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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no XMMuHM Ha ypOBHE CpeHEr0 001Iero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe ®PeznepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanum», TpeOOBaHHUN K pe3yabTaTaM 0CBOeHHS (heaepaibHOM 00pa3oBaTeIbHON
nporpaMmsl cpeaHero oouiero oopazosanus (POII COO), npencrasineHHbix B GenepaibHOM
rocyfaapctBeHHOM oOpazoBarensHoM ctangapre COO, ¢ yauérom Konmenimu npemnojaBanust
y4eOHOTO npenMeTa « XUMusD» B 00pa3oBaTeNbHBIX opranm3anusix Poccuiickoit dexepanuu,
peann3yoImx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX TIOJI0KECHUN
«Crpateruu pa3zsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MTOJIXOI0B K pa3pabOTKe MPOrpaMMbI TI0 XUMHH, K OTIPEIEIIEHUI0 00IIei
CTpaTeruy 0Oy4eHUsI, BOCTIUTAHUS U PA3BUTHS OOYJAIOUINXCS CPEICTBAMH y4eOHOTO
npenmMera «Xumus» 11 10—-11 xitaccoB Ha 0a30BOM YpOBHE COCTaBHIIM KOHIIENITYaJIbHbIE
nosioxenuss PI'OC COO o B3anM0o00YCIOBICHHOCTH 11€JIEH, COJIEPKaHMSI, PE3YIHTaTOB
o0Oy4yeHns 1 TpeOOBaHHI K YPOBHIO MTOATOTOBKH BHIITYCKHHKOB.

B cooTBeTCcTBHYM C TAaHHBIMH MOJIOKEHUSMH TPOTPaMMa 1o XUMUH (0a30BbIi YPOBEHB)
Ha YPOBHE CpPEJHETO 0011ero 00pa3oBaHus:

yCTaHABIWBAET 00s3aTeNIbHOE (MHBAPUAHTHOE) MPEAMETHOE COJIEp)KaHHE, OTIPEICTIsET
KOJIMYECTBEHHBIE M KAYECTBEHHBIC €r0 XapaKTEPUCTHKH Ha KaXKJIOM dTare N3y4eHHUs
peaMeTa, peaycMaTpUBaeT MPUHIUITBI CTPYKTYPHPOBAHUS COJICPIKAHUS M PACIIPEICIICHIS
€ro IO KJIACCaM, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

TaéT MPUMEPHOE pacIpe/iesieHie y4eOHBIX YaCOB M0 TEMAaTHYECKUM Pa3JiesiaMm,
PEKOMEHYEeT IPUMEPHYIO ITOCJIE0BATEIBHOCTD U3yUEHUs OTJENIBHBIX TEM Kypca ¢ y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH y4eOHOTO Mpolecca, BO3PACTHBIX
ocobenHoctel oOyuarommuxcst 10—11 kmaccos;

JA€T METOAMUYECKYIO0 MHTEPIPETALMIO 1eNIel U3y4YeHUs IPeMEeTa Ha ypOBHE
COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHETO OOLIEr0 00pa30BaHus, COAEPKATEIbHON
XapaKTEePUCTUKH IUTAHUPYEMBIX PE3Yy/IbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTeNbHON
IIPOrpaMMBbl CpEIHEro 001ero 0opa3oBaHus (JIMUHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX),
OCHOBHBIX BUJIOB y4€OHO-I103HABATEIbHOM IEATEILHOCTH 00YyUaroIIEerocs o 0CBOCHHIO
cojepxanus npeaMera. [1o BceM Ha3BaHHBIM MO3UIMSIM B IpOrpaMMe 10 XUMUM cOOIr0IeHa
IIPEEMCTBEHHOCTH ¢ (esiepanbHOi paboyell mporpaMMoi OCHOBHOTO 0011ero oopa3oBaHus
1o xuMuu (Juia 8—9 kiaccoB 00Opa30BaTeIbHBIX OpraHu3aluii, 6a30BbIil yPOBEHB).

Xummnueckoe 00pa3oBaHue, OJIy4aeMO€e BBIITYCKHUKaMH 00111e00pa3oBaTeIbHON
OpraHu3aluy, SBJISETCS HEOThEMIIEMOM YacThI0 UX 00pa30BaHHOCTH. OHO CITYXKHT
3aBepILAIOLINM ITANOM peau3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX
LIEHHOCTE!, MPUCYIIUX LEIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHus. DTH LEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB MPHUPOJIbl, GOPMHUPOBAHUS MUPOBO33PEHHS U OOILEH KYIbTYphI
YeJI0BeKa, a TAKXKe SKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
IPUPOJHOM cpese. Peanmn3zyeTcst xumuyeckoe oOpa3oBaHue 00y4yaromuXcs Ha YpOBHE
cpeaHero o0riero o0pa3oBaHus CPeCTBAMU y4eOHOTO MpeaMeTa «XUMUs», CoJepKaHnue 1
MIOCTPOEHHE KOTOPOTO OMpPEENICHBI B IPOrpaMMe [0 XMMUHU € YUETOM celM(uKy HayKu
XMMUH, €€ 3HaYeHUs B MO3HAHUM IPUPObI U B MaTepHUaIbHOM KU3HU OOIIECTBa, a TAKXKe C
y4€TOM O0IIKX Lesel U MPUHLUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeanero oormiero oopazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu
(bopMUpPOBaHUHU COJIEPKAHUS TpeaAMeTa « XUMHS» YUTEHbI CIEAYIOINE MOJI0XKEHUS O
cnienr(puKe U 3HAaUCHUHU HAYKU XUMUH.

XUMUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0COOYI0 pOJIb B COBPEMEHHOM
LUBUWIN3ALIUY, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbl. OHa BHOCUT CBOM BKIJIAJ B



(bopMupoBaHUE PaIMOHAIBHOTO HAYYHOTO MBIIIICHHS, B CO3aHUE IIETTOCTHOTO
MpeaCcTaBIeHUs 00 OKpYXKArOIeM MUpe KaK O €IMHCTBE MPHUPOJIBI U YEIIOBEKa, KOTOPOE
(opmMupyeTcsi B XUMHH HAa OCHOBE IOHUMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO
MHpa, 0CO3HAHMSI B3aUMOCBSI3U MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU
001acTIMU IPUMEHEHHS.

TecHo B3auMOJEUCTBYS C IPYTMMH €CTECTBEHHBIMUM HayKaMH, XUMUS CTalla
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U
KU3HU KaXJ0ro wieHa obmectBa. CoBpeMEHHAsi XMMHUSI KaK HayKa co3uaTebHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HaIlpaBjeHa Ha pEeIIeHHE TTI00AbHBIX MTPOOJIEM YCTOHYNBOTO
Pa3BHUTHS YEJIOBEYECTBA — CHIPEBOM, SJHEPIreTUUECKOM, TUIIEBOM, IKOJIOTHUYECKOMN
0€30MacHOCTH U OXPaHbl 3/I0POBbSI.

B cootBercTBUM ¢ OOIIMMHU LETSIMU U IPUHLIMIIAMU CpeTHEro o011ero oopa3oBaHus
conepkanue npeamera «Xumus» (10—11 knaccpl, 6a30BbIi ypOBEHb U3YUEHUS)
OPUEHTUPOBAHO NMPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY O0y4aromuxcs,
HE0OXO0IMMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIIHOTO
BKJIFOUEHUS B )KU3Hb COLIMYMa, IPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTIX, HE
CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMUEH.

CocTaBisomuMHy peaMeTa « XuMus» SBISIOTCS 0a30Bble Kypehl — «Opranudeckas
xuMus» U «O0I1as 1 HeopraHuyeckass XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMa 3HAHUI [0 HEOPraHM4eCKOH XUMUH (C
BKJIFOUEHUEM 3HAaHUH U3 001Iel XUMHH) U Opranndeckoil xumuu. PopMupoBaHue JaHHON
CUCTEMBbI 3HaHUH MPU U3YYEHUU IIpeaMeTa 00eceyuBaeT BO3MOKHOCTh PACCMOTPEHHUS
BCET0 MHOTO00Opa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUA XUMUHU.

CrpykTypa conepxanusi KypcoB — «Opranndeckas xumus» 1 «O01as u
HeopraHuyeckas XUMus» chopMHUpOBaHa B IPOrpaMMe MO0 XMMHUH Ha OCHOBE CHCTEMHOTO
MOIX0/1a K U3YYCHHIO Y4eOHOTO MaTepuaia u 00ycI0oBICHa HICTOPUIECKA 000CHOBAHHBIM
pa3BUTHEM 3HAHUI HA OMPENIECTEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHM4ecKou
XMMUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUS
OPraHWYECKHUX COECIMHEHMH, a TAK)KE HA YPOBHE CTEPEOXUMHYECKUX U AIEKTPOHHBIX
MIpe/ICTaBJICHHU 0 CTpoeHuHU BelecTB. CBeieHHUs 00 N3ydaeMbIX B Kypce BElIecTBax Jar0TCs
B Pa3BUTUHU — OT YIJIIEBOJAOPOJIOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX coelMHeHul. B
Kypce OpraHu4ecKoi XUMUHU MOTy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmrero o0pa3oBaHus IEPBOHAYAIBHBIE MPEACTABICHUS O XUMHUECKOH CBSI3H,
KJIaCCU(UKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS,
0 XMMHUYECKOU PEaKIINH.

[Tox HOBBIM yTiIOM 3peHus B IpeameTe « Xumus» 6a30BOT0 ypOBHS paccMaTpUBAETCS
M3YYEHHBIN Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHMs TEOPETUUYECKUI MaTeprall u
(hakToNOrMUecKue CBEJICHHS O BEIIECTBAX M XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011as 1 HeopraHu4ecKkasi XuMus» 00yJaroluMcs PeI0CTaBISAETCs BO3MOXKHOCTb
OCO3HATh 3HAYEHHUE MEPUOIUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOIOTUYECKIX
MO3UIUH, TTy0Ke TOHITh UCTOPUYECKOE U3MEHEeHUE (YHKIIM 5TOro 3aKOHa — OT
o0o0maromiei 10 00bICHAIOLIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUH 0 BaXKHEMIINX BELIECTBAX, UX COCTABE, CTPOCHNUHU, CBOWCTBAX U
MIPUMEHEHNH, A TAK)KE 0 XUMUYECKHUX PEAKIHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
IIPOTEKAaHUs JOoToNHsAeTes B Kypeax 10 u 11 kimaccoB anemMeHTaMu coiep:KaHus, UMEIOIMMU
KYJIBTYPOJIOTHUECKUI U MPUKIIAJHON XapakTep. DTHU 3HaHUS CIIOCOOCTBYIOT TOHUMAaHHIO
B3aUMOCBS3U XHUMHUH C IPYTMMH HAyKaMU, PACKPBIBAIOT €€ POJIb B IIO3HABATEIIBHON 1
MPAKTUYECKOH JEATEIILHOCTH YeJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHHIO YBaXKEHHSI K IPOLIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTHUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U INYHOCTHO 3HAYMMBIX MTPOOIeMax,



CBSI3aHHBIX C XUMUEH, KPUTHUECKH OCMBICIHBATh HH(OPMAIMIO U IPUMEHSTH €€ JUIs
IIONIOJTHEHUSI 3HAHUM, PELLIEHUSI MHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAIbHBIX
HCCIIeI0BATENIbCKUX 3a/1a4. B 1menom conepikanue yueOHoOro npeaMera « XUMHS» TaHHOTO
YPOBHSI M3y4€HUSI OPUEHTHUPOBAHO HA (POPMHUPOBAHUE Y O0YHAIOIIUXCS MUPOBO33PEHUYECKOM
OCHOBBI /7151 IOHUMaHUS QUIOCOPCKUX UIEH, TAKUX KaK: MaTepUaIbHOE €JMHCTBO
HEOPraHMYECKOIro ¥ OPraHu4eCKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB BELIECTB UX COCTAaBOM
U CTPOEHHUEM, [TI03HABAEMOCTb IIPUPOHBIX SABJICHUHN MYTEM 3KCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUNI MEXTy HOBBIMU (DAKTaMU U TEOPETUUECKUMHU MPEANIOCHIIKAMH, OCO3HAHHUE
POJIM XMMHH B PEHICHUH SKOJIOTUYECKHUX MPOOIIeM, a Takke MpoodieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTUH U MaTepUajoB.

B nnane perienust 3a1a4 BOCIIUTaHUS, pa3BUTHS U COLMATIU3AIMN 00y4arOIIUXCsl
MPUHSATHIE TPOTPAMMOM [0 XUMHUH MOJXO0bI K ONPENIETICHUIO COJAEPKAHUSI U MTOCTPOCHUS
npeaMeTa IpeycMaTpuBaoT (OPMUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUM,
UMeIoIUX 6a30B0€ 3HAUEHUE /IS Pa3IMYHBIX BUIOB JACSITEILHOCTU: PELIEHUs Ipooiem,
MOMCKa, aHalin3a U 00padoTKU MHPOpMAaIK, HEOOXOUMBIX ISl TPHUOOPETEHUS OTIBITa
MPaKTUYECKON U MCCIEA0BATENbCKON NeATENIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XMMUU Kak Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Tak
1 Ha YPOBHE Ccpe/iHero o0miero o0pa3oBaHus, IpU ONPEIETIEHUN COEPKATEIbHOM
XapaKTEPUCTUKH IIeJiel N3y4eHHs IpeMeTa HallpaBJIeHUEM NEPBOCTENEHHON 3HAYMMOCTH
TpaIULIMOHHO NpU3HaETCsa (popMHUpOBaHHE OCHOB XUMHUYECKON HayKH Kak 00J1acTu
COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOU NEeSATEIbHOCTH YeIOBEKa U KaKk OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIMYECKON TOUKH 3PEHUS TAKOM MOJXO0J K
OTIPEJICNICHUIO 1eJIeH N3YUEHUs ITPeIMEeTa SIBJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3peHUS TIIaBHBIMU LEISIMA U3yYeHUs npeaMeTa « XUMHUs» Ha
6a3oBoM ypoBHe (10-11 ki1.) sBASIIOTCS:

(hopMuUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUH KaK BOXKHEHIIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOM JIeKaT KII0UEBbIE OHSTHUS,
(byH1aMeHTalIbHbIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHHUE A3bIKa HAYKH, YCBOCHHE U
MMOHUMAaHHE CYITHOCTU JOCTYIHBIX 0000IIeHNH MUPOBO33PEHYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOpUEH UX PA3BUTHUS U CTAHOBJICHHUS,

(hopMHpoBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOaX MO3HAHMS BELIECTB U
XUMHYECKUX peaKlnid, HeOOXOJUMBIX JIJIsl IPUOOPETEHHS] YMEHH OPUEHTUPOBATHCSI B MUPE
BEIIECTB M XUMUYECKHX SBJICHU, UMEIOLINX MECTO B IPUPOJIE, B PAKTUUECKOHN U
MOBCETHEBHOM JKU3HH,

pa3BUTHE YMEHUU U CLIOCOO0B AESITETLHOCTHU, CBA3aHHBIX C HAOIIOACHUEM U
00BSCHEHUEM XUMHUYECKOTO SKCIIEPUMEHTa, COOTI0IEHUEM TIPaBUI 0€301IaCHOTO OOpaleHus
C BEIIECTBAMHU.

Hapsiny ¢ aTum conepskaTenbHas XxapakTepuCcTUKa Leei U 3a/1a4 U3ydeHHs peMeTa B
MporpaMMe Mo XUMUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMHU B CUCTEME CpeAHero o0miero oopasoanusi. CeroiHs B MPenoIaBaHuu XUMUU
B OoJbIIel cTeneHn OTAAETCS MPEeANOoYTeHHE TPAKTUUYECKO KOMIIOHEHTE COJIepKaHUs
o0y4eHus, OpUEHTUPOBAHHOM Ha MOATOTOBKY BBITyCKHHMKA 00111€00pa30BaTeIbHOM
OpraHu3aluy, BIaJICI0IIero He HAbOPOM 3HAHUH, a GYHKIIMOHAIBHON IPaMOTHOCTBIO, TO
€CTh CIOCO0AaMU U YMEHHUSIMHM aKTUBHOTO MOJyYeHUs 3HaHUH U IPUMEHEHHUS UX B peaIbHON
YKU3HHU JJIS PELLIEHUS IPAKTUYECKUX 3a/1ad.

B 91011 cBs13M npy n3ydeHuu npeamera « XuMus» JOMUHUPYIOILIEE 3HAUCHHE
NpUOOPETAIOT TaKKe LENU U 3a/1a4H, KaK:

ajanTanys o0yJaromuxcs K yCIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUDA,
(bopMupOBaHHE UHTEIIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIo,



COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHECHHUEM;

(dopmupoBanue y 00y4Jaronuxcsi KJIFOUEBbIX HABBIKOB (KIIIOUEBBIX KOMIETEHIUH),
MMEIOIINX YHUBEPCATHHOE 3HAUEHUE [T PA3TMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS
npo0iiem, MoNcKa, aHajau3a U 00padoTKKU MHPOPMAITUH, HEOOXOIUMBIX IS TPUOOPETEHUS
OTIBITA JEATENBHOCTH, KOTOPAs 3aHMMAET BaKHOE MECTO B TIO3HAHUU XUMHH, a TAKKE IS
OIICHKH C TTO3UIIMIA YKOJIOTHIECKON OE30MTaCHOCTH XapaKTepa BIUSHUS BELIECTB U
XMMUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CHocOOHOCTH CaMOCTOSITENIFHO PHOOPETaTh HOBBIE 3HAHUS 110 XUMUH B
COOTBETCTBUH C KU3HEHHBIMHU TIOTPEOHOCTSIMHU, HCIIOJIb30BaTh COBPEMEHHBIE
MH(POPMAIMOHHBIE TEXHOJIOTHH IS IOUCKA U aHAIIN3a y9eOHOW W HaAyYHOIIOMYJISPHOM
nHGOPMAIMN XUMUYECKOTO COICPIKaAHMS,

(dbopMupoBaHHE U pa3BUTHE Y 00YUAIOMIUXCS ACCOIIMATUBHOTO U JIOTHIECKOTO
MBITUICHUSI, HAOTI0JaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMMBI, B YACTHOCTH, TP TUIAHUPOBAHUH U TIPOBEICHUHN XHMHUYECKOTO IKCTIEPUMEHTA;

BOCIIHTaHHUE Y 00YUaAIOMIMXCs YOKIEHHOCTH B TYMaHUCTUYECKON HAIIPABICHHOCTH
XUMHH, €€ BaXKHOU POJIH B PEIICHUH TTI00ANbHBIX MPOOJIEM pallMOHATIBHOTO
MIPUPOIOTIOITE30BAHUS, TIOTIOTHEHUSI YHEPTETHIECKUX PECYPCOB U COXPAHEHUS TIPUPOIHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHHSI K IIPUPOJIE H CBOEMY
3II0POBBIO, a TAK)KE TPUOOPETEHHS OTIBITA UCTIOH30BaHUS ITOJTyYSHHBIX 3HAHUH IS
MIPUHSATHUS TPAMOTHBIX PEIICHUI B CUTYAIHsIX, CBSI3aHHBIX C XUMHYECKIUMH SIBJICHUSIMHU.

Lenwm u 3a1aun U3ydeHHs MpeaMeTa «XUMUSH TOIYIHIIH TOAPOOHYI0 METOAMYECKYIO
HHTEpIpeTanuio B pazaene «llnanupyemblie pe3ynbTaTbl OCBOSHHS IPOTPaMMBbI IO XUMHK,
Onaronaps yemy obecre4eHo 4€TKoe MPEICTaBICHNE O TOM, KaKie 3HAaHUS U YMEHHSI HUMEIOT
MPsIMOE OTHOIIEHHE K peain3alluid KOHKPETHOM 11eITH.

B yue6HOM muane cpeanero obiero oopasoBaHus npeaMeT «XuMus» 6a30BOT0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAaYUHbIE TPEAMETHI.

Mecrta Kypca B y4eOHOM IJIaHe
OO6miee yncIo YacoB, PEKOMEHIOBAHHBIX 11 u3ydeHus xumuu 11 kmacce — 34 yaca (1
4ac B HEJIEINIO).



COJEPKAHME TEM YYEBHOI'O KYPCA

Tema 1. BakHelimue XuMuyeckue MOHSATHS U 3aKOHbI (8 4acoB)

Atom. Xumnueckuit anemeHnT. M3otomnsl. IIpocTeie U cloXKHbIE BELIECTBA.

3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPaHEHUs U MPEBPAIECHUs SHEPTUM U
XUMHUYECKUX PEAKIUAX, 3aKOH IIOCTOSTHCTBA COCTaBa. BemecTsa MOJIEKYIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

AtomHbIe opOuTany, S-, p-, d-, f-anekrporsl. OCOOCHHOCTH pa3MeIleHHS JICKTPOHOB
0 OpOHTAISIM B aTOMAaX MAJIBIX M OOJIBIINX MEPUOIOB. DHEPreTHUECKHE YPOBHH,
noAypoBHU. CBsI3b IEPUOAUYECKOTO 3aKOHA U NTEPUOIUUECKON CUCTEMbI XUMUYECKUX
AJIEMEHTOB C T€OpUEH CTpOeHUsI aTOMOB. KOpPOTKMi1 M IITMHHBIN BapUaHThI TaOJIUIIBI
XMUMHUYECKUX 371eMeHTOB. [losi0’keHre B meproguUecKoil cucTeMe XUMUYECKUX AJIEMEHTOB
BOJIOPOJA, JIJAHTAHOUOB, aKTUHOUJIOB U UCKYCCTBEHHO ITOJY4EHHBIX JJIEMEHTOB.

BaneHTHOCTD U BaJleHTHBIE BO3MOXHOCTH aToMOB. [lepuonnyeckoe nsMeHeHme
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

Pacuernble 3aaun. Beruncnenue Maccel, 00beMa MM KOJIMYECTBA BEILIECTBA IO
M3BECTHOM Macce, 00beMy WIIM KOJMYECTBY BEILIECTBA OJTHOTO U3 BCTYIMUBIINX B PEAKIUIO
WJIM TOJTYYMBILIUXCS B pE3yJIbTaTe PEaKIMU BEIECTB.

Tema 2. CTtpoeHue BeniecTna (7 yacon)

Xumuyeckas cBsi3b. Busipl 1 MexaHu3Mbl 00pa30BaHMsI XUMUYECKOU cBs3U. MloHHas
cBs13b. Katnons! u annonsl. KoBanentHast HenossipHasi cBsizb. KoBasieHTHas mosisipHasi CBSI3b.
DneKTpooTpuLaTeNbHOCTh. CTeNeHb OKUCIeHNs. MeTtainyeckas cBsi3b. BoopoaHas cBs3b.
[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB.

TumbI KPUCTALTHYECKUX PEIIETOK U CBOMCTBA BemecTB. [I[puunHb MHOTOOOpa3us
BEILIECTB: U30MEPUS1, TOMOJIOTHS, AJTIOTPOIIHUS, U30TOMHS.

JlemoHcTpamu. Mo1e’y HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAIINYECKUX
Kpuctautmaeckux permetok. Dddext Tunnans. Momean MoJIeKyl H30MEPOB, TOMOJIOTOB.

Pacuernbie 3amaun. Beraucienne Macchl (KOJIMUECTBA BEIIECTBa, 00beMa) MPOIyKTa
peaKuru, €CJIM JIJIs1 €ro MOJIy4EHHUS JIaH pacTBOP C ONPECICHHOW MacCOBOM J0JIEeH
HCXOJHOTO BEISCTBA.

Tema 3. Xumunuyeckue peakuuu (7 4acoB)

Knaccudukanus XuMUYeCKUX peakliii B HEOPraHUISCKON U OpraHnYeCKON XHMMUU.

CKOpOCTh peakiiuu, €e 3aBUCUMOCTh OT Pa3INYHBIX (PAKTOPOB. 3aKOH JCHCTBYIOIINX
Macc. DHeprus aktuBanuu. Katanus u karann3aTtopbl. OOpaTUMOCTD peakiuil. XMMHUYCCKOE
paBHOBecue. CMeleHne paBHOBECHS 1101 ISHCTBUEM pa3IMYHbIX (hakTopoB. [TpuHImMI
JlellaTenwe. ITpou3BOACTBO CEpHOM KUCIOTHl KOHTAKTHBIM CIIOCOOOM.

JlemoHcTpaimu. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT KOHLICHTPALIUUA U TEMIIEPATYPHI.
Paznoxenue nepokcuia BOJ0OPOia B IPUCYTCTBUU KaTanu3atopa. OnpenesieHue cpeibl
pacTBoOpa ¢ MOMOIIBI0 YHUBEPCATHHOTO MHIMKATOPA.

JlaboparopHbie onbIThl. [IpoBeneHne peakinii HOHHOro 0OMeHa sl XapaKTepUCTUKU
CBOWCTB 3JIEKTPOJIUTOB.

[IpakTudeckas pabora. BausiHue paznuuHbiX (aKTOPOB HAa CKOPOCTh XUMHUUECKON
peakiuu.

Pacuernble 3agaun. Berancnenne Maccel (KOJIMYECTBA BEIIECTBA, 00beMa) MPOyKTa
peaklny, eciii U3BECTHA Macca UCXOTHOTO BEUIECTBA, COIEPHKAIIETO ONPEACICHHYIO TOJII0
IIpUMECEH.

Tema 4.PacTBOpsbI (7 4acoB)



JHucnepcHbie cuctembl. icTuHHBIE pacTBOPBI. CIIOCOOBI BRIPAKEHUS KOHIICHTPAIHH
pPacTBOPOB: MaccoBasi J0Ji1 PACTBOPEHHOIO BEIIECTBA, MOJISIPHAsT KOHIIEHTpAIHSL.
Kosnounnsie pactBopsl. 30J1d, TeIU.

DnexTponuTHdeckas auccoruanus. CuibHbIE U cla0bie dIeKTPOIHUTHL. Kuciommo-
ocHoguble 83aumooeticmsus ¢ pacmsopax. Cpesia BOJHBIX paCTBOPOB: KUCJasi, HEUTpalibHas,
mienounas. Monnoe npouseedenue 600vi. Bonopoausiii mokaszarens (pH) pactBopa.

T'uoponus opeanuieckux u HeOpP2AHUYECKUx coeOuHeHul.

[Ipaktuyeckas padora. IIpuroToBieHne pacTBopa ¢ 3a4aHHON MOJISIPHOM
KOHUEHTpALMEN

Tema 5.9J1eKTpoXuMHUYECKHe peakuuu (5 4acoB)

XUMHUYECKUE UCTOUHUKH TOKA. Ps CTaHIApTHBIX AJIEKTPOIHBIX MOTEHIIUATIOB.
DNEeKTpOIN3 PaCTBOPOB U paciuiaBoB. [lonamue o koppozuu memannos. Cnocodwl sawumol
om Koppo3uu.

Tema 6. Metansl (12 yacoB)

[TonosxeHne MEeTaIIOB B IEPHOIUIECKON CUCTEME XUMHUECKHUX d1eMeHTOB. O01Ime
CBOMCTBa METAJUIOB. DJIEKTPOXUMUYECKHH psl HanpsKeHU MetamioB. OOmue crnocoobl
MOJTYYCHHUST METaJIOB.

O0630p MeTAIIOB INIaBHBIX MOATPYHH (A-TPYyII) NEPHUOINIECKON CUCTEMBI
XUMUYECKUX DJIEMEHTOB.

0O630p MeTaioB r1aBHbIX noArpynn (b-Tpymnmn) nepuoanyeckoil cucTeMbl
XUMUYECKHX 3JIEMEHTOB (MEJIb, IIMHK, MUMAH, XPOM, HCENe30, HUKelb, NIAMUHQ).

CruiaBbl METAIIIIOB.

OKcHIBI ¥ THAPOKCUIBI METAIITIOB.

Jemonctparmu. O3HaKOMIIEHHE ¢ 00pa3IiaMu METAJIJIOB ¥ MX COSAMHEHUI.
B3anMonelicTBre IETOYHBIX U IIETOYHO3EMENIBHBIX METAILJIOB ¢ BOJOU. B3auMoaeiicTBre
MEJI C KHCIOPOJIOM | cepoil. DnekTpou3 pactBopa xiuopuaa meau (II). OnbiTer mo
KOPPO3UH METAIIJIOB U 3aIIUTE OT HEE.

JlaGopaTopHbIe OMbITH. B3anmoielicTBHE IIMHKA U JKeJie3a ¢ PaCTBOPAMH KUCJIOT U
menodeii. 3HaKOMCTBO ¢ oOpasaMy METAJNIOB M UX pyAaMu (paboTa ¢ KOJUICKIIHSAMU).

Pacuernble 3agaun.PacyeTsl 1o XUMUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MACCOBOM
JI0JIeH BBIX0J1a IPOAYKTA PEAKIIMU OT TEOPETUUYECKU BO3MOKHOTO

[IpakTnueckas pabora. Pemienne skcriepuMeHTalIbHbIX 331a4 110 TeMe «MeTtamn.

Tema 7. Hemeraiinl (10 yacoB)

0O630p cBoiicTB HeMeTa0B. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
TUIIUYHBIX HeMeTauoB. OKCHJIbI HEMETANIOB M KUCIIOPOA0COIePKALIUE KUCTIOTHI.
Bonoponanbie coennHeHUs HEMETAJUIOB.

Hemonctparmu.O6pasip HemeTaioB. O6pasiibl OKCUI0B HEMETANIOB U
KHCTopoAcoAepkammux KucinoT. ['operue cepsl, pochopa, xene3a, Maraus B KUCIOPOIE.

JIaGopaTopHbIe ONBITHI. 3HAKOMCTBO € 00Opa3[aMi HEMETAJIOB M UX MPUPOTHBIMU
coeMHEeHUsIMU (paboTa ¢ KOJUIeKIMsAMH). Pacrio3HaBaHue XJIOPHUIOB, Cylb(}aToB,
KapOOHaTOB.

['eneTnueckas CBSI3b HEOPraHUUECKUX U OPTAaHUYECKUX BEIIECTB.

[IpakTudeckas pabota. Penienne skcepuMeHTaNbHbIX 33a4 1o TeMe «HemeTamibiy.

Tema 8. Xumust u :ku3Hb. (54.)

XUMUS B TPOMBINIIEHHOCTH. [IpUHITUIBI XUMUYECKOTO MMPOU3BOJICTBA. XUMHKO-
TE€XHOJIOTMUYECKUE TPUHIIUIIBI IPOMBIIIIEHHOTO NOTy4yeHus: MeTajuioB. [Ipon3BoacTBo
yyryHa. [IpousBoactBo cranu.

XuMmus B ObITy. XUMUYECKasi IPOMBIIUICHHOCTh U OKPY)KAOIas cpeja.



JIMHHOCTHBIE, METAIIPEIMETHBIE U ITPE/IMETHBIE PE3YJIbTATBI
OCBOEHUSA KYPCA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHUS 00yJarOIUMUCS
MporpaMM CpeaHero o0miero oopa3oBaHus (JIMTYHOCTHBIM, METAIIPEAMETHBIM U
npeaMeTHbIM). HaydHO-MeToiueckoil OCHOBOM /ISl pa3paOOTKH IUTAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOTPaMM CPEAHET0 0011ero o0pa3oBaHus SIBISIETCS
CUCTEMHO/IESITEIIbHOCTHBIN MOIXO/.

B cooTBeTCTBUM C CUCTEMHO-/IEATEILHOCTHBIM MTOJIXOJJOM B CTPYKTYPE JTMUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMHUs Ha YPOBHE CPEHEro 00111ero oopa3oBaHms
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKON TPaKTAHCKON UICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHUM JTMYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTb U CLIOCOOHOCTh 00Y4arOIUXCsl pYKOBOJICTBOBATHCS B CBOEH J1€ATEIHbHOCTH
LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKaMHU, MPUCYIIMMH LIEIOCTHOM cUcTeMe XUMUYECKOTO
00pa3zoBaHus;

HaJM4ue IPaBOCO3HAHUS SKOJOTHYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCIIUTATEIbHON AEATEILHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMU,
COLMOKYJBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UJEATIAMH POCCUICKOTO
Ipa)KIaHCKOTO 00IIEeCTBa, MPUHATHIMU B OOILIIECTBE HOPMaMU U MPaBUIIAMH MTOBECHMUS,
CHOCOOCTBYIOLIUMHU MPOIIECCaM CaMOTIO3HAHHUS, CAMOPAa3BUTHS U HPABCTBEHHOTO
CTaHOBJIEHUS JIMYHOCTU 00yYaIOIINXCS.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa « XUMHU OTpakatoT CPOPMUPOBAHHOCTH
OTIbITa MIO3HABATEIFHON U MPAKTUUYECKOH IEATEIBHOCTH 00YUAIOIIUXCS 10 peau3aluu
MIPUHSATHIX B 00I1I€CTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaXxJaHCKOTO BOCITUTAHHSI: OCO3HAHUS 00YJIAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX
IpaB ¥ 00s13aHHOCTEH, YBaXKECHHSI K 3aKOHY U TIPABOIOPSIIIKY;

MPEACTABJICHUS O COLUUAIBHBIX HOPMaxX U MpaBUjIaX MEXINYHOCTHBIX OTHOLICHH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON NEATEILHOCTH MPHU CO3JaHUH YI€OHBIX
MIPOEKTOB, PEICHUH YUeOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIITOJIHEHUH XUMUYECKIX
JKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIKU3E PA3IMYHBIX BUJOB YUeOHOU eI TeNbHOCTH;

2) MaTpUOTHYECKOTO BOCIUTAHHUS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON
XUMUU;

YBa)KEHHsI K MPOLIECCY TBOPUECTBA B 00IACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JIOCTH)KEHUSI HAYKH €CTh Pe3yabTaT JIUTEIbHBIX HAOM0ACHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPYy/Ja YYE€HBIX U TPAKTUKOB;

MHTEPECA U TI03HABATEIbHBIX MOTUBOB B MOJYYEHUH U NTOCIEAYIOIIEM aHAIN3E
nHGOpMAIIUU O IEPEAOBBIX TOCTUKEHUIX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPAaBCTBEHHOT'O BOCITHTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIIEHUBAThH CUTYAIIMH, CBSI3aHHBIC C XUMHUYECKUMU SBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTU OLICHUBATH CBOE MOBEJAECHUE U MOCTYIIKHM CBOMX TOBAPHILEH C MO3ULIMI
HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYITKOB;

4) hopMuUpOBaHUS KYJITYPHI 3J0POBbSL:

MMOHUMAaHUS IEHHOCTEH 3I0pOBOTO M 6€301MacHOr0 00pasa )KU3HH, HEOOXO0JUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHHs MPpaBUIiI 0€30TaCHOTO 0OpAIICHHs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATEIHHOCTH,

MMOHUMAaHWS [ICHHOCTH MPABWJT HHIUBUAYATEHOTO U KOJUICKTUBHOTO 0€301acHOTO
MTOBE/ICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIICJCTBUI W HENMPUSITHS BPEIHBIX TPUBBIUEK (YIOTPEOICHUS AIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpy10BOTO BOCITUTAHHUS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKOM I TSIILHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUU MPAKTUICCKUX 33]1a9 COIUAITBHOMN
HaTPaBJICHHOCTH (B paMKax CBOEro Ki1acca, IIKOJIbI);

WHTEpeca K MPaAKTUICCKOMY H3yUICHHIO TPO(ECCHI pa3IMIHOTO Pojia, B TOM YHCIIe Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJIa U pe3yiibTaTaM TPYAOBOH JeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAJILHON TpaeKTOpHUH 00Opa3oBaHuUs,
Oymymiei mpodeccuu U pean3anuy COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 5KOJIOTHYECKOT0 BOCITMTAHHMS:

9KOJIOTMYECKHU 11e71eco00pa3HOro OTHOUIECHHS K MPUPOJIE, KaK UCTOYHUKY
CYIIECTBOBaHUS KU3HU Ha 3eMIie;

MMOHUMAaHMUS II100aIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOIeM, BIUSHUS S5KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBLHOU CPEIbL;

OCO3HaHUS HEOOXOUMOCTH UCTIOIB30BAHUS JOCTXKEHUNM XUMUHU IS PEIICHUs
BOIIPOCOB PALMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHUS ACHCTBUNA, IPUHOCSILIUX BPEel OKPYXKaIOIIe MpupoIHOii cpee,
YMEHHUSI IPOTHO3UPOBATH HEOIATOMPUSITHBIE KOJIOTHUECKUE MOCIEACTBH
MpeApUHIUMAEMbIX JEHCTBUI U MIPeIOTBPALIATh UX;

HaJIMYUs Pa3BUTOTO SKOJOTMYECKOTO MBIIIICHUS, IKOJIOTUYECKOM KYIbTYPbI, OMBITA
JeSITeNIbHOCTH SKOJIOTHYECKON HAMpaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMH B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE, CIOCOOHOCTH U yMEHUS
AKTUBHO MPOTUBOCTOSTH UJICOJIOTHUU XeMOoGhoOuu;

7) LIEHHOCTH HAYYHOTO TO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH M OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHMS crielu(DUKH XUMHUH KaK HayKd, OCO3HAHUA e€ poiu B (GOPMUPOBAHUH
PaIMOHATILHOTO HAYYHOTO MBIIIUICHHUS, CO3/IaHUU IIEIOCTHOTO TIPECTaBICHUS 00
OKPYKaIOIlleM MUpPE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pPelIeHrnu IpobiieM COXpaHeHUs! PUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0c000#1 3HAUUMOCTH XUMUH ISl COBPEMEHHOM ITUBIIIM3AINN: B €€
T'yMaHUCTHUYECKOW HATIPABIEHHOCTH U BAYKHOHW POJIM B CO3JJAHUH HOBOU 0a3bl MaTepHalbHOU
KYJIBTYPBI, PEIICHUH TI100aTbHBIX TPOOJIEM YCTOMUHNBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOI, SHEPTreTUUECKOH, MHUIIEBOI U SKOJIOTHUECKOI 0€30MaCHOCTH, B Pa3BUTHH



MEUIIMHBI, 00CCIICYCHUN YCIOBUM YCIICUITHOTO TPY/a M SKOJIOTHUECKH KOM(OPTHO KU3HU
Ka)KIOr'0 WieHa 0O0IIeCTBA;

€CTECTBCHHO-HAYYHO! TPaMOTHOCTH: IIOHUMAHUS CYIIIHOCTH METOJIOB ITO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMbIe 3HAHUS
JUTS aHAH3a M OOBSICHEHUS SIBIICHUI OKPYXKAIOIIETO MUPA U TIPOUCXOIAIINX B HEM
W3MCHCHH, yMEHUS JeJIaTh 000CHOBAHHBIC 3aKTFOUYCHUS Ha OCHOBE HAYYHBIX (DAKTOB U
HUMEIOIINUXCS JAHHBIX C HENBIO MMOJYyYCHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO UCTIOJB30BATh XUMUICCKUE 3HAHUS JIJIST PEIICHHUS
po0JIeM B pealibHBIX KU3HCHHBIX CHTYAIUSX;

WHTEpeca K MO3HAHUIO U MCCIIEA0BATEIBCKON A TSIIbHOCTH;

TOTOBHOCTHU W CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHHUIO H CAMOOOPa30BaHUIO, K
AKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHUI M0 XMMHUH B COOTBETCTBHH C )KU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K 0COOEHHOCTSM TPYy/ia B Pa3IMUHbIX cepax mpodhecCHOHATHHOM
JIEeATEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yIbTaTbl OCBOEHUS Y4eOHOTO npeaMeTa « XUMHUs» Ha YPOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIe U1 (POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIIUXCS MEKIUCIIUTUIMHAPHBIE
(MexTIpeIMEeTHBIE) OOIIeHayYHBIE TIOHSTHS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTUHBI
MUpa U crienupuKy METOJ0B IMO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, YHEPTHUS, SIBJICHHUE, ITPOIIECC, CUCTEMa, HAyJHbIHN (haKT, MPUHIIUIL, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, UCCIe0BaHne, HAOM0IeHnEe, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

yHHUBepcalbHble yuyeOHbIe NeHCTBUS (IT03HABaTEeNbHbIE, KOMMYHUKATHBHBIE,
peryasTuBHbBIC), oOecreunBaomue GopMupoBanue GyHKIIMOHATBLHON TPaMOTHOCTH 1
COLIMANIFHOM KOMIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTH 00YYAIOIINXCS UCIIOJIBb30BaTh OCBOEHHBIE MEXAUCLIUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE ACWCTBUS B IO3HABATEIHHON U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neicTBus:

CaMOCTOSITENILHO (POPMYITHPOBATH M aKTYAIU3UPOBATH IPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPEIeIIATH IENIU AeSITeIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPHUH UX TOCTHKEHUS,
COOTHOCHTH PE3YyIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCII0JIb30BaTh MIPU OCBOCHHUU 3HAHUW MPUEMBI JIOTHYECKOTO MBIIILIICHUS — BBIICIATh
XapaKTepHble MPU3HAKU MOHATUN U YCTAHABIIMBATh UX B3aUMOCBS3b, UCIOIb30BATh
COOTBETCTBYIOIINE MOHITHS ISt 0OBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSl KIacCU(DUKAIIMY BEIIECTB U XUMHUYECKUX
peaKuuii;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbIE, IeTyKTUBHbBIE, TIO AHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX,
(hopMyIHpOBaTh BHIBOABI U 3aKITIOYCHHUS,

MIPUMEHSTH B MPOIIeCcCe O3HAHMSI, UCTIONIb3YeMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATE MOICTbHBIC TIPECTABICHUS — XUMUUECKUN 3HAK (CUMBOJI)



AIIEMEHTa, XUMUYecKasi opMyIa, ypaBHEHHE XUMHUECKONW PEaKIIUU — PU PEIICHUU
y4eOHBIX MTO3HABATEIBHBIX U MPAKTUYECKUX 33]a4, IPUMEHITh Ha3BaHHBIC MOJCIIbHbIC
MPEICTABICHUS JUIsl BBISABIICHUS XapaKTEPHBIX IPU3HAKOB N3Y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKIUH.

basoBslie uccienoBarenbckue AeMCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

(bopMynHpOBATh ENU U 33]a4l MCCIIeIOBAHNUS, HCIIOJIb30BATh TOCTABJICHHBIC U
CaMOCTOSTENIBHO C(HOPMYIIMPOBAHHBIE BOTIPOCH B KAYECTBE HHCTPYMEHTA IO3HAHUS U
OCHOBBI JJ1s1 (POPMUPOBAHUS TUTIOTE3BI TIO TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIAJIETh HABBIKAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHUSI U TIPOBEICHUS YUCHHUECKIX
9KCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HA0I01aTh 32 X0I0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3ynbTat, GOpMyIupoBaTh 0000IIEHNS U BBIBObI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMS, COCTABIIATE 0OOCHOBAHHBIM
OTU€T O MpoJielaHHOM padoTe;

MPUOOPETATh OMBIT YUEHUYECKOM HCCIIe10BaTENbCKON U IPOEKTHOM 1€ TEIbHOCTH,
MIPOSIBJIATH CIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METOJIOB PelIeHuUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHUSL.

PadoTa ¢ undopmanmeii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WHPOPMALIUHU (HAYIHO -TIOTYIIsIpHAS
JUTepaTypa XUMUYECKOTO COJIEpKaHUs, CIIpaBOUHbIe T0co0us, pecypcsl HTepHeTa),
aHATM3UPOBATh NH(OPMAIIHIO PA3INIHBIX BUIOB M (OPM NpeCcTaBICHUS, KPUTHIECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUHBOCTH;

(bopMynHUpOBaTh 3aIPOCHl U IPUMEHATH pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpE
nHpOopMalny, HeOOXOAUMOH [UI BBIINOJIHEHHUS YUEOHBIX 3a/1a4 ONPENeIEHHOTO THIIA;

PUOOPETATh OIBIT UCTIOJIB30BaHMS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BEIOMPATh ONTUMAIIbHYIO (hOpPMY MpeACTaBICHUS HH(DOpMAIUHU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA NIPH paboTe ¢ XUMHUECKOH
uHpopMalKel: IPUMEHSTh MEXKIIPEIMETHbIE ((PU3MUECKUEe U MaTEMAaTUYECKNE) 3HAKU U
CUMBOJIBI, opMyIIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJIATHOCTH.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e J1eiCTBUA:

3aJaBaTh BOIPOCHI 10 CYLIECTBY 00CYKJa€MOM TEMBI B X0J€ AUajIora u/Win AUCKYCCUH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATH CBOM MPEUIOKEHHUS] OTHOCUTEIBHO BBIIIOJIHEHUS
IIPEUI0KEHHON 3a/1aui;

BBICTYIIATh C IIPE3CHTALIUECH Pe3yIbTaTOB [103HABATEIBHOM IEATEIbHOCTH, HOIYYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIIOJHEHUH XUMHUYECKOTO
9KCIEPUMEHTA, PAKTUUECKOM paboThl O UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB,
peanu3anuy yueOHOTo MpoeKTa U (GopMyIMpOBaTh BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
HCCIIeIOBAaHUI ITyTEM COTJIAaCOBAaHUS MO3ULMIA B X0J1€ OOCYXJICHUSI 1 OOMEHAa MHEHUSIMU.

Pery1siTuBHbICe YHMBepcaabHble y4eOHbIe AeiicTBUS

CaMOCTOSITENIbHO IUTAHUPOBATh U OCYLIECTBIISATH CBOIO IIO3HABATENIbHYIO IESTEIbHOCTD,
omnpenenss € e U 3a7a4K, KOHTPOJIUPOBATh U [0 Mepe HE0OX0AMMOCTH KOPPEKTUPOBATh
IpeularaeMblii arOpUTM ASUCTBUI MPH BBIMOJIHEHUH YUEOHBIX U UCCIIEI0BATENbCKUX
3aja4, BIOMpaTh Haubosee 3(h(heKTUBHBIN cIOCO0 UX pelIeHus ¢ y4ETOM MOITy4eHHUs] HOBBIX
3HAaHUH O BEIECTBAX U XUMUYECKUX PEaKIIMIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOLIEHKH.



NPEAMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA

c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O XUMHYECKON COCTABJISIONICH €CTECTBEHHO-
HayYHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHHH SIBIICHUH TPUPOIBI, B (GOPMUPOBAHUN
MBIILIEHHUS ¥ KYJIBTYPBI JIMTYHOCTH, €€ PYHKIIMOHAILHON rPaMOTHOCTH, HEOOXOAUMOU st
pelieHus MPaKTUUECKUX 33/1a4 M IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOTHON CpeIe;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUN, KOTOPasi BKIIOYAET: OCHOBOIIOJIAratoIime
MOHATHSA (XMMHYCCKHI SJIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIH ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTEIICHD
OKHUCIICHUS, XUMUYECKasi CBsI3b (KOBaJIGHTHAs, MOHHAS, METaJUIMYECKasi, BOJIOPOIHAs),
KpUCTAJUTHYECKas PEeIIETKa, TUITBI XUMUYECKUX PEAKIUi, PaCTBOP, DJICKTPOIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIMTHUECKAS JUCCOIUAIINS, OKHCIUTENb, BOCCTAHOBUTENH, CKOPOCTh
XUMUYECKON PEeaKIuu, XUMHUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHs
3IEKTPOJIUTUYECKON AUCCONMALINY, nepruoanueckuid 3akoH [[.M. MenaeneeBa, 3akoH
COXpaHEHHs MaCChl BEIECTB, 3aKOH COXPAHECHUsI M MPEBPAIEHUS SHEPTUU NPU XUMHUIECKUX
peakIusiX), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH SI3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS,
JIeXKaIe B OCHOBE MIOHUMAHUS TIPUYUHHOCTH M CHCTEMHOCTH XUMHUUYECKHX SIBIICHUM,
(hakTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJIYUeHUH U O€301TaCHOM
WCIIOJIb30BAHUH BOKHEHIIINX HEOPTAaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESITETFHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKY TTOHSATHUH,
YCTaHaBJIWBATh MX B3aUMOCBSI3b, HCTIOJIH30BaTh COOTBETCTBYIOIINE TTOHSITHUS TIPH ONMMCAHUN
HEOPraHMYECKHUX BEIIECTB M UX MPEBPAIICHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY JJIsSi COCTABIICHUS
(hopMyI BeUIeCTB ¥ YpaBHEHUN XMMHUECKUX PEaKIMi, CUCTEMaTUYECKyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaibHBIC HA3BaHUS OTJEIHHBIX HEOPraHUICCKUX BEIIECTB (yrapHbIN ra3,
YIJIEKHUCIIBIN Ta3, aMMHUaK, rani€éHas U3BeCTh, HETall€Hasi U3BECTh, IUThEBAs COMA, TUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH OIpeIesITh BAJIGHTHOCTb U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJl XUMHYECKOU CBSI3H
(KoBasieHTHAas, HOHHAs, METAJUIMYECKasi, BOJIOPOAHAS) B COSIUHEHUSX, TUII
KPUCTAIIMYECKON PeIIéTKU KOHKPETHOTO BEeUIeCTBa (aTOMHasA, MOJIEKYJsipHasi, MIOHHAS,
MeTajin4yeckasi), XapakTep cpe/ibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIIMBATH MPUHAIICKHOCTh HEOPraHUYECKUX
BEIECTB 10 UX COCTABY K OMpeeIEHHOMY KiIacCy/TpyIile COeAMHEHUH (IIPOCThIE BEIIECTBA
— METaJUJIbl U HEMETaJUIbI, OKCUJIbl, OCHOBAHUS, KUCIIOThI, aM(OTEepHbIE THIPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI IepuoanyecKoro 3akoHa J[.1.
MenzeneeBa 1 IeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepruoaos llepuoandeckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB
JI.W1. MenneneeBa, HCIONb3YsI MOHATHUS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAINY,
«QHEPreTUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COEMHEHUH N0 nepuoAam u rpynmnam [lepuoandeckoil cuctemsl
xuMuueckux anemeHToB .M. Menneneesa;

chOpMUPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUYECKHE
CBOICTBA HEOPraHMUYECKHUX BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
TEHETUYECKOM CBA3U MEXAY HEOPraHUYECKUMH BEIIECTBAMHU C TOMOIIbIO YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;



c(hOpMHUPOBAHHOCTh YMEHHSI KJIACCU(DUIIMUPOBATH XUMUUIECKHIE PEAKIIUHU TI0 PA3TUIHBIM
MpU3HaKaM (YUCITY ¥ COCTaBY Pearupyoinux BEemecTB, TeIioBoMy 3 dexTy peaknum,
W3MCHECHHIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIaCTHIO
KaTanuzaTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPABHECHHS PEAKIIUN PA3IMIHBIX THIIOB,
MTOJIHBIC W COKPAIEHHBIC YPAaBHEHUS PEeaKIMii HOHHOTO 0OMEHA, YYUTHIBAsI YCIOBUS, TIPU
KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJIUTEH PEAKIIMH, TI0ITBEPKIAIOIINE KAaUeCTBEHHBIH
COCTaB Pa3IM4YHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHMUECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBAThH CYITHOCTh OKHUCIUTEILHOBOCCTAHOBUTEIHHBIX
peaxiuii HoCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU peaKinu
OT Pa3JINYHBIX (DAKTOPOB; XapaKTep CMEIICHUS] XUMUUECKOTO PAaBHOBECHSI B 3aBUCIMOCTH OT
BHemHero Bo3aeiicTBus (npuniui Jle [laTensbe);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTePU30BaATh XUMUYECKUE TTPOIIECCHI, JIKAITUE B
OCHOBE TIPOMBIIICHHOTO TOJTY9eHHsI CEPHOU KUCIIOTHI, aMMHAaKa, a TAaKKe

c(hopMUPOBAHHOCTH MPECTABICHUI 00 00X HAYIHBIX TPUHITUTIAX W SKOJIOTHUECKHIX
pooIeMax XUMHIECKOTO TIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTHh YMEHUH MTPOBOIUTH BHIYUCIICHHSI C UCTIOJIB30BAHUEM TTOHSTHS
«MaccoBasi J0JIs BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIEHUH Ta30B IPH XUMUUYECKUX
peaxkuusix, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
UM 00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIMH BEIIECTB, TEIUIOBOTO A (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPALLICHHS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHUH COOJIOIaTh MTPaBUJIa TI0JIb30BAHUS XUMUYECKOM TIOCYA0H U
J1a00paTOPHBIM 000PYIOBAHUEM, a TAKKE MPaBHIIa 0OpaIeHHUs C BEIECTBAMH B
COOTBETCTBUU C MHCTPYKLHUSMH IO BBHIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHI MJIAHUPOBATH U BBHIMOJIHATH XUMHUECKUN SKCIIEPUMEHT
(pa3nokeHue nepoKcua BOJOPOia B MPUCYTCTBUM KaTallu3aTopa, ONpeesieHue Cpebl
PacTBOPOB BEIIECTB C OMOIIbIO YHUBEPCAILHOTO UHIUKATOPA, BIUSIHHUE Pa3IMYHBIX
(haKkTOPOB Ha CKOPOCTh XUMHUYECKON PEaKIMH, PEAKIIM HOHHOTO 0OMEHa, Ka4YeCTBEHHbIE
peakuuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PELICHUE
SKCIEPUMEHTAJIBHBIX 3a7a4 1o TeMaM «MeTaibl» 1 «HemeTanisi») B COOTBETCTBUU C
MpaBUJIAMU TEXHUKHU 0€30MaCHOCTH MpHU OOpallleHNH C BEIECTBAMH U Ja00PaTOPHBIM
000pynoBaHUEM, IPEJCTABIATH PE3YIbTATHl XUMUYECKOTO SKCIIEPUMEHTA B JOpME 3aHCH
ypaBHEHUI COOTBETCTBYIOLIUX peakuii U GOpMyIUPOBATh BHIBOJIBI HA OCHOBE STHX
pE3yNbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUI KPUTUUYECKU aHAIM3UPOBATh XUMUYECKYI0 HH(POPMALIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MAaCCOBOM KOMMYHUKaluu, HTepHeT 1
APYTHX);

chOpMUPOBAHHOCTh YMEHHH COOII0IaTh MpaBUiia SKOJOTHYECKH 1EI1eCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOU ACITETLHOCTHU B IENSAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXarolllel MPUPOJTHOMN Cpeibl, 0CO3HABAThH OMACHOCTh BO3/IEUCTBUS HA )KUBBIE
OpraHu3MbI OTIPeIeIEHHBIX BEIIECTB, MOHUMAs cMbIch nokazaTens [1/IK, moscHaTh Ha
MpUMepax CrocoObl YMEHbBIIICHUS U IPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS HA
OpraHu3M 4YeJIOBEKa;

JUT 00YJaOIIUXCS ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSAMH 3/I0POBbS: YMEHHUE TPUMEHSTh
3HaHUSI 00 OCHOBHBIX JJOCTYITHBIX METOaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA,

JUTS CETIBIX U Ca00BUASIINX OOYJAIOMINXCS: YMEHHUE UCIIONIb30BaTh PeNbe(hHO
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins mms 3anucu XuMmudeckux GopMy



KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

Ne JaTa nposeaeHus
ypoka | Ilo nuany | Ilo ¢pakry | Koua-Bo Tema ypoka
4acoB
Baskneiimue xuMnyeckne NOHSITHS W 3aKOHBI - 8 4.
1 05.09 1 Atom. Xumuueckuit ameMeHT. M30Torb.
IToBTOpeHue npoiieHHoro B 10 KiI.
2 08.09 1 Bxonnas konTposibHas padora Nel
3 12.09 1 3aKOH COXpaHEHUsI MacChl U YHEPTUH B
XUMHU
4 15.09 1 [Tepuoanueckuii 3akoH. Pacnipenenenue
9JIEKTPOHOB B aTOMaX AJIEMEHTOB MaJIbIX
TIEPHOJIOB.
5 19.09 1 Pacnpenenenne >neKTpOHOB B aTOMax
00JIBIINX NEPUOJIOB
6 22.09 1 [Tonoxenune B [ICXD Bomopoa,
JAaHTAHOUJIOB, aKTHHOMJIOB MCKYCCTBEHHO
MIOJTYYEHHBIX 3JICMEHTOB
7 26.09 1 BaneHTHOCTB 1 BaJleHTHBIE BO3MOYKHOCTH
aTOMOB
8 29.09 1 [leprnonnveckoe N3MEHEHHE BaJICHTHOCTH H
paInycoB aTOMOB.
CTtpoeHue BemecTsa - 7 4.
9 03.10 1 OCHOBHBIE BUILI XUMHYECKOH cBs3u MoHHas
Y KOBAJICHTHAsI CBSI3b
10 06.10 1 CocraBiieHHE JIEKTPOHHBIX (GOPMYIT
BEIICCTB C KOBAJCHTHOW CBSI3BIO
11 10.10 1 MeTtamueckast CBs3b. BogopoaHas CBs3b.
12 13.10 1 [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYIT
13 17.10 1 Crpoenue kpucramioB. Kpucrammmaeckue
PEIIETKH.
14 20.10 1 [Tpu4rHBI MHOTOOOpa3us BEHIECTB
15 24.10 1 Kontpospraas padoTa No2 o remam
«BaxkHeime XuMHUUECKUE MMOHSITUS U
3aKOHBI), «CTpOEHHE BEHIECTBA»
XuMHYEeCKHE peaknuu - 7 4.
16 27.10 1 Krnaccudukanys XuMA4ecKuX peakiui
17 31.10 1 Knaccudukanys XuMu4eckux peakiui
18 10.11 1 CKOpOCTh XMMHUYECKUX pEeaKkluil
19 14.11 1 CKOpOCTb XMMHYECKHUX PEaKLIUM.
Kunerndeckoe ypaBHEHUE PEAKIIHH.
20 17.11 1 Karanu3s
21 21.11 1 XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €ro
CMEIICHHUS
22 2411 1 Ypoxk-o6001ienue no reme « XMMHYECKHe
peaKIum

PacTBopbI - 7 4.




23 28.11 1 JlucnepcHele cuctemsl
24 01.12 1 CriocoObl BEIpaKEeHHUSI KOHIIEHTPAITUU
pacTBOpOB
25 05.12 1 Pemienue 3a1a4 Ha NPUTOTOBJICHUE pacTBOpa
OTIPEICIICHHON MOJISIPHOM KOHIICHTPAINN
26 08.12 1 [TpakTuueckas padota Nel Ilpurorosnenue
pacTtBopa ¢ 3aJaHHON MOJISIPHOM
KOHIEHTpaLHEl
27 12.12 1 DIEKTPOTUTHYECKAS TUCCOIHAITHSI.
Bo1opoiHbIii moKa3aress.
28 15.12 1 Peakiniuu monHOrO OOMEHA
29 19.12 1 ['uponu3 opraHUYECKUX U HEOPraHUUECKUX
COoeqUHEHUN
DJIEKTPOXMMHYECKHE PEAKIUH - 5 4.
30 22.12 1 XUMHUYECKUE UCTOYHUKU TOKa
31 01.12 1 Psin cranmapTHBIX 3JIEKTPOIHBIX
MTOTCHIINAJIOB
32 26.12 1 Koppo3us MeTaJisioB U ee npeaynpekeHue
33 29.12 1 DNeKTpoan3
34 12.01 1 Hroroas xouTpoasHas padbora Ne3 3a |
noJryrojue 1o pazzaeny «Teoperudeckue
OCHOBBI XUMHUN»
MetaJusl - 12 4.
35 16.01 1 OO0mras xapakTepuCcTHKa METAIIOB
36 19.01 1 0030p METAUTHYECKUX IJIEMEHTOB A-TpyI
37 23.01 1 OO06mwmit 0030p METALTUYECKUX DJIEMEHTOB
b-rpynn
38 26.01 1 Menp
39 30.01 1 Huak
40 02.02 1 Turtan u xpom
41 06.02 1 Keneso, HUKeb, INIATHHA
42 09.02 1 CrinaBbl METAJUIOB
43 13.02 1 OKCcHIBI U THAPOKCUIIBI METAIIJIOB
44 16.02 1 [TpakTrueckas pabota Ne2 Pemienue
DKCTepUMEHTAIbHBIX 33/1a4 110 TeMe
«MeramisD)
45 20.02 1 Pewenue 3amau
46 27.02 1 Kontposbhas padota Ne4 mo teme
«MeramisD)
Hemeranbl - 10 4.
47 01.03 1 00630p HEMETANIIOB
48 05.03 1 CBolicTBa U IPUMEHEHNE BaXKHEUIITNX
HEMETAIJIOB
49 08.03 1 CBolicTBa U IPUMEHEHUE BaXKHEUIITNX

HCEMCTAJJIOB




50 12.03 1 OO0m1ast XxapaKTepUCTUKA OKCUIOB
HEMETAJUIOB U KHCIIOPOI0COICPIKAIIIX

KUCIIOT

51 15.03 1 OxucnuTeNnbHbIe CBOUCTBA a30THOM H
CEpPHOMU KUCIIOT

52 19.03 1 CepHast KUCIIOTA U @30THAS! KUCIOTHL. WX
pPUMCHEHHE.

53 22.03 1 BogopoHble coeMHEeHNsT HEMETAIIIOB

o4 02.04 1 ['eneTnyeckas cBSI3b HEOPraHUYECKUX U

OpPraHMYECKHUX BEIICCTB
55 05.04 1 [Tpaktudeckas padora Ne3. Pemenue
IKCIIEPUMEHTAIILHBIX 33124 [0 TeMe

«Hemeraybi»

56 09.04 1 KonTtponsnas padora Ne 5 o Teme
«Hemerainei»

XHUMHS U 5KU3Hb - S 4.
S7 12.04 1 X¥MUS B TPOMBIIITIEHHOCTH. [IpuHIUIBI
POMBIIIUICHHOTO MTPOM3BOJICTBA
58 16.04 1 XUMUKO-TEXHOJIOTUIECKUE TIPUHITUATIBI

MPOMBIIIJIEHHOTO MOJTyYeHHS
MeTau10B. 1 Ipou3BOCTBO YyryHa.

59 19.04 1 [Tpou3BoACTBO cTaTN
60 23.04 1 Xumus B ObITY
61 26.04 1 XuMHUYeCcKasi MPOMBIIIICHHOCTh U

OKpYIKaromias cpeaa

IIpakTuKkym,00001eHue - 7 4.

62 30.04 1 [TP/P Ne4 Pemienne skcriepuMeHTaTbHBIX
3aJ1a4 110 HEOPTraHMYECKOW XUMHUHU
63 03.05 1 ITP/P Ne 5 Pemenue 3xcriepuMeHTaIbHBIX
3aj1a4 10 OPraHUYeCKON XUMHH
64 07.05 1 ITP/P Ne6 PemieHre npakTHueCcKux
pacyeTHBIX 3a/1a4
65 10.05 1 ITP/P Ne7 Tlonydenue coObupanue u
pacrio3HaBaHKE I'a30B

66 14.05 1 [ToaroroBka Kk KOHTPOJILHOM paboTe

67 17.05 1 HroroBast koHTpoJibHAst paboTa Ne6

68 21.05 1 AHanu3z KOHTPOJIbHOH paboTel. O60O0IIeHHE

MPONJICHHOTO MaTepuana

Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIHLHO-TEXHUYECKOT 0
o0ecreyeHnusi 00pa3oBaTeJbHOI0 Mpoecca

1. Pymutuc I'.E., ®enpnman @.I'., Xumusa. OcHoBel o0mer xumuu. 11 kmacc. — M.:
[Ipocsemenue, 2016

2. I'apa H.H. Xumus. [Iporpammsel o01eoOpa3oBarenbHbIX yupexaeHuid. — M.: IIpocsenienue,
2010

3. bpeitrep JI.M., baxenoBa A.E., Xumus 8-11 xkmnaccel. Pa3BepHyroe Temaruueckoe
1aHupoBanue no yueOnukam Pymsuruca I'.E., ®enpamana @.I°., Bosrorpaa, Yuurens, 2009




4. Xomuenko N.I".CO6opHuUK 3a/1a4 ¥ YIPAKHEHUH 110 XUMUH.



