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HOACHUTEJBHAA 3AIIUCKA

[IporpamMma o XuMuM Ha YpOBHE CpeIHEro olIiero oopasoBanus pazpadoTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpazoBaHuu B
Poccuiickoit @eneparuny», TpeOoOBaHUHN K pe3ysibTaTaM OCBOSHUS (eepanbHOi
o0Opa3oBaTenbHOI mporpaMmbl cpeaHero oduero oopaszosanus (OOII COO),
npecTaBieHHbIX B DeiepaabHOM roCy1apCTBEHHOMOOPA30BaTEIbHOM CTaHAAPTE
COQ, ¢ yuérom KoHuenuuu mnpenogaBaHusi yueOHOTo npeaMera « XuMHUs B
oOpa3zoBatenbHbIX opranmu3anusix Poccuiickoii®enepanuu, peaanu3yomnux OCHOBHBIC
oOpa3oBareibHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocriutaHus B Poccutickoit denepanuu Ha nepuoa 10 2025 roga» (Pacnopsikenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0I0B K pa3pab0TKe MpOrpaMMBbl [0 XUMHH, K OMIPEACIICHUIO
oO11el cTpareruu oOy4eHHsl, BOCIIUTAHUS M Pa3BUTHUS OOYYAIOIINXCS CPEACTBAMU
yueOHoro nmpeamera «Xumus» 1uist 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHnentyanbHbie nojioxeHus GI'OC COO o B3auMo00yCIOBISHHOCTH LIEIICH,
COJIEpKaHUs, pe3yIbTaTOB O0yUEHUs U TPEOOBAHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHue, MOJIy4aemMoe BBIITYCKHUKaMH
00111e00pa30BaTEIbHON OpraHu3aIliy, SIBIIETCS HEOTHEMIIEMON YacThIO UX
00pa30BaHHOCTU. OHO CIY)KUT 3aBEPILAIOIIMM 3TANOM peaTn3aluu Ha
COOTBETCTBYIOILLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIITUX
LEJIOCTHON CUCTEME XUMHUYECKOI0 00pa30BaHusl. DTH LIEHHOCTH KacaroTcs MO3HAHUS
3aKOHOB MPUPO/JIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYphl YETIOBEKA, a
TaK)K€ SKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U
npupoAHO cpeze. Peannsyercs XxumMuueckoe 00pa3oBaHMEO0yHarOIIXCsl HA YPOBHE
CpeIlHero 00111ero 00pa3zoBaHus CPeICTBAMHU YU4EOHOTO TIpeIMeTa « XUuMUsD,
COJIEp>KaHUE U MOCTPOCHHUE KOTOPOTO OINPEAEIIEHBI B IPOrPAMME IO XUMHUU C YYETOM
cnenuUKy HAyKu XUMHUH, €€ 3HAYCHUS B TO3HAHUU MIPUPOJIbI U B MAaTEPUATIbHOMN
YKU3HU OOIIECTBA, a TAKXKE C YYETOMOOIIMX LEIEH U MPUHIIUIIOB, XapaKTEPU3YIOITUX
COBPEMEHHOE COCTOSTHHE CHCTEMBI CpeIHero obmiero oopazoanus B Poccuiickoi
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B
COBPEMEHHOW UBUJIM3AIMH, B CO3JJaHUH HOBOM 0a3bl MaTepHalibHOM KyJabTyphl. OHa
BHOCHUT CBOH BKJIaJ] B (GOPMHUPOBAHUE PAITMOHAIBHOIO HAYYHOT'O MBIIUICHHUS], B
CO3JaHME 1eJIOCTHOTO MPECTABIECHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
IPUPOJIBI U YeNIOBEKa, KOTOpoe (POpMUPYETCS B XMMUU HA OCHOBE IIOHUMaHUS
BEILECTBEHHOI'O COCTaBa OKPY’KAOILETr0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKITY
CTPOEHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTSIMU PUMEHEHHUS.



TecHO B3aUMOJEUCTBYS C IPYTMMU €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa M KU3HU KaxJIoro ujeHa oOmiectBa. CoBpeMEHHass XUMHSI KaKk Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBl€HA Ha pEIICHUE
rJI00aNbHBIX TPOOJEM YCTOWYMBOTO pPa3BUTHS YEJIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOJIOTMUECKON O€30MaCHOCTH U OXPaHBI 3J10POBbSI.

B cooTBercTBHMM ¢ OOMMMH MEISIMA W TPUHIIUIAMH CPETHEro OOIIEero
oOpazoBanusi copepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YPOBEHB
M3Y4YCHUS) OPUCHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIMICKYJIbTYPHYIO TOATOTOBKY
oOydaronuxcsi, HEOOXOJUMYIO UMM JUJIi  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMyMa, MPOJIOJDKEHUS
00pa30BaHUsl B Pa3IMYHbIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TIpeaMeTa «XUMHS»  ABJISIOTCS  0a30BbIEe KYpPChl —
«Oprannueckass xumus» u «OOIIas W HeEOpraHWYecKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHUCTEMa
3HAHUH M0 HEOPTaHUYECKOW XUMUU (C BKIIOYCHUEM 3HAHHMM U3 0OIIeld XUMUHU) U
opraHnyeckoil xumuu. GopMuUpoBaHUE JAHHOW CHCTEMBbI 3HAHUI MPU U3YUYECHUH
npeaMeTa O00€CIEeUrnBAET BO3MOYKHOCTh PACCMOTPEHHS BCETO MHOI000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHI XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuveckas Xumus» chopMHUpOBaHa B MporpamMMe MO XUMHUU HAa OCHOBE
CUCTEMHOr0 TMOJXO0Jla K M3Yy4YeHUI0 YydyeOHOro wMarepuajiia W 0O0YCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  OMNPEICIEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBa
paccMaTpUBaIOTCS Ha YpPOBHE KIIACCHUYECKOW TEOPUU CTPOEHHUS OPraHUYEeCKUX
COCMHEHUN, a TakXKe Ha YpPOBHE CTEPECOXUMHYECKUX U DIIEKTPOHHBIX
NpeICTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 wH3yyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTUU — OT YTIIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHM4ecKOM XUMHM MOJIYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs NEpPBOHAYATILHBIC
MpEeACTaBICHUS] O XUMUYECKOU CBS3H, KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUECKON PEaKIu.

[lox HOBBIM yIJIOM 3peHHUS B TpeaMere «XuMus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs HW3YYCHHBIM Ha YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
TEOPETUYECKU MaTepuanl U (AaKTOJOTMYECKHE CBEACHHUS O BeIlecTBaX U
XUMUYecKoil peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» 00Yy4aromuMCcs TIPEIOCTaBISETCS BO3MOKHOCTH OCO3HATH 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUUYECKUX MO3UIH,



riyO’Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKUMHA JTOro 3akOoHa — OT
000011ar011IeH 10 00BSICHSIOIICH U MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMIl 0 BaKHEHMIIMX BELIECTBaX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NMPUMEHEHUH, a TAKXKE O XMMHUECKHUX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpoTekaHusi nomoiHsercs B kKypcax 10 m 11 xmaccos
AJIEMEHTAMU COJIepKaHUS, HMEIOIMMH KYJIbTYpPOJIOTUYECKUA W MPUKIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT IIOHMMAHHUIO B3aWMOCBS3M XHUMHH C
ApYTMMH HayKaMH{, pPacKpblBalOT €€ poiib B IO3HABATEIbHOM U INPAKTUYECKOU
NESATEIBbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHUS K IMPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUNA XUMHH, TOMOTAOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh MHPOPMALUIO U
OPUMEHATh €€ JJs TOIOJIHEHUS 3HAaHUN, pEUIeHHs MHTEUIEKTyaJbHbIX U
AKCIIEPUMEHTAJIbHBIX UCCIENOBATENbCKUX 3a7a4. B nienoM copepkanue yueOHOTO
npeaMeTa  «XWUMHS» ~ JAHHOTO  YPOBHSL ~ M3YYEHHS] OPUEHTHUPOBAHO  HA
(opMupoBaHue y 00y4aromMxcs MHUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUS
¢unocodckux uaeH, TakKUX KaK: MaTepUaJbHOE €IMHCTBO HEOPIaHUYECKOTO M
OpPraHUYECKOTO MHpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTh MPUPOJAHBIX SIBICHUW MyTEM OSKCIEPUMEHTA U
pelieHus] MPOTUBOPEYMH MEXAYy HOBBIMH (DaKTaMM U TEOPETUUYECKUMH
pEaNOChUIKAaMH, OCO3HAHUE POJIM XUMUHU B PEUICHUH HKOJIOTUYECKUX MpodsieM, a
Takke MpodiieM cOepekeHNsl SHEPreTUUECKUX PECYpPCOB, ChIPbsl, CO3AaHMsI HOBBIX
TEXHOJIOTUN U MaTEpPUAJIOB.

B nmyaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS U COLMAIM3ALUU
oOy4Jaronuxcsi MPUHATBIE MPOrpaMMOM MO XUMHHU MOAXOAbl K OINPEAEIICHUIO
colepKaHUsl MW TOCTPOCHMS MpeaMera NpeaycMaTpuBaloT  (opMupoBaHHUE
YHUBEpPCAJIbHBIX yUEOHBIX JCHCTBHI, HMeomMX 0a30BO€ 3HAUEHUE IS
pa3IMyYHBIX BHUJIOB JEATEIbHOCTH: peIlIeHUus MpoOjeM, IMOUCKa, aHajau3a u
00paboTku nHMOpMaIK, HEOOXOAUMBIX ISl TPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIIENOBATEIbCKON JEATEeIbHOCTH, 3aHUMAIONICH BaXKHOE MECTO B IMO3HAHHUU
XUMHH.

B npakTuke mnpenonaBaHUs XMMHUM KaK Ha YPOBHE OCHOBHOI'O OOUIETO
oOpa3oBaHusl, TAK U HA YPOBHE CPEHETO 00IIero 00pa3oBaHMs, TIPHU OMPECICHUH
COZIEpPKATEIbHOM XapaKTEPUCTHKU LEJIe H3y4eHHs] MpeaMeTa HalpaBiICHUEM
NEPBOCTENEHHOW 3HAYMMOCTHU TPAAUIIMOHHO TMPHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKON HayKH KakK 00JIaCTHM COBPEMEHHOTO E€CTECTBO3HAHUS, MPaKTUYECKON
JESATEIbHOCTH YE€JIOBEKa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJNYECKOW TOYKM 3PEHMsI TAKOW MOAXOA K ONPEACIICHUIO LEJIEN H3Yy4eHUs
MIPEAMETA SIBJSIETCS BIIOJIHE ONIPaBIaHHBIM.



CorylacHO JaHHOU TOYKE 3PEHMs TJIABHBIMU LEISAMU H3Y4YEHUS IpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 xi1.) sBisitoTCs:
. (dbopMHUpOBaHNE CHCTEMBI XMMHYECKUX 3HAHUH KaK BaKHEHIIICH COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOUN KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MMOHATHSA,
(yHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHE fA3bIKa HAyKH, YCBOCHHE U
NOHMMAaHHE CYIIHOCTH JIOCTYIHBIX OOOOIIEHMI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C MCTOPUEHN UX Pa3BUTHS U CTAHOBIICHUS;
. (dopMupoBaHHE U pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAaX MMO3HAHUS
BEIIECTB M XUMHUYECKHUX pPEAKLUH, HEOOXOIMMBIX JUIsI NPUOOPETEHUS YMEHHUU
OPUEHTUPOBAThCA B MHPE BEIIECTB M XWMHUYECKHX SBJICHHI, MMEIOIIMX MECTO B
IIPUPOJE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;
. pa3BUTHE YMEHUH U CHOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM XUMHUYECKOTO 3KCIEPUMEHTA, COONIOACHHEM IMpaBUil O€30MacHOro
oOpallieHusl C BEIIECTBAMU.
Hapsiay ¢ sTuM, copepxaTenbHasi XapaKTEepUCTHKA LENel U 3a1a4 U3y4eHHs
MpeJMETa B IporpaMMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPUTETAMU B CUCTEME CpeAHero obmero oopa3oBanusa. CeronHs B
OpErnojaBaHUM XUMUM B OosblIed CTENEHM OTHAETCS  MPEANOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHMKA 0OII€00pa30BaTeIbHON OpraHU3allid, BIIJCIOIIET0 HE
HAOOpOM 3HaHWW, a (YHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CHoco0aMu u
YMEHUSAMH aKTHBHOI'O NOJIYYEHMS] 3HAHUU M NPUMEHEHUS UX B PEAIIbHOM JKU3HU
JUIS pELIEHUS IPAKTUYECKUX 3a1a4.
B cCBf3M ¢ 3TUM MNpu H3y4yEeHUU MpeaMera «XUMHUS JTOMUHHUPYIOIIEe
3Ha4Y€HHUE MPUOOPETAIOT TAaKKUE LIENU U 33Ja4H, KaK:
ajanranusi o0y4yaronmxcsi K yCJIOBUAM JAMHAMUYHO Pa3BUBAIOLLEIOCS MHpA,
(opMuUpOBaHHE  UHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MHPHUHSITHIO FPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIECTBAMHU U UX
NpPUMEHEHUEM;
dbopMupoBaHUEe y 00YYArOIIMXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIH),
MMEIOIINX YHHMBEPCAJIIBHOE 3HAYEHUE U PaA3IMYHBIX BHIOB JESITEIBHOCTH:
peuieHus: npooOsieM, MOucKa, aHauu3a U 00paboTku MHGpOpMAaIMK, HEOOXOIUMbIX
JUIsE IPUOOPETEHHsI OMbITa JEATEIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B
MO3HAHUHM XUMHH, a TAKKE U OLIEHKH C TO3MIMHA HKOJIOTHYECKO 0e30MacHOCTH
XapaKTepa BIMSHUS BELIECTB U XMMUYECKHUX MPOLECCOB HA OPraHU3M YEJIOBEKA U

MIPUPOJIHYIO CPENY;



pa3BUTHE II03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN 00yUarommxcs: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETATh HOBBIE
3HAHUA 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpEMEHHBIE MH(POPMAIMOHHBIE TEXHOJIOTUM JJISl MOMCKA U aHalu3a y4eOHO U
Hay4YHO-TIOMYJISIPHON HH(OpMALIMM XUMUYECKOTO COJIEP/KaHNUS;

(GopMUpOBaHHE M PA3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTUYECKOIO
MBILLUIEHUS], HA0JII01aTENbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHUU W TPOBEACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIMUTAaHWE y OOydaromuxcsi YyOeXKIEHHOCTM B T'yMaHUCTUYECKOH
HaIpaBJIEHHOCTH XWUMUHU, €€ Ba)XKHOM pOJM B PELICHUHU TJIOOAIBHBIX MpodieM
palOHaIBHOIO MPUPOAOIIOJIB30BAHUS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXPaHEHHUs TPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3J0POBBIO, a TaKXke MPUOOPETEHHUs OIbITa
UCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAHUM [UIsI NPUHATHS TPAMOTHBIX pEUICHUHA B
CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM maHe cpegHero ooOmero oOpa3oBaHUA NPEIMET «XUMUD)
0a30BOro ypoBHSI BXOJUT B COCTaB IpeaMeTHON oOnactu «EcTecTBEeHHO-HAYYHbIE
OPEIMETHI».

OO11ee yncno 4acoB, OTBEIEHHBIX JJI U3yUYCHHS] XUMUU, HA 0230BOM YPOBHE
cpeaHero obmero oopazoBanusi, cocrapiser 68 yacos: B 10 kimacce — 34 ygaca (1
yac B Henenro0), B 11 kimacce — 34 vaca (1 yac B HeZlelo).



COILEPKAHUE OBYUYEHUASA

11 KJTACC

OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMUM

XUMHYECKMI 37eMeHT. AToM. Sapo aroma, HU30TONBL. DJNEKTPOHHAS
0001104Ka. DHEPreTHYecKue ypoBHHU, MOJYPOBHH. ATOMHBIE opOurtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpellelieHHusl JIEKTPOHOB IO OpOUTANIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNEKTPOHHAS KOH(PUTypalusi aTOMOB.

[lepnognueckuil 3akoH U [leproanueckas cucTeMa XUMMUYECKUX DJIIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOANYECKOTO 3aK0oHA U [lepronnueckon cuCTeMbI
xuMudeckux snemMeHtoB /I. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XUMHUYECKHX OJJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX M CIJIOKHBIX BEIIECTB IO TpYyNNaM M IMEpUOJIaM.
3Ha4YeHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKas CBSI3b. BHABI XMMUYECKOW CBS3U
(KoBaJieHTHasi HENOJIApHAs W TOJISIpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMHUYECKOM CBs3M (OOMEHHBII U  JIOHOPHO-
akienTopHslil). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATEIBHOCTb.
Crenenp okuciieHus. MIoHbI: KaTHOHBI U AHUOHBI.

BemectBa  MOJNEKYJIApHOTO UM HEMOJEKYJAPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILECTB OT TUIA KPUCTAJUINYECKON PEIIETKHU.

[ToHsiTHE O AUCHIEpCHBIX cucTeMax. VICTHHHBIE M KOJIIOMIHBIE PAaCTBOPHI.
MaccoBas 1o BeuecTsa B pacTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIUX K Pa3TUYHBIM KJIaCcCaM.

Xumuyeckas — peaknusa. Kiaccudukanus — XMMHYECKMX — peakiuid B
HEOPraHUYECKOW M OPTraHMYECKOW XMMHUM. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILCHUS SHEPTUU NIPU XUMUUYECKUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3MuHbIX (hakTopoB. OOpaTuMbIC
peakunu. XHUMUYECKOe paBHOBecHe. @DaKTOpbl, BIMSAIOIIME HAa COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnumn Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadblie d5eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCJIAsl, HEUTPAJIbHAS, IIECTOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4Y€HHUs BEIIECTB M HX MPEBPALCHUN:
nemoHcTpanus Tadmmn «llepuoamueckas cucrema xumudeckux snemeHtoB [[. U.
MenneneeBa», U3ydeHHE MoOJENed KPUCTAUIMUECKUX PEIIETOK, HAaOIIOJEHUE U



OTHMCaHUE JEMOHCTPAIMOHHBIX U J1aOOPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOpPO/ia B MPUCYTCTBUHU KaTajau3aTopa, ONPEeSICHUE CPEAbl PACTBOPOB BEILIECTB
C TIOMONIBI0 YHHMBEPCAJbHOIO WMHAMKATOPA, PEAKIMU HOHHOIO OOMEHA),
MIPOBE/ICHHE MTPAKTUYECKON paboThl «Bimsiare paznudabix PakTopoB HA CKOPOCTH
XUMHUYECKOU pEaAKIIUN».

Pacuérurle 3amaqn.

PacyéTtel 10 ypaBHEHUSM XUMHYECKMX pPEaKIuid, B TOM 4YHUCIE
TEPMOXUMUYECKUE PACUETHI, Pacuy€Thl C MCIOJH30BAHUEM IOHSTUSI «MaccoBas
JIOJIsI BEIIIECTBAY.

Heopranuuyeckasi XuMust

Hemeramner. Ilonoxenne HemetauioB B Ilepuogmueckont  cucreme
xuMuueckux sneMeHtoB [[. M. MenzaeneeBa u 0COOEHHOCTU CTPOCHHUS aTOMOB.
duznveckrue CBOMCTBA HEMETAIIOB. AJLTIOTpPONHS HEMETaUIOB (HA IIpuUMepe
KHCJIOPOJIa, cephl, pocdopa u yriieposa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbI, a30Ta,
docchopa, yriepoga M KpEeMHUA) M HUX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumMeHeHne BaXXHEHIIIUX HEMETAJIJIOB M UX COCIMHEHMIA.

Meramnel. 1lonoxenne MerammoB B [leprognyeckoil cucreMe XUMHUYECKUX
anemenToB [[. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DJICKTPOHHBIX 000JIOUEK
atoMoB MetayioB. OOmue dusndeckue cBoiicTBa MeTayuioB. CrjlaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN P/ HAMIPSYKEHUI METAJIIOB.

XHWMUYECKHE CBOMCTBA BaXXHEUINMX METAJIOB (HATPUM, KaJIMM, KaJIbIUH,
MarHui, aTFOMUHUN, IIUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHUMN.

OO0mue cnocoObl MonyyeHuss MeTauioB. lIpuMmeHeHne meTamioB B ObITY U
TE€XHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUSI BEIIECTB WM HUX MPEBpallCHUN:
U3YUYEHHUE KOJUICKIUU «MeTaJlyibl M CIUJIaBbl», OOpa3IlOB HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHHUE U OMNHUCAaHUE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHAA ATFOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEeH, KAUeCTBEHHbIC PEAKIIMU HA KATHOHBI METAILJIOB).

PacuéTHrble 3agaun.

Pacuéter maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacy€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CIIU OJHO
U3 BEIIECTB UMEET NMPUMECH.

XUMUA U )KU3Hb

Ponp xuMum B 00eCreUYeHUH SKOJOTHMYECKON, dHEPreTUYECKOW M THUILEBOU
0e30MacHOCTH, pa3BUTUU MeIuUUHBL. [loHSATHE O HAay4YHBIX METOAax IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUI.

[IpenacraBnennst 00 OOmUX HAYYHBIX MNPUHIUIAX MPOMBIIIJICHHOTO



[IOJIyYECHMS BKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEPUATOB. BAXKHEWUIIHNE CTPOUTEIBHBIE
MaTepuayibl, KOHCTPYKLIIMOHHBIE MaTEpHalIbl, KpAacKH, CTEKJIO, KEpaMHMKa,
MaTepuasbl Ul JJEKTPOHMKH, HAHOMAaTEpHalbl, OPraHUYECKHE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMus M 300pOBBE YEIOBEKA: IPAaBUJIa MCIHOJIB30BAHMUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacHOTO MCIOJIB30BaHUS MPENapaToB OBITOBOM XWMHUU
B IIOBCEHEBHOM JKU3HU.

MexnpenMeTHbI€ CBSI3H.

Peanuszamuss  MeXIpeIMETHBIX CBSI3eéd IpU  U3y4eHMH oOumeil u
HEOpPraHM4eCcKOM XUMHUH B 11 kilacce OCyHIECTBISIETCS Yepe3 UCIOIb30BAHNUE KaK
OOLIMX €CTECTBEHHO-HAyYHbIX TOHATUM, TakK M MOHITUM, SIBISIOIIMXCS
CUCTEMHBIMHU I OTACIIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIUKJIA.

OO1ue ecrecTBEHHO-HAayuYHbIE MOHSTHS: HAay4dHbIM (hakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Kiaccuukalnus, MNEPUOJUYHOCTb, HaONIIOIEHNUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHUE, sABICHUE. PU3NKA: MATEPHs], DHEPT U,
Macca, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOI, PAJUOAKTHUBHOCTD,
MOJIEKYJIa, DJHEPreTUYECKUIl ypOBEHb, BEILIECTBO, Tel0, OOBEM, arperatHoe
COCTOSHME BEIIECTBA, (PU3MUECKHE BEIMYMHBI WU EIUHUIBl HUX H3MEpPEHUs,
CKOpOCTb.

buonorus:  kneTka, OpraHmsM, S3KocucTteMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE UCKOMAaeMble, TOILIUBO,
pecypehl.

TexHonorus: XuMHU4YeCKass MPOMBIIUICHHOCTb, METAJLUTYPTHUsl, MPOU3BOJICTBO
CTPOMTENBHBIX MAaTEPUATOB, CEIBCKOXO3SIMCTBEHHOE NPOU3BOACTBO, IMHILEBAs
MPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHUYECKUX IIPEnaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAIIOB,
AJIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHUH.

IIJTAHAPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyJaroIMMUCs TPOrpaMM CPEAHETo o00mero oo0pa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM U TpeAMeTHbIM). HayuHo-merogudeckoil OCHOBOW  JJis
pa3pabOTKH IJIAHUPYEMBIX PE3YJIBTATOB OCBOCHHS MPOTrpaMM CpPEIHEro OOIIEro
00pa3oBaHUsI SIBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/I.

B CcOOTBETCTBUM € CHUCTEMHO-JEATEIIBHOCTHBIM TOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1ero o0pa3oBaHusl BbIJIEIEHBI CIAEAYIONINE COCTABISIONINE:



OCO3HaHUE OOYYAIOLIMMUCS POCCUICKON TIpakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPENIEIICHUIO;

HaJIM4Me MOTUBALUU K 00YUEHUIO;

LIEJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHMX YyOEXKJAECHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMHM, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMSI SKOJOTHUYECKON KYJIBTYpPbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTD KU3HECHHBIC IIJIAHBI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHMS NpeaMeTa «XHUMHs» TOCTUTAIOTCS B
€AUHCTBE YYEOHOW W BOCHHUTATEIIbHOM JESITEIbHOCTH B COOTBETCTBHUHU C
I'YMaHHCTHYECKUMHU, COLMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U WJealaMHd POCCUICKOro Ipa’KAaHCKOro OOIIEeCTBa, MPHUHITHIMU B OOIIECTBE
HOpMaMd U [paBUJaMU  [OBEACHUS,  CIOCOOCTBYIOIIMMH  IpoLeccam
CaMONO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yyaromuxcs.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IMpeaMeTa «XUMHUS»  OTpPaKaroT
c()OPMHUPOBAHHOCTh ONBITA [IO3HABATEIBHOW M MPAKTHYECKOW JI€ATEIbHOCTH
oOyuaromuxcs 1Mo peanu3aly NPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM UYHUCIE B
YacTH:

1) rpa;ka1aHCcKOro BOCIIATAHUSI:

OCO3HaHUs 00YYaroIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)XXEHUS K 3aKOHY U IIPABOIIOPSAKY;

NPEACTABICHUS. O COLMAIBHBIX HOPMAaxX M NpaBWIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JIE€ATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEHICHUH YYSOHBIX M MO3HABATCIBHBIX 3a7a4, BBIMOJHCHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apTYMEHTBI IPYTUX MPU aHAIU3E Pa3IMYHbIX BUOB yUeOHOU NEATEIbHOCTH;

2) MATPUOTHYECKOI0 BOCTIMTAHUA '

LIEHHOCTHOI'O OTHOIICHUS K MCTOPUYECKOMY H HAYYHOMY HACJICIUIO
OT€YECTBECHHON XMMUH;

YBOKEHHUSI K TIPOIECCY TBOpUYECTBA B OOJIACTH TEOPUU U NPAKTUUECKOTO
IIPUMEHEHNUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTMIKEHUS HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX ~ HAOMIOAECHUM, KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeCca M II03HABATEIbHBIX MOTHMBOB B MOJYYEHUM M IMOCIEAYIOIIEM
aHajgu3e MHQPOpPMAIUU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTE€YECTBEHHOM
XUMUM;

3) TyXOBHO-HPABCTBEHHOT0 BOCTINTAHMS



HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJCHHE M IMOCTYINKHU CBOMX TOBApHILEH C
MO3UIMI HPAaBCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE TIOCIEICTBUN ATHX
MOCTYIKOB;

4) popmMupoBaHHs KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEH 3J0poBOro M 0Oe3zomacHOro oOpasza IKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOIo/ieHns TpaBui Oe30macHOro oOpallleHus C BellecTBaMu B OBITY,
IIOBCEITHEBHOM JKHU3HU U B TPYAOBOH 1€ATEIbHOCTH;

MOHUMAHUSl I[IEHHOCTU TPaBUJ HWHIUBUIYAIBHOTO M  KOJUIEKTHBHOTO
0€30I1acCHOT0 MOBEACHUSI B CUTYaLlUsAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JIOACH;

OCO3HAHUS TIOCTEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIUECK (YMOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHUSI:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIHCKOM
NESTEIbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPYECKOM MW APYruxX BHUAAX
JeSTeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCcTHE B pEHICHHH NPAKTHYECKUX 3a]ad
COIIMAJILHOM HAIMPABIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUeHUIO Tpodeccuil pa3iuyHoro pojaa, B TOM
YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW 110 XUMUU;

YBaXEHUS K TPYAY, JIOJIAM TPyda U pe3ysbTaTaM TPYJOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHOU TPACKTOPUU
oOpaszoBaHus, Oynymied npodeccun U peanusanv COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBRa;

6) 3K0JIOrHYecKOro BOCIUTAHUS

DKOJIOTHYECKHU IIEIECO00PA3HOTO0 OTHOIICHUS K TMPHUPOJE, KAaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HAa 3€MIIE;

MOHMMAaHUS TJI00AJIbHOTO XapakTepa HKOJOTHMUECKUX MPOoOJieM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MMPUPOTHON U COLMATIbLHON CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH UCIIOJIb30BAHUS JOCTHKEHUNW XUMHUM IS
pelIeHUs] BOIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEd OKPYXKAIOLIEH
OPUPOAHON cpelie, YMEHUSI MPOTHO3MPOBATH HEOJIArONMPHUSTHBIE IKOJIOTHYECKUE
NOCJIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUHN U NPEIOTBPAIIATh UX;

HaJM4usl Pa3BUTOTO IKOJOTUUECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeATEeNIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS



PYKOBOJCTBOBAaTbCS UMHU B I103HABaTEIbHOM, KOMMYHUKATUBHOW M COLMAIIBHOM
IOPAKTHKE, CIOCOOHOCTM M yMEHMSI aKTHBHO HPOTHBOCTOSTH HJCOJOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOLIIECTBEHHOM NMPAKTUKH;

NOHMMaHUA Cleuu(UKN XUMHUM KaK HayKd, OCO3HaHHsA €€ poilu B
(OpMUPOBAHMN PALMOHAIBLHOTO HAYYHOTO MBIIUIEHHS, CO3/1aHUU LIEJIOCTHOTO
IPEICTaBICHUS 00 OKPYXaloIIeM MUpPE KaK O €IUHCTBE MPHUPOJBI U YEJIOBEKA, B
MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEUICHUH MpoOJieM COXpaHeHUs
IIPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHMHUHU JJIS COBPEMEHHOMU
OUBUJIM3AIMA: B €€ TyYMaHHCTUYECKOW HANPAaBICHHOCTH W Ba)XHOW pOJNHM B
CO3/1aHMU HOBOM 0a3bl MaTEpUaIbHOW KYJIbTYpbI, PEIICHUU TTI00aIbHBIX MPOOJIeM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOW, YHEPTETHUECKOM, MUILEBON U
AKOJIOTMYECKON O€30MacCHOCTH, B Pa3BUTUU MEIMIMHBI, OOECIECYEHHH YCIOBUU
YCHEIIHOTO TpyAa U OKOJOTMYECKH KOMMPOPTHOM IKHM3HU KaXKIOrO 4YiEHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAaHMUS CYLIHOCTH METOJOB
MMO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BaTh

MoJTydyaeMble 3HAHMS JUIsl aHAIN3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MHUpa M
OPOUCXOASIINX B HEM U3MEHEHUHN, YMEHUS JieJaTh 000CHOBAaHHbBIE 3aK/IIOUYEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LEJIbI0 TOJTYYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XMMHMUYECKHWE 3HAHMS IS
pelieHus mpobieM B peaibHBIX KU3HEHHBIX CUTYAIUsX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUI0 U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMYHbIX cepax npodeccuoHanbHOU
JeSITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIle pPe3yJIbTaThl OCBOCHHsI YYEOHOTO mpeameTa «XUMHsS) Ha
YpOBHE CpeJHero ob1iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBIC TUISt dbopmupoBaHUsI MHPOBO33pPEHUS oOyyJaronmxcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHbBIE) OOIeHAYyYHbIE TOHSTHS, OTPaKAIONTNe
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpAa W CHEeNU(PUKy METOJ0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO, YHEPTUs, SIBJICHUE,
npolece, CUCTeMa, Hay4YHbIM (akT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIeI0BAaHUE, HAOMIOICHNE, H3MEPEHUE, SKCTIEPUMEHT U JPyTHE);



yYHUBEpCalbHble yueOHbIe ACHCTBUS (IO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
peryJISTUBHBIC), obecrieynBaroIme dhopMupoBaHUe (hYHKITMOHATBHOM
IPaMOTHOCTH M COITMATTLHOM KOMIIETCHITUN 00yYarOIINXCS;

CIIOCOOHOCTD oOy4Jaronmxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHUYECKAE 3HAHWUS W YHUBEpPCAIbHBIC y4eOHBIE
JEUCTBUSA B TO3HABATEIBHON U COLMAJIBHOM MPAKTHUKE.

MeranpenMeTHbIe PE3yJAbTAaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBbHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU W  PETYJSITUBHBIMU
JIEHCTBUSIMHA.

OBaajnenne YHHUBEPCATbLHBIMU yueOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a30BbIe JOrHYeCKHE TeHCTBHUA:

CaMOCTOATENbHO  (OPMYJIMPOBAaTh W aKTyalIM3upoBaTh  MpodIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas MmapameTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTH C ITOCTABICHHBIMU LIEJISIMU;

MCIIOJIB30BaTh P OCBOECHUH 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIECHUS —
BBIJICTISATh XapaKTepHbIC MPU3HAKKA TOHSATUN M yCTAaHABJIMBATh UX B3aUMOCBS3b,

MCIIOJIb30BaTh COOTBETCTBYIOILIUE MOHATHS JJIsl OOBSACHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUI;

BBIOMpaTh OCHOBAaHUS W KPUTEpUU i1 KIAacCU(UKAIIMKA BEIIECTB U
XAMHUYECKUX PEaKIUM;

yCTaHaBIMBAaTh TNPUYMHHO-CICJCTBEHHBIE CBSI3U MEXKIY H3y4aeMbIMU
SBIICHUSIMU;

CTPOUTH JIOTHUECKHUE pacCyXKIeHUs (MHAYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PaccMaTpUBAEMBIX
SBIICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKTFOUCHHUS;

OPUMEHATH B MPOIIECCE MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOJCIIbHBIC MPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJ€MEHTa, XuMuyeckas ¢Gopmysa, YpaBHEHHE XUMUYECKOH
peaKiuu — MpU pEHICHHH Yy4eOHBIX IMO3HABATEIbHBIX W TPAKTUUYECKUX 3anad,
NPUMEHATh Ha3BaHHBIC MOJICNIbHBIC MPEACTABICHUS JIJIsl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIHil.

2) 6a30BbIe HCCJIE0BATEIbCKHE TeHCTBHSA:

BJIa/IeTh OCHOBAaMH METOJOB HAYYHOTO TO3HAHUS BEHIECTB W XHUMHUYECKUX
pEeaKLHnii;

dbopMynIupoBaTh LT U 337a4d UCCIIEIOBaHMs, UCTIONIb30BAaTh MIOCTABICHHbIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KayeCTBE WHCTPYMEHTa
MO3HaHMUSI U OCHOBBI JUIsI (POPMHUPOBAHUS TMIIOTE3BI IO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMbIX CYXIACHUN;

BJA/J€Th HAaBbIKAMHM CaMOCTOSTEIBHOIO IUIAHUPOBAHMSI U TMPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHMs HaONI0aTh 32 XOJ0M



npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HopMyIupoBaTh
0000111eHHs 1 BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICOBAHUS,
COCTaBJISITH 0OOCHOBAHHBIN OTYET O IPOJICITAHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIIEIOBAaTEIbCKOM H  MPOEKTHON
JESITeIbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
NOMCKY METOJOB PEUICHUA NPAKTHUYECKUX 3a7ady, HPUMEHECHHIO PpPa3IUYHBIX
METOIOB MO3HAHUS.

3) pa6ora ¢c uHpopMaIHeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHUKAX uWHGOpManuu (HAy4HO-
nomyJsipHasi JIMTepaTypa XHWMHUYECKOTO COJEpXKaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcol MHTEpHETa), aHAIM3UPOBaTh MHPOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
MIPE/ICTABICHHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTHUBOPEYNBOCTH;

GbopMyIMpOBaTh 3alpPOChl U MPUMEHSATh Pa3IUYHbIE METOJbI MPU MOUCKE U
orOope wuH(pOpManuK, HEOOXOIUMOW i BBIIOJHEHUS YYEOHBIX 3aaa4
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIONB30BAHUSA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN W PA3TMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpPATh  ONTUMANBHYIO  (OopMy  TIpencTaBIICHUS
uHpopMaIuu (CXeMbl, rpapuKu, AUarpaMMbl, TAOIHUIIbI, PUCYHKH U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBA MpU padoTe C
XUMUYECKON uH(}OpManuen: MNPUMEHATh MEXNpeaMeTHble ((u3nueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (HOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M TPEoOpa3oBbIBATH 3HAKOBO-CHMBOJUYECKHE CPECTBA
HaTJISTHOCTH.

OBiaseHue yHUBEPCATbHBIMU KOMMYHUKATUBHBIMH J€CTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TeMbl B X0JI€ JUaiora u/miu
IUCKYCCUH,  BBICKAa3bIBaTh  HJAEH, (DOpPMyIHpOBaTH CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITTOJTHEHUS TIPEITIOKCHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTAlMCl PE3yJIbTaTOB ITO3HABATEIILHOW JCSATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU TIPH BBIMIOJTHEHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPaKTUYECKOW PaOOTHI MO MCCIEAOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaan3allui yueOHOTro MPOeKTa U (POPMYTUPOBATH BHIBOJIBI
[0 pe3yJbTaraM IMPOBEAEHHBIX HCCICIOBAHUN ITYTEM COIJIACOBAaHUS IO3UIMKA B
X0/J1e 00CYXKJICHUSI © 0OMEHa MHEHUSIMU.

OBjaieHHe YHUBEPCATbHBIMHU PEryJIsITUBHBIMH JI€CTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIATH CBOKO MO3HABATEIBHYIO
NeSTEeNbHOCTh, Ompenensis €€ Leld W 3aJayd, KOHTPOJUPOBATh M MO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATHh MpeJlaraéMblii  aaropuT™M JIEUCTBHIM IpuU
BBITIOJIHGHUHA Y4YEOHBIX M WCCIENOBATENbCKUX 3a/ad, BBIOMpATh HamOoJee
¢ (PeKTUBHBIN CMOCOO0 WX pEImIeHHS C YYETOM TOMYyYEeHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEAKILIUSIX;



OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JACATCIBHOCTH Ha OCHOBEC CaMOaHaJIn3a
H CaMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OOm@as v HeopraHudeckas
XUMUS OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUYECKOM  COCTaBJISIONICH
€CTeCTBEHHO-HAyYHOM KApTUHBI MHpA, POJM XUMUU B TIO3HAHWM SIBJICHUU
npuponbl, B (OPMUPOBAHMM MBIIUICHUS W  KYyJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM ISl peIICHUS MPAKTUYECKUX 3a7a4
M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U MPHUPOHON
cpene;

BJIAJICHUEC  CHUCTEMOM  XUMMYECKMX  3HAHMH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATalONINe MOHATHS (XMMHUYECKHUH 3JIEMEHT, aTOM, H30Tom, S-, p-, d-
AJEKTPOHHBIE OpOUTaIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAS, METAJUTMYECKasl, BOJOPOIHAS ), KpUCTAJUTMYECKasl PEIIETKA,
TAMBl ~ XUMHYECKMX  PEAKIUid, PacTBOp, DJIEKTPOIUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJIUTUYECKAST JTUCCOLMAIMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XMMHYECKOE PAaBHOBECHE); TECOPUM U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON nucconuanuu, nepuoauyeckud 3akoH [[. M. Menpaeneena,
3aKOH COXPaHEHMS] MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAICHUS SHEPTUU
pd XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHMS, JIeKallMe B OCHOBE MOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PAKTOJOTHUECKHE CBEACHUS O CBOWMCTBAX,
coCTaBe, MOJTY4YeHUH U O€3011aCHOM HCIIOJb30BaHUN BAXKHEHUIIIMX HEOPTaHUYCCKHUX
BCILIECTB B OBITY M IPAKTUYECKOM JICSITCIILHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISIBISATh XapaKTepHbIE MPU3HAKUA TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY JIJIs
coctaBieHuss (HOopMysnT BEMIECTB W  YPAaBHCHMM XHUMHYECKUX  PEaKIIUi,
cucrematnieckyro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPTraHMYECKUX BeEIIeCTB (yrapHbld ras, YIJIEKHCIBIA ra3, amMMUakK, TaméHas
U3BECTb, HETaAIIEHAs U3BECTh, MUTHEBAS COJIa, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPEEISATh BAJIGHTHOCTh W CTENIEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS) B COCAUHEHUSX, THUI
KPUCTANIMYECKONW PEMIETKH KOHKPETHOTO BEIEeCTBAa (aTOMHAsi, MOJIEKYJspHasi,
MOHHAsl, METAJJTIMYECKasi), XapakTep Cpellbl B BOJHBIX PAaCTBOPAX HEOPraHUYECKUX



COCJIMHCHMH;

chOpMHPOBAHHOCTh YMEHUM YCTaHAaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEIIECTB MO HX COCTAaBy K ONpEeNeIEHHOMY Kiaccy/rpymre
COEIMHEHUI (MPOCThIE BEUIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbl, OCHOBaHUS,
KHUCJIOTBI, aM(POTEepHBIC TUAPOKCHIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI IMEPUOAMIECKOTO 3aKoHa /I.
N. MenpaeneeBa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, 0OBSICHUTEIIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUU;

cOPMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh dBJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX odneMeHToB 1-4 mnepuoaoB Ilepuoamueckoil cucTeMbl
XxuMHuueckux sneMeHToB J[. M. MenzeneeBa, UCHOb3ysS MOHATHA «s-, P-, d-
AJIEKTPOHHBIE opOuTtanmy, «IHEPTEeTUYECKHUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUU
no nepuoaam u rpymnmnam [lepuoguyeckoid cucTeMbl XUMHYECKUX eMeHToB 1. 1.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBONCTBA HEOPraHMYECKHUX  BEIIECTB  Pa3UYHBIX  KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEKIYy HEOPraHUYECKUMU
BEILIECTBAMU C TIOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUPUIUPOBATH XMUMHUYECKHE PEAKIMH TIO0
pPa3IMUHBIM TpPU3HAKaM (YUCIY M COCTaBy pPEArupyrolUX BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHUIO CTENEHEH OKUCICHMS DJIEMEHTOB, 0OpaTUMOCTHU
peaKkuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTaBIATH ypPaBHEHUS PEAKIUN pPa3THMUHBIX
THUTIOB, TOJHBIC U COKpAIIEHHBIE YPaBHEHUS PEaKIMil HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIIMH UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUM MPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE
KaQYECTBEHHBIA COCTaB PA3JMYHBIX HEOPraHWMYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIICCTB;

chOpPMUPOBAHHOCTh ~YMEHUW  PpACKpBIBaTh CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOrO OajaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIy OT Pa3IMYHbBIX (haKTOPOB; XapaKTEP CMEIICHHUS XMMHUYSCKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aercTBus (mpunuun Jle [laTense);

c(hOpPMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh XUMHUUYECKHUE ITPOIIECCHI,
JIe)KAIIME B OCHOBE IMPOMBIIIJIEHHOTO TMOJYYEHHSI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMX HAyYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOIEMaX XUMHUIECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS C KCIOJIb30BAaHUEM
MOHSATHS «MaccoBas JIOJIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B



Py XMMHYECKUX PEaKIUsAX, MAacChl BEIIECTBA MM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOLIUX B PEAKIMU
BEIIECTB, TEIUIOBOrO 3(pQeKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, IPEBPAILCHUS U COXPAHCHUS SHEPTHH;

c(hOpPMHPOBAHHOCTh YMEHHM COOIOAATH MPABHUJIA TOJIb30BAHUS XUMHYECKOU
NoCyJI0M M J1abopaTOpHBIM O00OPY/IOBaHHWEM, a TakKKe MpaBuiia OOpalieHus: ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBITIOJNHITH XHUMHUYECCKUN
AKCIIEPUMEHT (Pa3jlo’KeHHE MEPOKCHIa BOJIOPOJA B MPUCYTCTBUU KaTalM3aTopa,
ONPENECIICHUE Cpenbl pPacTBOPOB BEIIECTB € IIOMOIIBK)  YHUBEPCAIBHOIO
WHIMKATOpPA, BIMSHUE PA3TUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW PEaKIuHu,
peakiMy MOHHOTO OOMEHa, KaueCTBEHHBbIC peakinu Ha cyibdar-, KapOoHaT- U
XJIOpHUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE YKCIEPUMEHTAIbHBIX 3aJ1a4 I10
TeMam «Metauib»y u «HemeTtamibl») B COOTBETCTBUM C MpaBUIaMU TEXHUKH
0e30macHOCTH MpU OOpaIICHUH C BEIIECTBAMHU M JJA0OPATOPHBIM 000PYOBAaHUEM,
NPEICTaBIATh PE3YJIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuid U (POpMyIupoBaTh BBIBOJBI Ha OCHOBE
3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTHYECKU aHAJU3UPOBATh XHUMHYECKYIO
uH(bOpMAINIO, TOJYYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpEeACTBA MaCCOBOM
KOMMYHUKalK, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ yYMEHUW  COOJIOJaTh  TNpaBWa  DKOJOTHYECKU
L[EJIECOO0PAa3HOr0 TMOBEACHHUS B OBITY W TPYAOBOM JIE€ATETBHOCTH B IEJISIX
COXPAHEHUsI CBOEr0 3J0POBbS M OKPYXAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JECHCTBUS HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [I/JIK, mosicHaTe Ha npumepax cHnocoObl YMEHBLIEHUS U
MPEeA0TBPALIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKa;

Ui O0y4aroluXcs C OTPaHMYEHHBIMU BO3MOXHOCTSMU 370POBbS: YMEHHE
NPUMEHSATh 3HAaHUA 00 OCHOBHBIX JOCTYNHBIX METOJaxX IIO3HAaHUS BELIECTB U
XUMHUYECKUX SIBICHUM;

JUIS CJENbIX MW CHa0OBUASIMIMX OOYYaroIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiins nis 3amucu XUMUYECKUX

dbopmyi.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Epemun B.B.,Ky3pmenko H.E., Tepenun B.1.,[Ipo3nos A.A,JIynun B.B.
Xumus. 10 knacc( 6a30BbIit ypoBeHs)-M. :Jpoda,2021

Xumus. 11 kiacc (6a3oBbiif ypoeHb)-M.: JIpoda,2019

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
O.C.TI'abpuensn, I'.I".JIsicoBa «Xumus Metoanueckoe nmocooue — 6a30BbIi
ypoBeHb» - M.: [Ipoda 2006 ro.

O.C.TI'abpuensx, N.I".OctpoymoB, «O011as XuMus B TeCTax, 3ajiavax,
ynpaxknenusx. 11 kimace» — M.: [Ipoda, 2003 roz.

O.C.I'abpuensH, [1.H.bepeskun, A.A.Ymakopa «Xumus 11 knacc:
KoHTposibHbIE 1 TpOBEpOUHbIE PaOOTHI K yueOHUKY». — M.: [Ipoda, 2004 r.
O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 kacc:
Hacronbhas kaura ms yautens». Yacts 1 — M.: Ipoda, 2003 rog.
O.C.I'abpuensn, I'.I' JIsicoBa, A.I'.BBenenckas «Xumust 11 kmacc:
Hacronbhas kaura mist yaurtens». Yacts 2 — M.: [Ipoda, 2003 rox.
O.C.I'abpuensu, [1.B.Pemeros, .I'.OctpoymoBa «3agauu Mo XUMHUH U
crocoOblI ux pemeHus - M.: «/Ipoday, 2004rom.

B.I'. lenncoa «Xumus 11 kinacc moypodHble TIaHbI 110 Y4eOHUKY
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M.A Ps6oBa, ¥Y.}O.Hesckas, P.B.JIuako «Tectel mo xumum 11 xmacey, - M.
Dxk3ameH, 2006r.
9. O.C.I'abpuensn, U.I".octpoyMoB « XMMUYECKHI IKCIIEPUMEHT B 11Koje 11
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Xumust Xumudeckas Hayka u oOpazoBanue B Poccun
http://www.chem.msu.su/rus

Xumus u XKuzub — XXI ek http://www.hij.ru

["azeta «Xumusi» u calT 11 yuurtens «5 uay Ha ypoK XUMHUN»
http://him.1september.ru

ChemNet: mopran ¢pyHAaMEHTAIBHOTO XUMUYECKOTO 00pa30BaHUs
http://www.chemnet.ru

AJIXUMUK: caiit JI.}O. Anmux6eposoit http://www.alhimik.ru

OcHOBBI XUMHU: 00pa30BATEIBHBIN CAlT IS MKOJFHUKOB U CTY/ICHTOB
http://www.hemi.nsu.ru

Xumust B OTKpbITOM KoJuiemke http://www.chemistry.ru

WebElements: oHnaiiH-ClipaBOYHUK XUMHUYECKUX 3JIEMEHTOB

http://webelements.narod.ru
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Bupryansnas xumudeckas mkona http://maratakm.narod.ru
3aHuMmaTenbHas XuMHus: Bee 0 MeTauiax http://all-met.narod.ru
Mup xumun http://chem.km.ru
Komnekmust «k EcTecTBEeHHOHAYYHBIC SKCIIEPUMEHTBIY : XUMHUS
http://experiment.edu.ru
XuMust JUTs BCeX: WILTIOCTPUPOBAHHBIC MaTEPUaIbl 110 00IIeH, OpraHnYeCKOn
¥ Heopranuveckoi xumuu http://school-sector.relarn.ru/nsm/

DrekTpoHHas OubmoTeka mo xumuu U rexaukehttp://him.1september.ru
Bank memarormueckoro ompITa. Meroandeckue pa3padoTKH YPOKOB XUMHUH
copocoBckux yuutenei. http://www-windows-

1251 .edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

Xumust: Kosmekius MaTepraioB A1 YYUTEIS XUMHUH: TEMAaTHYECKHE TIIaHbI,
MPOBEPOUYHBIC paOOTHI, MEIHA-YPOKH, MATEPHUAIIbl OJTMMITHAI.

http://sysmanova.narod.ru
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