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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma TI0 XUMHUKM Ha YPOBHE CpeIHEro o0OImero o0pa3oBaHUs
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit deneparumy, TpeOOBaHU K pe3yiabTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEIBHONW MPOTPAMMBI CPEHETO 00IIero 00pa3oBaHUS
(POIT COO0), IPEICTaBICHHbIX B DenepaibHOM rocyapCTBEHHOM
oOpazoBatenbHoM crtangapte COO, c¢ yuérom Konuenuuu mnpenojaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
deneparuy, peaM3yOMMUX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U
OCHOBHBIX ToJIoKeHH «Ctparerun pa3BuUTHs BocnuTanuss B Poccuiickoi
deneparuun Ha niepuoya 10 2025 roma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K OINPEACICHHIO
oOuieit crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaOIIUXCS CPEICTBAMMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble noioxkenus GI'OC COO o B3auMO0OOYCIOBICHHOCTU LIEJEH,
COJIEp)KaHUsI, PE3yJbTaTOB OOy4YeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITY CKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJTy9aeMoe BBITTY CKHUKaMH
00111e00pa30BaTEIbHON  OpraHu3alliM, SBISETCS HEOTHhEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX I[IEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHusA. OTH I[EHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOIBI, (POPMUPOBAHUS MUPOBO33PCHUS M OOIIEH KYJIBTYPBI
4yelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBbI0 M TPHUPOAHON cpene. Peanmusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaromnmuxcs Ha ypOBHE CpEHEro o01ero o0pa3oBaHUs CPEICTBAMHU YUeOHOTO
npeaMera «XUMHs», COJIEpKaHUE U TIOCTPOCHHE KOTOPOTO OIpPECICHbl B
nporpaMme 10 XUMHUHU C YYETOM CHenu(PUKA HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MATEPHAIBHOW XKU3HH OOIIECTBA, a TaKXKE C y4ETOM
oO0ImuMX IeJied W TPUHININOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oomiero oopazosanus B Poccuiickoit denepanuu.

XUMHUSI KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT oco0yro pojib B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATBEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE I[EJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMUU Ha OCHOBE MOHHUMAaHUS
BEIIECTBEHHOI'0 COCTaBa OKPY KAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHO B3aMMONEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAYKaMM, XUMUS CTaja
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEILIHOTO



Tpyda M KHU3HHU KaXIOro 4jiCcHa O6I]_I€CTB3,. COBpeMeHHaH XUMHUSI KaK HayKa
cozyaaTtciibHas, KaK HayKa BBICOKHUX TEXHOJIOTUH HarpaBJICHaA Ha PCHICHHC
II100aJIbHBIX HpO6JI€M YCTOfIHI/IBOFO pa3BUTHA 4YCIOBCUCCTBA — CBIpBCBOﬁ,
BHGPFCTI/ILIGCKOI‘/’I, HPIHICBOﬁ, HKOJIOTHYECKOM 0€30IMacCHOCTH U OXpPaHbI 3I0POBbA.

B cooTtBercTBHM C OOUIMMH WENSIMH M TPHHIMIIAMUA CPEIHETO OOIIETo
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi yPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOJArOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 WM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B KU3Hb COLUYMa, MPOAODKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMu  npeaMera  «XHUMHS» — SBISIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOm@as M HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPHIX SABIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUM M0 HEOPTAaHMYECKOM XUMUHU (C BKIIOUECHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHnyeckor Xxumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YUEHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEr0 MHOIr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa comepkaHus KypcoB — «OpraHuueckas Xxumus» U «OOmas u
HEOpPraHWYecKas XHMHS» CcPOpMHpOBaHA B IpOorpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOTO TIOIXO0Ja K W3YYCHHIO Yy4eOHOro Marepuansa © OO0yCIIOBIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HAa  OMPEIEIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHBAIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUH CTPOCHHUS OPTaHUYECKHUX
COCIMHCHUM, a TakKe Ha YpPOBHE CTCPCOXMMHYCCKUX H  DJICKTPOHHBIX
npeACTaBIeHUu o cTpoeHun BemecTB. CBefeHUs 00 H3ydYaeMbIX B Kypce
BEILIECTBAX JIAIOTCS B PA3BUTHU — OT YIJIEBOJOPOJIOB JO CIOXKHBIX OMOJOTHYECKU
aKTUBHBIX COCAMHEHUM. B Kypce opraHM4yeckod XHMHU TIOJYy4aloT pPa3BUTHE
chopMHUpPOBaHHBIC HAa YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUs IEepBOHAYATILHBIE
MPEACTaBICHUS] O XUMHYECKON CBSI3H, KJIAaCCU(PUKAIIMOHHBIX MPHU3HAKAX BEIICCTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUCCKON PEaKIIHH.

[Ton HOBBIM yIJIOM 3peHHs B TIpeaAMeTe «XHMHS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs HM3YyYCHHBIH Ha YPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
TEOPETUYCCKHA MaTtepual | (PaKTOJOTHYECKUE CBEJCHUS O BEIIECTBaX U
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OO0yYarolmUMCs TPEIOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHUE
MEPUOANYECKOIO 3aKOHA C OOIIETEOPETUYSCKUX M METOIOJIOTHYCCKHUX IO3UIINMH,
rIIy0o’ke TOHATh HMCTOPUYCCKOE WM3MEHECHHE (YHKIMH OSTOro 3akoHa — OT
000011aromel 10 OOBICHSIONICH 1 TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBAX M MNPUMEHEHHH, & TAKXKE O XMMHUYECKHUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 m 11 ximaccos



AJIEMEHTAMH COJICPKAHUSI, HUMEIOIUMHU KYJIbTYpOJIOTUUECKUNH W TPUKIAIHON
XapakTtep. OTH 3HaHHUS CIOCOOCTBYIOT IOHMMAaHUIO B3aMMOCBS3UM XUMHUU C
JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIHHOM W MPAKTUYECKOU
NESTEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUN XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WH(OOPMAIUIO U
NPUMEHSTh €€ JUIsl TIONOJIHEHUS 3HAHUM, PEIIeHUSI HWHTEIUIEKTYabHBIX U
AKCIIEPUMEHTAILHBIX MCCIIEI0BATEILCKUX 3a/1a4. B 11e10M cojepkanue yaeOHOTO
npeaMera «XUMHUS»  JAaHHOTO  YPOBHSA  M3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHUe y 00YUYaIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JIJIsi MMOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, TI0O3HABAEMOCTb MPUPOJHBIX SIBICHUNA IMyTEM DKCIIEpUMEHTa U
pelieHusi MpPOTHUBOPEYUN MEXIy HOBBIMH (akTaMH H  TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU DKOJIOTMYECKUX Mpoliem, a
TaKKe Mpo0JeM cOepeKeHUsI IHEPTETUIECKUX PECYPCOB, ChIPbS, CO3/JaHUSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B mane pemeHuss 3amad  BOCIWTAHWS, Pa3BUTHS W COIUATU3AIAA
OOy4JaroImuXxcss TPHHITHIC MPOTPAMMON IO XHMHU TOJIXOJbI K OIPEACIICHUIO
COJCp)KAaHUSI W TIOCTPOCHHUS TpeAMeTa TNpeayCcMaTpUBaloT (GOPMUPOBAHKE
YHUBEPCATBHBIX Y4YeOHBIX JICWCTBHN, WMEIOMMX 0a30Boe 3HAYCHHE IS
pPa3IMYHBIX BHJOB JEATCIBHOCTH: PpEIICHUS MpoOJieM, IOWCKa, aHaln3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIEJ0BATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTtuke mnpenojaBaHuss XMMHUM KAaK Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CpeIHEero o011ero 00pa3zoBaHusi, TPy OMPEACICHUN
COJIEpP)KATEeNIbHOM XapaKTepUCTUKH LIeNied W3y4YeHHs MpeaMeTa HanpaBIeHHEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH Y€JIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyibTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJEH W3y4YEeHUs
MpeaMeETa SBJISIETCS BIIOJHE OMPaB/IaHHbBIM.

CorymacHO JTaHHOW TOYKE 3PCHHs TJIABHBIMH IESIMU HM3YUYCHHUS TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIOTCSA:

dbopMUpOBaHHE CHUCTEMBl XHMHUYCCKHX 3HAHUH Kak  BaKHCHIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApPTHUHBI MHPA, B OCHOBE KOTOPOW JIEXkKAT
KJIIOYEBbIE TOHATUS, (PYyHIAMEHTAJIbHbIC 3aKOHbl U TEOPUU XHUMHH, OCBOCHUE
A3bIKa HAayKH, YCBOEHHE U IOHMMaHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIECHUI



MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEH UX pPa3BUTHUS U
CTaHOBJICHHSI;

dbopMupoBaHUE U PA3BUTUE MPEJCTABICHUN O HAYUYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEaKIUil, HEOOXOAUMBIX [JIsi MPUOOpPETeHHUS YMEHUM
OPUEHTHUPOBATHCS B MUPE BELIECTB U XMUMUYECKUX SIBIICHUW, UMEIOIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U TTOBCETHEBHOM )KU3HU;

pa3BUTHE YMEHHUH B CIIOCOOO0B JESATEIEHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMMHUYECKOI0 JKCIEPUMEHTa, COOMIOJICHUEM IpaBuil OE30MacHOro
oOpaleHus ¢ BEIeCTBaMH.

Hapsiny ¢ atum, copepikarenbHas XapakTEPUCTHKA IEJICH W 3a/1ad U3ydeHUs
peaMeTa B IporpaMMe 1Mo XUMHH yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMH B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NPETNoJlaBaHu  XUMHHM B OOJIbIICH  CTENEeHM OTHAETCS  MPEANOUYTECHUE
NPAaKTHYECKOH KOMIIOHEHTE COJIepKaHWsl OOydYeHUs, OpPHUEHTUPOBAHHOW Ha
MIOJITOTOBKY BBITYCKHHUKA 00IIe00pa30BaTEIbHON OpraHMU3aliy, BIAJCIOIIETO HE
HAO0OpOM 3HAHWW, a (YHKIMOHAIHHOW T'PAMOTHOCTBIO, TO €CTh CIoco0aMu u
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW U MPUMEHEHUS UX B PEATbHOU KU3HU
JUTS pEIIeHUST TPAKTUYECKUX 3a71a4.

B cBa3u ¢ 3TMM npu u3ydyeHHHM IpeaMera «XUMHS» JOMHUHUPYIOLIEe
3Ha4YeHHE NMPUOOPETAIOT TAaKKE LN U 3a]a4H, KaK:

aganTanus 00ydYaroImUXCs K yCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOO00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIUSIX, CB3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

dbopMupoBaHHEe 'y OOYYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIUI), WMEIOIINX YHUBEPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUOB
JeSATETHbHOCTH: PEelIeHus MpoOJieM, MorcKa, aHaianu3a U 00paboTku MHGOpPMAIIHH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUsST OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XWMHH, a TaKXKe JUIT OINEHKH C TO3WUIUN
DKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATCIILHBIX HWHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM 00YUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUH C )KHU3HECHHBIMHU IMOTPEOHOCTSAMH, UCTIOIB30BATh
COBpeMeHHbIC MH()OPMAIIMOHHBIC TEXHOJOTUU IS IMOMCKA W aHan3a Y4eOHOH U
HAYYHO-TTOMYJIIPHON HHPOPMAITIH XUMUYIECKOTO COJICPIKAHMUS;



(dhopMUpOBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPH TUIAHUPOBAHWU U TPOBEJCHUH XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydalIIMuxXcs YOEKJIEHHOCTH B  T'YMaHHCTHYECKOU
HaIpPaBJICHHOCTH XHMHH, €€ Ba)XHOW pPOJM B PEIICHHHM TIJIOOAIBHBIX IMPOOJIeM
PalMOHAJIBHOIO MPUPOAOTIOJIB30BAHMS, TIOTIOJIHEHUSI SHEPIETUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHSA, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TakKe NPUOOPETEHHs OIbITa
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU JUIsl NPUHATUS TPAMOTHBIX PEUIEHUNA B
CUTYaLMsIX, CBA3AHHBIX C XMMUYECKUMU SIBIICHUSMM.

B ydeOnom muane cpenHero oOmiero oOpa3oBaHHs NPEAMET «XHUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB IpeaIMETHON o0nactu «EcTecTBEHHO-Hay4YHbIE
PEAMETHD.

OO61ee yncno 4acoB, OTBEIEHHBIX JJI1 U3YUCHUS] XUMUU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero odpaszoBaHus, coctapisieT 68 dyacoB: B 10 kmacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 gaca (1 gac B Hezento).



COJAEPKAHUE OBYUYUEHUSA
OBIIASA U HEOPTAHNYECKASA XUMUSA
Teopernvyeckue 0CHOBbI XUMHHU

XUMHYECKUI 3neMeHT. AToM. Snapo aroma, H30TONBIL. DJIEKTPOHHAA
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
ai1eMeHThl. OCOOEHHOCTH paclpeesIeHusl 2JIEKTPOHOB 10 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpaLUsi aTOMOB.

ITepnonnueckuit 3axkoH u Ilepuonnueckas cucremMa XMMHAUYECKUX DJIIEMEHTOB
J. 1. MenneneeBa. CBs3b NMepUOIUYECKOr0 3akoHa M llepmoandeckoil cuctemsl
xuMmudeckux ssemeHtoB J[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUsI CBOICTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yemMbIX HMMHU MPOCTHIX M CJIOKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HaYeHHE NEPUOIUYECKOr0 3aKOHA B PA3BUTUH HAYKH.

CrpoeHue BemiecTBa. XHMHYECKas CBA3b. BHABI XUMHUYECKOW CBS3HU
(KOBaJIEHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa30oBaHHs KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuenTopHblil). BomoponaHas cBsi3b. BaleHTHOCTh. OIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKyJISIpHOTO M HEMOJIEKYJIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAJUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEUIECTB OT THUIA KPUCTAIUTMYECKON PEIIETKH.

[ToHsiTHE O JMCIIEPCHBIX CcHCTeMax. VICTWHHBIE W KOJUIOMIHBIE PAacTBOPEHI.
MaccoBasi 107151 BEIIIECTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX CO€JIMHEHUH. Homenknatypa
HEOPTraHWYECKUX BelIeCTB. [eHeTudeckas CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKAIINX K PA3THYHBIM KJIaCCaM.

Xumuueckas — peakuus. Krnaccudukanus — XMMHUYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLECHUS DHEPTUU NPU XUMHUECKUX PEAKLIMIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTtrMbie
peakunu. XuUMHYECKOe paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHUE
XUMHUYEeCKOro paBHoBecus. [Ipunnun Jle [larense.

Onektponurryeckas auccounanus. CuiibHble U ciadbie 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpaabHasl, IeJ0YHasl.



OKHUCIUTEIILHO-BOCCTAHOBUTEIIHLHBIC peaKuunu.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB W MX MPEBPALICHUA:
nemMoHcTpanus Tabnui «llepuonnueckas cucrtemMa XUMHUYECKHX 3JIeMEHTOB /.
W. MenneneeBa», M3y4eHHE MOJEICH KPUCTAIMYECKUX PEMIETOK, HAOJIOICHUE
M ONHCAaHHWE JEMOHCTPALIMOHHBIX M JIA0OPaTOPHBIX OMBITOB (pa3yiokKEHUE
IIEPOKCHJIa BOAOPOJA B IPUCYTCTBUM KaTalau3aTopa, OIpPEIAEIEHUE Cpeabl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHUKATOPA, PEAKIIMM MOHHOTO
oOMeHa), MPOBEJICHUE MPaKTUYECKOU paboThl «BiusiHue pa3iuyHbIX (PakTOPOB Ha
CKOPOCTbh XUMUYECKON PEAKIIUM.

PacuéTHrle 3agaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKMX pEakUWid, B TOM YHCIIE
TEPMOXUMHYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHUS «MaccOBas
JI0JIs1 BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxenne HemerannoB B Ilepuoguueckon  cucreme
xuMuueckux ayemeHToB JI. V. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duzryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOJIa, cephbl, hocdhopa u yriepoa).

XUMHUUYECKHE CBOMCTBA Ba)XKHEUINIMX HEMETAJJIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) W WX  COCIWHEHUNH  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHHUI).

HpI/IMeHCHI/Ie BA)KHEHUIIIMX HEMETAJJIIOB U UX COC,ZIHHGHPIfI.

Meramibl. [lonoxenne meramnoB B Ilepuogmyeckoi cucremMe XHUMUYECKUX
anemeHToB /. Y. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O00JIOUEK
atoMoB MeTauioB. O0mue guiznueckue cBoiicTBa MeTamioB. CrjlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METAJIIIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWM, Kaluil, KablIUiH,
MarHui, aJlOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl moaydeHus mMeTawioB. [IpuMeHeHue MeTaioB B OBITY U
TEXHHKE.

OKCHEpPUMEHTAIbHBIE METOJIbl WM3YYEHHs BEUIECTB M WX INPEBPALCHUMN!
U3y4YeHHE KOJUIeKUMu «MeTaibl U CIUIaBb», OOpa3llOB HEMETAJJIOB, PEIlEHUE
HKCIEPUMEHTAIbHBIX 3aJ]a4, HaOJIOJICHHE W ONHCAHHME JIEMOHCTPAI[MOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA AITIOMUHHUSA C PACTBOpaMU
KHCJIOT U LIEJI0YEeH, KaYECTBEHHBIE PEaKIIMU HAa KATUOHBI METAJLIOB).




PacuérHrle 3a/1aun.

Pacuétel maccel BemiecTBa Wi 00bEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
13 BEIIECTB UMEECT MPUMECH.

XUMHUSA U KU3Hb

Ponb xuMum B 00€CMEYEHUU HKOJOTMYECKON, PHEPTeTUYECKON U MHUILEBOM
0€30MacCHOCTH, Pa3BUTUM MeAUUMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

HpC}ICTaBHGHI/IH 00 06IIII/IX HAay4YHbIX IIPUHOMUIIAX  TPOMBIIIJICHHOTO
MMOJIYy4CHUA Ba)KHEHMIIINX BCIICCTB.

YemoBek B MHpE BEMIECTB M MAaTEPUAIOB: BAXKHEHUIIME CTPOUTEIHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepuajabl, KpPaCKH, CTEKJIO, KEepaMmHKa,
MaTepHaIbl ISl AJCKTPOHUKH, HAaHOMATEPHAIIbl, OPTaHUYECKHE W MUHEpaTbHBIC
yaoOpeHus.

XuMHsI U 30pOBbBE YEJIOBEKA: IMPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBwiia OE30MaCHOTO MCIIOIb30BaHUS MPENapaToB OBITOBOM XMMHUU
B [TIOBCEIHEBHOM KU3HHU.

MeXnpenMeTHRIE CBI3H.

Peanuzanmsi  MeXNpeIMETHBIX  CBSi3eM MpU  WM3YYEeHUU OOmend u
HEOpPraHn4eckord XxuMuu B 11 Kilacce oCyIeCTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX E€CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATUH, SIBIISTIONTUXCS
CUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [TUKJIA.

OO01Me ecTeCTBEeHHO-HAyYHbIE MOHATHUS: HAay4yHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpus, aHajdu3, CHHTE3, Kilaccupukauus, MNEPUOAUYHOCTb, HAOIIOIEHUE,
DKCIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, SABJICHUE.

dusuka: mMaTepus, SJHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKHUI YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEITUYUHBI U €AUHUIBI UX
U3MEPEHUsI, CKOPOCTb.

buomorus:  kimerka, opraHusM, OJKocHCTeMma, Owocdepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOpPHbIE MOPObI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.



TexHoorus: XuMHU4eCKas IMPOMBIIINIICHHOCTb, MCTAJLIyprus, IMpOMU3BOACTBO
CTPOUTCIIbHBIX MAaTCPUAJIOB, CEJIbCKOXO03MCTBEHHOEC IMPOMU3BOACTBO, IIHUIICBAsA
IMPOMBIINIJICHHOCTD, q)apMaHeBTI/FICCKaSI IMPOMBIINIJICHHOCTD, IMpOU3BOACTBO
KOCMCTHYCCKUX IIpCIIaparoB, IPOHU3BOJACTBO KOHCTPYKIHOHHBIX MAaTCpUAJIOB,
QJICKTPOHHAA IIPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4YarolmuMHUCs TporpaMM CcpeaHero oOiiero o0pa3oBaHHsl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeIMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOTKHU TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMM CPEAHEro OOIEero
00pa30BaHUs SABJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO.

B cooTBeTcTBHHM C CHCTEMHO-ACATEIBPHOCTHBIM IOAXOAOM B CTPYKType
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oO1ero oOpa3oBaHusl BbIJICJIEHBI CIEAYIONIUE COCTABIISIONIHE:

OCO3HAHHE OOYYAIONIMMUCS POCCHICKON TPaXKJaHCKOW HWICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEAEIIEHUIO;

HaIn4Yue MOTHUBAIIUHU K O6y‘l€HI/I}O;

[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHUM JTMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAThCSI B CBOEH
JeSITeIbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, MPHUCYLIUMH I[E€TOCTHON
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJMYKME MPABOCO3HAHUS YKOJOTHUUECKOU KYJIbTYpPbl U CIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTH KU3HECHHBIE TIJIAHBL.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHMHS» JOCTHUTAIOTCS B
CIMHCTBE YYeOHOM W BOCHHUTATEIBHOW JIEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKMMH, COIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH HIEHHOCTSIMHU
U HJeajaMd POCCHUHCKOr0 TPaXKIAaHCKOTO OOIINECTBA, NMPUHATBIMH B OOIICCTBE
HODMaMM W  TpaBWJIAMH  IOBEJCHHUSA,  CIIOCOOCTBYIOIIUMHU  IpoIleccam
CaMOIIO3HAHUS, CaMOPa3BUTHS M HPABCTBCHHOIO CTAHOBJICHHMS JIMUHOCTH
oOyyJarommxcs.

JIMYHOCTHBIE pe3yyibTaTbl OCBOCHHA IPCAMCETA «XUMHUS» oTpaxaroT
C(i)OpMI/IpOBaHHOCTB OIbITa I103HABATEJIILHOM U Hp&KTH‘IGCKOﬁ ACATCIIBHOCTHU
06yanOHII/IXCSI 10 pcain3alivu IPUHATBIX B O6H_ICCTBC HGHHOCTCﬁ, B TOM 4YHUCJIC B
HacCTu:

1) I'PAXKIAHCKOI'0 BOCIIMTAHUSA.



OCO3HAHMS 00YYaIOIUMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAJIbHBIX HOPMaxX M TMpaBUIaX MEXINYHOCTHBIX
OTHOIIICHHUHU B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIbHOCTU IIPpHU CO3AaHHHU
y‘IG6HBIX ITPOCKTOB, PCIICHUU y‘lC6HBIX K ITIO3HABATCJIBbHBIX 3aJa4, BBIIIOJTHCHHU
XUMHNYCCKUX IKCIICPUMCHTOB,

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY U
apryMEHTBI JPYTUX IIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTINTAHUSI:

[IECHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY UM HAYYHOMY HACJEIUIO
OTEUYECTBEHHON XMMUH;

YBaXEHHUs K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOIO
IIPUMEHEHUSA XMMHUHU, OCO3HAHUSA TOIO, YTO JOCTWI)KCHUS HAyKU €CTh PE3yJIbTar
JUINTEIbHBIX ~ HAOJIONEHUN, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOHMCKOB,
IIOCTOSTHHOT'O TPYyAa YYEHBIX U IIPAKTUKOB;

MHTEPECA M I[IO3HABATEIBbHBIX MOTHMBOB B MOJYYCHHM H IMOCIEIYIOIMIEM
aHajau3e MH(pOpMAIMU O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHUSA, STHYECKOTO MTOBEICHUS,

CITOCOOHOCTH OOCHHUBATDL CUTyallUH, CBA3AHHBLIC C XUMHWUYCCKHUMU SBJICHUAMU,
U IIPpUHUMATb OCO3HAHHBLIC PCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

TFOTOBHOCTH OLIEHHMBATh CBOE MOBEJCHHE W MOCTYNKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THUX
MOCTYTIKOB;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 370poBOro W Oe3omacHOro oOpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pu3myeckomy u
MICUXUYECKOMY 3/10POBBIO;

cOONIO/IeHNsT TpaBuUil 0OE30MacHOr0 OOpalleHHs] C BEIIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,



MOHMMAHUSl [IEHHOCTU TMPaBWI HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIIEJCTBUN U HEMPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

5) TPy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON
NESATENHbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUYECKOW W JPYruxX BHUAAX
JIEATENBbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUHU MPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO MPOQECCuil pa3IndHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEMETHBIX 3HAHUIN 110 XUMUHU;

YBAKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBHAYAJIbHOH TPAaCKTOPHH
oOpa3oBanus, Oyaymield Mpopeccuu U pean3alii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpedHOCTe| 00111eCTBa;

6) IK0JIOrH4eCKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKU 11€JIeCOO0Pa3HOr0 OTHOIICHHUS K MPHPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KMU3HU Ha 3eMJIE;

ITIOHMMAaHUS TJI00aJIbHOTO XapaKTepa ISKOJIOTHUUCCKUX HpO6JI€M, BJIUSHUSA
9KOHOMHYCCKHUX IMPOHCCCOB HA COCTOAHUC HpHpOI[HOﬁ 51 COHH&HBHOfI CpCabI;

OCO3HaHUuA HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHMA I[OCTI/I)KCHI/Iﬁ XUMHUU  OJIA
peIICHUs BOIIPOCOB PAIHMOHAJIBHOT'O IPUPOAOITOJIB30BAHUA

AKTUBHOI'O HENPUATUS JEHUCTBUH, NPUHOCAIIMX BPEH  OKpYyKarouen
MPUPOIHON cpenie, YMEHHUS TMPOrHO3UWPOBATh HEOJIAroNpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUSA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIMYHsI Pa3BUTOTO SKOJOTHUECKOTO MBITIUICHUS, SKOJIOTHICCKON KYJIBTYPHI,
OTIBITa NEeSATETbHOCTH AKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMK B TIO3HABATEJIbHONH, KOMMYHHKATUBHONH W COITMAIBHOU
MIPAKTUKE, CIOCOOHOCTH ¢ yMEHUS AaKTUBHO TIPOTHBOCTOSTH  HJICOJIOTHH
xemohoouu;

7) HIEHHOCTH HAYYHOT0 TO3HAHMSA:



c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHMMAHUS CHeUU(PUKH XMMHMM Kak HayKd, OCO3HaHMA €€ poiu B
(GbopMUPOBaHNUN PAIMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUU LEJIOCTHOTO
IpEACTaBICHUs 00 OKpYXaloLEM MHUpE Kak O €IMHCTBE IMPHUPOABI U YEIOBEKA, B
NO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEHM W pEIIEHUU MpoOJIeM COXpaHEHUs
IIPUPOJTHOTO PAaBHOBECHS;

yOEeXKJIEHHOCTH B  0CO0OM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOU
MUBUIIM3AIMK: B €€ TyMaHMCTUYECKOW HAMpaBICHHOCTH M BAXXHOW pOIH B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUU TI100aIbHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIreTUUECKOU, MUILIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOSCICYCHUH YCIIOBUN
YCHENIHOTO TPyJa W OKOJOTWYECKH KOM(POPTHON IKH3HU KaXKIOTO UICHA
o0111eCTBA;

GCTGCTBCHHO-HaquOﬁ rpaMOTHOCTH: TIOHMMAHHA CYIIHOCTH MCTOOOB
IMO3HaHMA, HUCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAYKaX, CITOCOOHOCTH HCIOJIL30BaTh
IMOJIYy4aCMbIC 3HAHUA OJIA aHaJIM3a U O0OBSICHECHMS SIBJICHUN OKPYKAaromero Mupa u
MMPOUCXOJAIINX B HEM HBMGHGHHﬁ, YMCHHU: ACJIaTh 000CHOBaAHHBIC 3aKIIOUYCHHS Ha
OCHOBC HAY4YHBIX (1)aKTOB U  HNMCHOOIMXCA JaHHBIX C MCJIbIHO ITOJIYYCHUS
JOCTOBCPHBIX BbIBOJ OB,

CIIOCOOHOCTH CaMOCTOSATEILHO HMCIIOJBb30BaTh XHUMHYECKHUE 3HAHUS JIIA
PCHICHUA Hp06JICM B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX,

HHTCpPCCA K IIO3HAHHUIO U HCCHGHOBaTeHBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHMM MO XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSAMU;

WHTEpeca K 0OCOOEHHOCTSIM TpyJa B pasNudHbIX cepax mpodeccrnoHaTbHON
JESATCIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MeTanpeaMeTHbIe pe3ysIbTaThl OCBOSHUS YUEOHOTO IpeaMeTa «XHMHS» Ha
YPOBHE CpeaHeTo 0011ero 00pa3oBaHms BKIIOUYAIOT:

3HAYMMBbIE TSt dbopmMupoBaHus MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa H CHeUU(PUKYy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIrUsl, SIBJIICHHE,
mpoliece, CUCTeMa, Hay4YHbI (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccaeA0BaHue, HAOII0IeHuE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHE);



YHUBEpCalbHble yuyeOHble NeHCTBUA (TIO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
pEryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMIETEHIIMN 00yYaroIINXCs;

CIIOCOOHOCTBH O0yJaroIIIXCs HCII0JIb30BaTh OCBOEHHEIE
MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHbIC
JICUCTBHUS B IO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

MertanpeaMeTHbIE PEe3yJIbTaThl OTPa)kKalOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJSITUBHBIMU
NEUCTBUSIMHA.

OsBJagenue YHUBEPCAJIbHbIMHA Y4eOHBIMH MO3HABATEJILHBIMMU
AeHCTBUAMMU:

1) 6a3oBble JIOrHYeCcKHUE TeHCTBUSA:

CaMOCTOATENBbHO  (OPMYJMpPOBaTh M aKTyalM3upoBaTb  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OoNpCACIIATL HCJIIWM ACATCIIbBHOCTHU, 3alaBas IMAPaMCTpPpbl H KPUTCPpHUU HUX
AOCTHIKCHUA, COOTHOCUTD PC3YJIbTAThI ACATCIIbBHOCTHU C IIOCTABJICHHBIMU LICTISIMU

WCMOJIb30BaTh MPHU OCBOCHHM 3HAHWW MNPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKKU TOHSATHM U YCTAHABIMWBATh WX B3aUMOCBS3b,
MCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHSTHUS JJII OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAaHWUS U KPUTEPUU I KiacCH(PUKAIMA BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTaHABJIMBATb MPHUYUHHO-CICACTBCHHBIC CBsA3HM  MCKAY  HN3Yy4aCMbLIMHU
SABJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHIYKTUBHBIE, JEAYKTUBHbBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NPOTUBOPEYHS. B PacCMATPUBAEMBIX
SBIICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IPUMEHSTh B IPOLIECCE MMO3HAHUS, UCIOJIb3YEMBIE B XUMUHA CUMBOJINYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBBHIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuy — TMPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEICTABICHUS JJIS1 BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbI€E HCCJIEA0BaTEIbCKHE AeliCTBUSA:



BJIAJIETh OCHOBAMU METOJOB HAaY4YHOI'O IIO3HAHUs BEILIECTB U XUMHUYECKUX
pEeaKLHnii;

dbopMyIUpoBaTh LIENIU U 33JJa4l UCCIEA0BaHNUs, UCIOJIb30BaTh TOCTABICHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIOTE3Bl MO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHHU;

BJIAJICTh HAaBBIKAMH CaMOCTOSITENIPHOTO TUIAHUPOBAHUS U  TMPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHS HAOII0IaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (POpMYyIHpPOBATH
0000111eHUS U BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIICOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTb OMNBIT YYEHUYECKON HCCIEAOBATENLCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 337a4, IPUMEHEHHUIO Ppa3IMYHbIX
METOJ0B II0O3HAHMUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3JIMYHBIX HUCTOYHUKAX UHGPoOpManuu (Hay4dHO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMALIMIO PA3IMYHBIX BUAOB U (OpM
Mpe/ICTaBICHNUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTD;

dhopMynHpoBaTh 3aMPOChl U MPUMEHATHh PA3IUYHBIE METOJbI MPHU MOUCKE U
orbope wuHpoOpMaAIlUU, HEOOXOJUMOW JJIsI BBIMOJHEHUS] YYEOHBIX 3ajau
ONIPEIECIIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BAHKS HH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO  BBIOMPATh  ONTHMAJIBbHYIO  (OpMY  MpECTaBICHUS
uHpopmaru (cxemsl, rpadyKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

WCIIOJIb30BaTh HAy4HBIM S3BIK B KadecTBE CpeacTBa mpu pabote ¢
XUMUYECKON uWH(pOpPMAIMEel: TPUMEHSATh MEXKIpeAMEeTHbIe ((hu3udeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaATh H HpCO6p330BBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CpPCACTBA
HarJsiaHOCTH.

OB.]'IaHeHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATHBHBIMU JeUCTBUSIMM



3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMOil TeMbl B XOJE Juajiora
W/WIM  JUCKYCCHUHU, BBICKA3bIBaTh HAEH, (OPMYJIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTAUUEN PE3yJbTATOB I103HABATEIBHOW JESATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHUKAMMU ITPY BBINIOJIHEHUH
XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, pean3ali y4eOHOro MpoeKTa U GOpMyJIUPOBATH BHIBOIbI
[0 pe3yabTaTaM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NO3ULIHMN B
X0J1€ 00CYyXIeHUsI 1 0OMEHAa MHEHUSIMH.

OBJaeHNe YHUBEPCATbHBIMH PeryJTUBHBIMU ACHCTBUAMM:

CaMOCTOATEIbHO IUIAHUPOBAaTh U OCYILECTBIIATH CBOIO I103HABATEIIBHYIO
JNEeATEIIbHOCTh, oOlpelensas €€ Lend U 3aJadd, KOHTPOJIUPOBaTb M IO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpe/jiaraéMblii aJrOpUTM JACUCTBUI IpHU
BBINIOJIHEHUM YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HauboJee
3(p(QEKTUBHBI CHOCOO MX pEIIeHHs C YYETOM IIOJIy4€HHs HOBBIX 3HAHMHA O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIHICCTBIIATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJin3a u
CaMOOILCHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas
XUMHS OTPaKaroT:

c(OPMHUPOBAHHOCTh  NPEJCTABICHUNA: O XHUMHYECKOW COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHU B I[IO3HAHUU SIBICHUU
npupoasl, B  (QOPMUPOBAHUU  MBIIUICHHS W  KYJbTYphl JIMYHOCTH, €€
GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS pEIICHUS] TPAKTUIECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 370POBBIO U MPUPOJTHON

cpene;

BJQJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHUH, KOTOopas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYSCKUI 3JIEMEHT, aToM, W30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCJIEHUS, XUMMUYECKasi CBS3b
(KOBaJIEHTHAsl, MOHHAs, METAJIUINYECKas, BOJOPOJIHAS ), KPUCTAJUIMUECKas PEIIETKa,
TUMBl ~XUMUYECKUX  PEAKUUM, pPacTBOp, DJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JAUCCOIMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Auccounanuu, nepuoamdeckui 3akoH Jl. . Menneneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U



CUCTCMHOCTH XHUMHUYCCKHUX HBJ’IGHI/II\/'I, (baKTOJ'IOFI/I‘IeCKI/IC CBCACHUA O CBOﬁCTBaX,
COCTaBC, MMOJYUYCHHUHN U 0e30IMacHOM HCITOJIb30BAHUHN BAXKHEHIITNX HCOPraHN4CCKHX
BCUICCTB B 6BITy )51 HpaKTquCKOﬁ ACATCIIPHOCTH YCJIOBCKA,

c(OpPMUPOBAHHOCTh YMEHHUIl BBISBIATh XapaKTEpHbIC NPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAHNN HEOPTaHWYECKUX BEIIECTB U UX IIPEBPALLICHUN;

c(OPMHUPOBAHHOCTh YMEHUN HCIOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JJIS
coctaBiieHuss (GOpPMYJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEaKIUH,
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIVIEKUCIBI Ta3, aMMHakK, raméHas
U3BECTh, HETANIEHAsI U3BECTh, TUTHEBAS CO/A, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OMpPEJIEATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTABA, BUJ XMMHUYECKOM
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJJTNYECKasi, BOJIOPO/IHAS]) B COSTUHECHUSX, THIT
KPUCTALIMYECKON PeIéTKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJCKYJIspHasi,
HMOHHAs, METAJTMYECKas ), XapaKTep Cpebl B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
COCJIMHCHU;

c(hOpMHPOBAHHOCTh yMEHUMI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/TpyIie
COEJIMHEHUM (MPOCThIEC BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PAaCKpBIBATH CMBICI MEPUOINYECKOro 3aKoHa Jl.
N. MenaeneeBa U1 JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PYHKLINH;

c(OPMHUPOBAHHOCTh YMEHUU XapaKTEepU30BaTh dBJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xuMudeckux osnemeHToB JI. WM. MeHaeneeBa, HMCMONB3ys MOHATHSA «s-, P-, -
DJIEKTPOHHBIE opOuTanmy, «QHEPrETUYECKUE YPOBHWY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUM
o nepuoaam u rpynmnam l[leprnoandeckor CUCTEMbl XMMHUYECKHX 3JIEMEHTOB /I,
H. Menneneena;

chOpMHUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHYECKAE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
TIOJITBEPKJATh CYIISCTBOBAHUE TEHETHYECKOW CBS3U MEXKIYy HEOPTaHHMYECKUMHU
BEII[ECTBAMH C MTOMOIIbIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCH(PHUIIMPOBATh XMUMHYECCKUE PEAKIIUU I10
pPa3IMYHBIM TIpU3HAKaM (YHUCIy M COCTaBy PEarupyroIuX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuy, U3MEHEHUIO CTETeHEW OKHCIICHHS JJIEMEHTOB, 0OpaTHMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);



c(OPMHUPOBAHHOCTh YMEHUH COCTaBIIATH YPAaBHEHUS pPeaKkUUid pa3IudyHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJOBUS, ITPU KOTOPBIX ATU PEAKLIMHU UAYT JI0 KOHILIA;

cOPMUPOBAHHOCTH YMEHHMH TNPOBOJUTH PEAKIUHU, MOJATBEPKIAIOIINE
KAUYECTBEHHBI COCTAB DPAa3JWYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, TPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpPMHUPOBAHHOCTh YMEHHUM  PACKPBIBATh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIIBLHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OajaHca
ATUX PEaKIUM;

c(OPMHUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakLMK OT Pa3auvHbIX (PAKTOPOB; XapaKTep CMEIIEHNU XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (npunuui Jle latense);

c(OPMUPOBAHHOCTh YMEHHMHM XapaKTepHU30BaTb XHMHUYECKHE IPOLIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHUs] CEPHOW KHUCJIOThI, aMMHUAKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUNAX U
HKOJIOTMYECKUX MPOOJIEMAaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYHUCICHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEHIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPY XUMHYECKUX PEaKIUSAX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3((deKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJAThH MPaBUJIa MOJIb30BAHUS XUMHUECKON
NOCYJIOl ¥ J1TabopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSIMH MO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(OPMHUPOBAHHOCT, YMEHWUW IUIAHUPOBATh U BBITIOJHATh XHUMHYCCKUI
IKCMIEPUMEHT (pa3lioKeHHE MEPOKCHIa BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
OTNIpEe/IeTICHNE CpEeAbl PAcCTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIHHOTO
WHMKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKIUH,
peaKkiiu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakluu Ha cyiubdar-, kapOOHAT- |
XJIOpPU-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1ad TI0
temam «Metamiey U «Hemeramib») B COOTBETCTBUU C TIpaBHJIAMHU TEXHUKH
0e30MmacHOCTH TIPU OOpAIlEeHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pPYOBAaHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIMH W (QOPMYIUPOBATH BBIBOJBI Ha OCHOBE
ITHX PE3yJIbTaTOB;



c()OPMHUPOBAHHOCTh YMEHHUA KPUTHUYECKM AHAIM3UPOBATH XHMHYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, MHTepHEeT u ApyTrux);

chOPMHUPOBAHHOCT, ~ yMEHUW  CcOOMIOMaTh  TMpaBuja  IKOJOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBOH NEATEILHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpelbl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA )KMBBIC OPTAaHU3MBI ONIPEICIEHHBIX BEIICCTB, TOHUMAS
cmbic mokasarens IIJIK, MOsSCHITHP Ha TpuUMEpax CHOCOOBI YMEHBIICHUS |
MPEIOTBPAIICHHS MX BPEIHOTO BO3JCHCTBUS HA OpTaHU3M YEJIOBEKA;

JUISL OOYYaroIIMXCsl C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMHU 37I0pOBbS: YMEHHE
NPUMCHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IT03HAHWS BEIICCTB U
XUMHUUYCCKUX SIBIICHUM;

JUISL CJIETNBIX W CIA0OBUIANIMX OOYYalOIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. Bpaiins mis 3anvcu XuMHUUYECKUX

dbopmyI.
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTnueckne OCHOBBI XUMUHU

1.1

1.2

1.3

XUMHUYECKU# 371eMeHT. AToM. Slpo aToma, M30TOMBI. DIEKTPOHHAsT 000JIOYKA.
DHepreTUYecKre ypOBHHM, TOAYPOBHU. ATOMHBIE OpOMTaNH, S-, P-, 0-3JIEMEHTHI.
Oco0OeHHOCTH pacmpe/eNieHus dJIEKTPOHOB M0 OpOUTANSIM B aTOMax JJIEMEHTOB

MEPBLIX I-ICTI:IpéX epuoaoB. 9HCKTpOHHaH KOH(l)I/Il"ypaL[I/IH aTOMOB

Ilepuonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX 3j1eMeHTOB [[. 1.
MenpeneeBa. CBsi3b MNEPUOIMYECKOrO 3akoHa W Ilepuogmyeckoil CcHUCTEMBI
xuMudeckux asieMeHtoB .M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
00pazyeMbIX WMH TMPOCTBIX M CJIOXHBIX BEIIECTB IO TPYMIaM W TEPUOAAM.

3HadyeHune MNEPUOANYCCKOI'O 3dKOHA B pa3BUTHU HAYKH

Ctpoenne BemiecTBa. XHMHYECKas CBA3b. BHIbl XMUMHUYECKOW  CBSI3U
(koBaJIcHTHasl HEMOJIApHAs W TIOJSApHAs, WOHHAs, MeTaundeckas). oHbI:
KaTHOHBI U aHUOHBI. MeXxaHu3Mbl 00pa30BaHMUsl KOBAJICHTHOW XUMUYECKOU CBSI3H

(oOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN). BogopoaHas cBsa3b

1.4

1.5

BanentHocTh. DnekTpooTpuniaTeabHOCTh. CTENeHb OKUCICHUS

BemectBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BelleCcTBa. THUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT THUIMA KpUCTauIMueckod pemérku. IloHste o aAMcnepcHbIX
cucteMax. VIcTMHHBIC W KOJIJIOMJIHBIE pacTBOpBL. MaccoBasi JOJsl BEIIECTBA B

pacTBope

1.6

Knaccudukanus Heopraunueckux coeuHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

1.7

1.8

1.9

Xumuyeckass — peakuus.  Krnaccudukamuss — XMMHUYECKMX — peakiuil B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMMH. 3aKOH COXPaHEHUS MaccChl BEILECTB,

3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKLIUsIX
CKopoCThb peakiuy, e€ 3aBUCUMOCTh OT Pa3IUYHbIX (PaKTOPOB

O6paTI/IMBIe pCaKknuu. XHUMHUYECKOE paBHOBECHC. cDEIKTOI.)I:I, BIMAOIIKE Ha

cocTosiHue XxuMmuieckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

1.11

2.1

SHeKTpOJ'II/ITI/I‘{eCKaH JUucconuanus. CullbHBIE M Cl1a0bIE SJICKTPOJINTHI. Cpez[a
BOJHBIX paCTBOPOB BCHICCTB: KHUCJIasd, HCfIT‘paﬂbHaﬂ, meJIo4yHast. PeaKHI/II/I HMOHHOI'O

oOMeHa
OKHUCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH
Heoprannueckas xumus

Hewmeramnel. Ilonoxenne Hemeramios B [lepuoauueckoi cucreMe XMMUYECKUX
anemenToB /(.M. MenzaeneeBa U OCOOCHHOCTH CTPOEHHUSI aTOMOB. Dusndeckue

CBOMCTBa HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJLJII0B (Ha IpuMEpEC KUCJI0pOaa, CEPhI,



2.2

2.3

docdopa u yriepona)

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEphbl, a30Ta,
dochopa, yrmepoga U KpeMHHS) U UX  COEAMHEHUUH  (OKCHIIOB,
KUCJIOPOJICOJIEpXKAIIMX ~ KUCIIOT, BOJOPOAHBIX coeauHeHuit). Ilpumenenue

BOKHEUIIINX HEMETAJIOB U UX COETMHEHUMN

Meramnsl. Ilonoxenne MeramioB B lleproanmyeckodl cucteMe XUMHUYECKHX
anementoB JI.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mue (puzndyeckre cBOUCTBa MeTayuioB. CIIIaBbl METAJIOB.

DNEKTPOXUMHUYECKUH Psii HAIIPSHDKEHUH METaIIOB

24

2.5

3.1

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, KaJIMi, KalbIUi,
MarHui, aJlOMUHUH, ITUHK, XpOM, JK€Je30, MeIb) M HUX coeauHeHuid. OOmue

CIIOCOOBI IMOJIYUCHHA MCTAJLJIIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B 6I)ITy N TCXHUKEC
I'eHeTnyeckas CBA3b HCOPTraHNMYCCKUX BCUICCTB, IIPpHMHAMICKAIIUX K Pa3IMYHBIM
Kj1acCcaM

XUMHSA U )KU3HD

Pons xuMum B oOecreYeHWH HSKOJOTHYECKOM, IHEPreTUYECKOW M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIMHBI. [lOHSATHE O Hay4YHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKI_[I/Iﬁ

3.2

3.3

[IpencraBneHust 00 OOMMX HAYYHBIX MPUHIIUNAX MPOMBIIIJICHHOTO MOMYyYSHUS
BOKHEHIIMX BewecTB. YUenoBEeK B MHUpPE BELIECTB MU MATEPHAJIOB: BaKHEUILIHE
CTPOUTEIIBHBIE MaTepuaibl, KOHCTPYKLHOHHBIE MaTEpHUaJIbl, KpPacCKH, CTEKIIO,
KepamMuKa, MaTepualbl IS JIEKTPOHUKH, HAHOMATEpHANIbl, OPraHUYECKHE M
MUHEpaJIbHbIE y100pEHUS

XuMug W 3J0pOBbE YEJNOBEKAa: IMpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparToB, MpaBuiia 0€30MaCHOTO UCIIOJIH30BAHUS MPENapaToB OBITOBON XUMUHU

B IIOBCEIHEBHOM KHU3HU
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