [lepromuyeckas cucrema byHKIUM.
1.1 3akoH u ITepuonndeckas cucrema 2 XUMHUYECKHUX eMenToB 1. U. XapakTepU30BaTh 3JIEKTPOHHOE
' XUMHUECKHX deMenToB 1. 1. MenneneeBa. CBsi3b IEPUOIHYCCKOTO CTPOCHUE aTOMOB XUMHUYECKUX
MeHeeera 3akoHa U [lepruoamyeckoi CHCTEMBI AJIEMEHTOB 1—4 TIepHOAOB, HCIIOTB3YS
A XUMHYECKHUX 3JIEMEHTOB C COBPEMEHHOMN MOHSTHUSA S-, P-, d-3JIEKTPOHHBIE
TEOPUCH CTPOCHHUS aTOMOB. opOHTaNH, SHEPTETUICCKHE YPOBHU.
3aKOHOMEPHOCTH M3MEHEHUS CBOICTB OOBACHATH 3aKOHOMEPHOCTH
XUMHYECKHUX 3JICMEHTOB U 00pa3yeMbIX M3MEHEHHUS CBOMCTB XUMHUYECKUX
HMH [IPOCTHIX U CJIOXHBIX BEIIECTB 110 9JIEMEHTOB M MX COEIUHEHHM
rpyImaM u nepuoaam. 3HaueHne 10 MIEPUOJIaM U TPYIIIaM
MEPUOINYECKOTr0 3aKOHA U CUCTEMBI [Tepuoaunueckoii cucTemsl
XAMUYECKUX dmemMeHnToB 1. 1. JI. 1. MenneneeBa
MenzeneeBa B pa3BUTHH HAYKH.




1.2

CrpoeHue BeliecTsa.
MHoroo0pasue BemecTB

Crpoenue BemecTBa. XMMHUYECKast CBA3b.
Bunpl (koBasneHTHast HeTIOsIpHAst U
MOJISIpHAsi, HOHHAS, MeTaJIn4decKast) U
MEXaHNU3MBbl 00pa30BaHMsl XUMUYECKON
cBs3U (OOMEHHBIN U JOHOPHO-
aKIenTopHEIH). BogopoaHas cBs3b.
BanentHOCTD.
DNeKTpoOTpUIaTeIbHOCTh. CTeTeHb
oxucieHus. KaTHOHBI 1 aHHOHBI.
BemectBa MosieKyIsIpHOTO U
HEMOJIEKYIIAPHOTO CTPOCHHS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbr KPUCTAINIMYECKUX PEHICTOK U
cBONCTBa BelecTs. [IoHsATue 0
JUCTICPCHBIX CUCTEMAaX. HWcTunneie
pactBopsl. KonnuecTBeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBast
JTOJISL BEIIECTBA B pacTBOpE).
Knaccugukanuss HeopraHHYECKUX
coenuHeHuil. Homenknarypa
HEOPTaHMYECKUX BEIIECTB.

1.3

XHUMHUYECKHE pcaknuuu

Xumnueckas peakiust. Knaccngukanms
XMMHUUYECKUX PEaKLUi B HEOPraHUYECKOM
U OpraHUYeCcKON XUMHUH. 3aKOH
COXpPaHEHMS MacChl BEIIECTB; 3aKOH
COXPaHEHHMS U MPEBPAIICHUS SHEPTHH
TIPY XUMUYECKUX PEAKIIUIX.

CKOpOCTh peakIlii, ee 3aBUCHMOCTh

0T pa3nnuHbIX (akTopoB. OOpaTHMBbIE
peakyy. XUMUYECKOE PaBHOBECHE.
DaxTOPbI, BIUSIONIUE HA COCTOSHHE
XUMHYECKOTO PaBHOBECHSI.

ITpunuun Jle larense.
DNEeKTPOTUTHIECKAS JHCCOINAIIHSL.
CuibHBIC U clta0ble IeKTposuThl. Cpema
BOJIHBIX PAaCTBOPOB BEIIECTB: KHUCHTAs,
HelTpanbHasi, wenovyHas. Bogopoansiii
nokaszatreib (PH) pactBopa. Peakiun

PackpbIBaTh CMBICIT H3y4aeMbIX

MOHATHUH (BBIICIATH UX XapaKTCPHBIC

MPU3HAKK) U IPUMEHSTH 3TH MOHATHS

MIPY ONMCAHUU COCTABa U CTPOCHHUS

BEILIECTB, /151 OOBICHEHHUS OTAEILHEIX

(haKTOB U SIBICHHIA.

OrnpenensiTe BUIbI XUMHUYECKOH CBSI3U

(KOBaJICHTHOM, HOHHOM,

METaJUIMIECKOH, BOJOPOIHON)

B COCIUHEHHSIX; TUIT KPUCTAJITMYCCKOM

PELIETKH KOHKPETHOTO BEIECTRA.

OnpenensiTh BaJICHTHOCTh U CTETICHB

OKHUCJICHUSA XUMHUYCCKUX DJICMCHTOB

B COCJMHCHUIX Pa3IMYHOr0 COCTaBa.

HpOBO[[I/ITI) BBIUUCJICHUA

C HCITOJIL30BaHUEM TOHATHS «MaccoBast

JTOJIS BELIECTBA B PACTBOPEY.

Brnanets n3ydyaeMbIMU XHMHUYECKIMHU
TIOHATUSIMU. O6’])$ICH$ITI) 3aBUCUMOCTH

CKOPOCTH XUMUYECKOH PEAKIIUN OT
pa3u9HEIX (pakTopoB. Ompenensith
XapakTep CMEUICHHUS XUMUIECKOTO
paBHOBECHs B 3aBUCHMOCTH OT BHEIITHETO
Bo3zaeticTBus (puHIm Jle HlaTtense).
CocTaBiATh ypaBHEHUsI peakuui
Pa3IMYHBIX THIIOB; MIOJIHBIC U
COKpalIEHHbIE YpaBHEHUS peaKuit
HOHHOTO OOMEHA, YUHUTBIBAS YCIOBHUS, IIPH
KOTOPBIX 3TH PEAKIIUH YT 10 KOHIIA.
Hcnonb30BaTh €CTECTBEHHOHAYYHBIE
METOJIBI IIO3HAHUS — IPOBEICHUE,
HaOJIO/ICHUE U ONMCAHHE XUMHUYECKOTO
9KCIEPUMEHTA (JEMOHCTPAIMOHHBIC U
71a00pATOPHEIE OIBITHI, MPAKTUICCKHE
paboTHI): IO OTIPEIEIICHUIO CPEIBI BOIHBIX
pacTBOPOB BELIECTB, PEaKLIMi HOHHOTO
00MeHa, BIMSTHHIO Pa3TUIHbBIX (DaKTOPOB
Ha CKOpOCTh peakiuii. CiieoBaTh




HMOHHOTO 0OOMEHa B OPraHWYECKON U
HEOPraHU4YeCKOU XUMUHU.
OKHUCIUTENbHO-BOCCTAHOBUTENILHBIE
peakuuu. [Tonsitie 06 smexTposnse
pacmiaBoB U pacTBOPOB COJNEH.
IIpumenenue anexrponsa. BaxHeimue
MPEICTaBUTEIH MJIACTMACC U BOJIOKOH,
UX MOJIY4YEeHHUE, CBOMCTBA U TPUMEHEHNE.
IloHsATHE O HEOPraHUYECKUX MOIUMEpax
U UX NPEICTaBUTENH.

MpaBUJIaM MOJIb30BAHUS XUMUYECKON
nocyzoit n 1abopaTopHbIM
obopynoBanuem. [IpencraBisaTe
pe3yabTaThl XAMHUYECKOTO IKCIIEPUMEHTA B
(hopme 3anmcu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIUil U NeIaTh
BBIBOJIBI Ha X OCHOBE. [IpoBOIHUTH
BBIYKCIICHHS 10 YPABHEHHUSIM XUMHUYIECKUX
peaKIuii, B TOM YUCIIE TEPMOXUMHICCKUE
pac4érel. XapaKTepu30BaTh MOJIUMEPbI
KaK BHICOKOMOJICKYJISIPHBIC COCTUHEHHSI. -
pasauYaTh PEaKIiy MOJUMEPHU3AINT U
IIOJIMKOHJACHCAIIUHU. -OIIUChIBATh
BaKHEHIIIHE MPEICTABUTEIH [IACTMACC H
BOJIOKOH M Ha3bIBaTh 00JACTH UX
MMPUMECHCHUA. -yYCTaHaBJIUBATb €AUHCTBO
OpPraHUYeCcKON M HEOPraHUYECKON XUMUM
Ha MPUMepe HEOPraHUUYECKHUX MOJIUMEPOB

Hroro no pazneny 11

Pa3nen 2. Heoprannyeckasi XuMust
Mertamnet. [TonoxeHne MeTaIoB PackprIBaTh CMBICIT H3ydaeMbIX
B [leproamueckoii cucreMe XUMHIESCKIX MOHATHUH (BBIICIATH UX XapaKTEPHBIC
31eMeHTOB. OCOOEHHOCTH CTPOCHHUS MIPU3HAKH) ¥ IPUMEHSITH 3TH OHATHS
AIIEKTPOHHBIX 000JI0YEK aTOMOB MIPU OTMCAHUU COCTaBa M CTPOCHHMS
MetaioB. O6mme pu3nueckue CBOMCTBa BEIIECTB, IJI1 00BICHEHUS OTAENbHBIX
MeTaoB. [IpumeHeHne MeTamioB (haKTOB U SIBICHHH.

2.1 Mertanist 6 B ObITY, IpHupoie U TexHuke. CIIaBbl OOBICHITH 00TIIHE 3aKOHOMEPHOCTH

METAJJIOB. DIIEKTPOXUMHUYECKHUM DS
HarpspKeHuit MetanioB. Oomue
CIOCOOBI MOJTYYEHHS] METALIOB.
Kopposus meraiuioB. CriocoObl 3a1uThI
ot koppo3uu. OO1mas xapakTepucTHKa
METaJUI0B TNaBHBIX noArpynn (1A-

B U3MEHEHHH CBOMCTB JIEMEHTOB —
METaJJIOB U UX COEAMHEHUHN C YUETOM
CTPOEHUS UX ATOMOB U MOJOXKEHHUS

B [lepnoauueckoit cucreme
XUMUYeCKuX anemeHToB Jl. U.
Menneneena.




rpymma, |IA-rpymma) Ilepromuaeckoit
CHUCTEMBI XMMHUYECKUX AJIEMECHTOB.
Amomunnii. AMQoTepHbIe CBOWCTBa
OKCHJa U THIPOKCH]IA ATFOMUHHSL.
OO61as xapakKTepUCTHKA METAJIIIOB
no6ounbIx noarpymnn (b-rpymmn)
[lepnoauueckoi CUCTEMBI XUMUYECKUX
AIIEMEHTOB: MElb, IUHK, XPOM, JKeJIe30.
Baxneitmue coemnHEHNS METaIIOB
(okcumpl, THIPOKCUIBI, COIIH)

XapakTepu30BaTh (OIHICHIBATH) OOIITIE
XMMHYECKHE CBONCTBA METAJIIOB, UX
BaXXHEHIINX COETUHEHUH, TOITBEPK s
9TO OIUCAHUE IPHUMEpPaMHU ypaBHEHUH
COOTBETCTBYIOIUX XUMHUUECKUX
peaxiuii; IpUMEHEeHHe METaJIJIOB

B Pa3IMYHBIX 00JIACTAX, a TAKKe
UCTIONB30BaHNE UX IS CO3IaHHS
COBPEMEHHBIX MaTepuagoB U
TEXHOJIOTUHl.

OnuchIBaTh CIIOCOOBI 3aIUTHl METAIIIOB
OT KOPPO3HH.

PackpsIBaTh CyITHOCTH OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN
MIOCPEJICTBOM COCTABIICHUS
3JIEKTPOHHOT0 OanaHca 3THX PeaKIuii.
ITpoBoaNTH peakiyy, MOATBEPKAAIOIINE
XapaKTepHbIE CBONCTBA U3Y4aeMbIX
BEIIIECTB, PACIIO3HABATh ONBITHBIM ITYTEM
MOHBI METaJUIOB, IPUCYTCTBYIONIHE B
BOJIHBIX pacTBOpax.

Vcnionp30BaTh €CTECTBEHHO-HAYYHBIC
METOJIBI IO3HAHMSA — IIPOBE/ICHUE,
HaOJI0IeHHE U OTIHCaHUE XHUMUYECKOTO
9KCIEpUMEHTA (JeMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OIIBITHI, IPAKTUIECKHE
paboThI).

IIpencraBnsATh pe3ynbTaThl
XMMHUYECKOT0 KCIIEpUMEHTa B hopme
3aIUCH YPaBHEHUH COOTBETCTBYIOIINX
peaxiuii ¥ enaTh BEIBOJBI HA UX
OCHOBE.

CrneoBaTh IpaBUiIaM MOIb30BaHUS
XMMHYECKOH MOoCyHoi 1 1a00paTopHBIM
000pyIOBaHUEM.

ITpoBOANTH BEIYHCIICHHS TI0 YPaBHEHUSIM




2.2

HewmeTramnsl

Hewmeranner. [lonoxxenne HemeTaioB

B [lepuoanueckoit cucreMe XUMHYECKUX
anemenToB JI.1. Menzaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB.
duznueckrue CBONCTBAa HEMETAJIOB.
AnnoTponust HeMEeTaJUIOB (Ha IpUMepe

KHCJIOpoa, cephl, pocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXKHCHUIIIIX
HEMETAJUIOB (TAJOTEHOB, CEpHI, a30Ta,
tdocdopa, yruepona ¥ KpeMHHUS).
OKcupl HEMETAILIOB.
Kucnopoacoaepxaiiue KUCIOTHI.
BonopoaHbie coennHEHUsT HEMETaJIOB

2.3

CBs13b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

Heopranuueckue u opranuyeckue
kucnotel. Heopranuueckue u
OpraHUYeCKHEe OCHOBaHUSA. AM(POTEPHEIC
HEOPraHUYECKUE U OPTaHUYECKUE
coequHeHus. ['eHeTHueckas CBI3b
HEOPTraHUYECKUX U OPraHUYECKUX
BCIIECTB.

XUMUYECKUX PEAKIUM.
CaMOCTOSITENbHO MIIAHUPOBATh U
OCYILECTBJISATh CBOIO TI03HABATENIbHYIO
JIeSITeNIbHOCTD; IPUHUMATh aKTUBHOE
ydacTHe B rpyNIoBoi y4eOHOH
JIeSITeTbHOCTH

PackprIBaTh CMBICIT H3ydaeMbIX
MOHSTHH (BBIIETATH UX XapaKTEPHbIE
MIPU3HAKK) U IPUMEHSTH 3TU OHATHUS
MIPY OMTUCAHUH COCTAaBa U CTPOCHUS
BEILIECTB, /Il OOBSICHEHUS OTACIbHBIX
(haKToB U SIBICHUI.

OOBsCHATH 00IIHe 3aKOHOMEPHOCTH

B M3MEHEHHMH CBOMCTB HEMETAJUIOB M HX
COCTMHEHUH ¢ yI4ETOM CTPOCHHS UX
aTOMOB U IIOJIOXKCHUS

B [lepnoauueckoii cucreme
XUMHUYECKUX 3jiemMeHToB [[. U.
Menpeneena.

XapakTepu3oBaTh (OIUCHIBATH) 00IIHE
XUMHUYECKHE CBOMCTBA HEMETAJIOB, UX
BOXXHEMILINX COeMHEHUH, TOATBEpKAas
9TO OIMMCAaHWE MPUMEPaMH ypaBHCHUH
COOTBETCTBYOIINX XUMHUIECKUX
peakuui.

XapakTepru30BaTh BIUSHIE HEMETAIOB
U UX COCIMHCHHI HA XUBbBIC
OpraHU3MbI; OMTUCHIBATH TPUMEHEHNE

B Pa3JIMYHBIX 00IACTSAX MPAKTUIECKOM
JIeATENBHOCTH ueioBeka. [lonTBepkaaTh
CYIIIECTBOBAHUE T€HETHUECKOHN CBSI3U
MEXTy HEOPTaHUIECKUMU BEIIECTBAMU
C IOMOUIBIO YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX
peakuui.

PackpbiBaTh CYIIHOCTh OKHCIUTENIBHO-




BOCCTAQHOBHTEJBHBIX PEaKIIHi
MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajJaHca ATUX PeaKIHi.
[TpoBoanTh peakiyy,
MOJTBEPIKIAIOIIIE XapaKTepHbIC
CBOICTBA M3Y4aeMBIX BEIIECTB,
pacIo3HaBaTh ONBITHEIM ITyTEM
AQHUOHBI, IPHCYTCTBYIOLINE B BOAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METOJIbl HO3HAHHS — IPOBEACHHE,
HaOJII0ICHUE U OIMCAHUE XUMHUUECKOTO
JKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOpHBIE ONBITHI, TPAKTUYECKUE
paboThI).

IIpencraBisTh pe3yabTaThl
XHMHYECKOT0 IKCIIEPHMEHTa B hopme
3aIMCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakiuii U JeaTh BBIBOABI Ha X
ocHoBe. CiieZ10BaTh NpaBuiIaM
MOJIB30BAHUS XUMHYECKO# OCYI0H 1
71a00paTOPHBIM 000PYIOBAaHHEM.
HpOBOI[I/ITB BBIYUCJIICHUS

0 YPaBHECHUAM XUMUYCCKUX peaKuHﬁ.
CaMOCTOSITENBbHO MJIAHUPOBATH U
OCYIIECTBIIATH CBOIO II03HABATEJILHYIO
JIeSITeJIbHOCTh; IPHHUMATh aKTUBHOE
ydJacTue B TpyHIoBoi yueOHOH
JIeSITEIIbHOCTH.
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Pazgea 3. Xumus u :Ku3Hb
Poie xumuu B obecriedeHnn PackpsIBaTh pOIb XMMUU B PEIICHUH
3.1 XuMHS 1 )KU3Hb 4 SKOJIOTUYECKOH, SHEPTETHYECKOH 1 SHEPTETUIECKHUX, CHIPHEBBIX U

MTUIIIEBON OE€30MMaCHOCTH, Pa3BUTHH

OKOJIOTHUYECKHUX IIPO Oyem YCIIOBCUYCCTBA,




MeauiuHeL. [ToHATHE 0 HAyYHBIX
METOJIaX IMO3HAHUS BELIECTB U
XuMuueckux peakiuil. IlpencraBnenus
00 00IIMX HAYYHBIX TPUHIIUITAX
MIPOMBIIIJIEHHOTO MOTyYeHUs
BaKHEHIIINX BeIIECTB (Ha MpUMepax
TIPOM3BOJICTBA aMMHaKa, CEpHOU
KHCJIOTHI, METaHOJIAa). UeIoBeK B MHUpE
BEIIIECTB, MATEPUAIIOB U XUMHUIECKAX
peaKuii: XUMUS U 3J0POBbE YETIOBEKa;
TIpaBUJIa UCTIOTBE30BAHUS
JIEKapCTBEHHBIX MPEMapaToB; MpaBuia
0€30I1aCHOT0 UCIIOIb30BaAHMS
MpernapaToB OBITOBOM XMMHUHU B
IMOBCEIHEBHOM JKU3HU. beITOBas
XUMHUUYECKas IPaMOTHOCTh

OTIMCHIBATH OCHOBHBIC HAIIPABICHUS
Pa3BUTHUSI XUMUUYECKOI HAYKH U
TEXHOJIOTUH.

[TpumensTh npaBuia 6€301MacHOTO
oOpallleHHs C BEIECCTBAMM,
UCTIOJIb3YEMBIMH B TTIOBCEIHEBHOM
KH3HH, TIPABUIIA TIOBEACHHUS B LIEIIX
cOepekeHNsI 3I0POBhSI U OKPY Karomei
TIPUPOIHOI CpeIbl; MOHUMATD BPE.
(omacHOCTB) BO3JICHCTBHUS HA KHUBHIC
OpTaHU3MBI OTIPE/ICIICHHBIX BEIICCTB
cMmbicn nokazatens [TIK, noscHate Ha
IpUMepax CHocoObl YMEHbBIICHUS U
NPEe0TBPALICHHS UX BPEIHOTO
BO3ICHUCTBUS. AHATU3UPOBATh U
KPUTHUYECKH OLIEHUBATh HH(OpMaLuio,
CBSI3aHHYIO C XUMHYCCKIUMH
IpoIieccaMy U UX BIMSHUEM Ha
COCTOSIHHE OKPYKAOIICH CPEJIBL.
Hcnonp30BaTh MOTydYeHHBIE 3HAHUS 1
MIpeICTaBICHUS O chepax
JIeSITEIbHOCTH, CBS3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JIJIsl OPUEHTALIMH B BhIOOpE
cBoOei Oyayieit mpodeccHoHaIbBHON
nesitenbHOCTU. [IprHUMAaTh y4yacTtue B
00CyXJIeHuH po0JIeM XUMHYECKOH 1
9KOJIOTUYECKON HaNpPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIHIO IO
npoOJiemMe U IpeasiaraTb BO3MOKHbIE
IIyTH €€ pelcHUs

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

* Xumus, 11 xnacc/ T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKITHOHEPHOE
obmectBo «M3marenscTBo «IIpocBenienne»

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

www.ege.edu.ru.
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