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y4eOHoro npeamera «XumMus. ba3oBblil ypoBeHb)
mu1s oOygaromuxest 11 kiaccos

INOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE CpEOHEro 00mero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanpbHOil  00pa3oBaTEbHON MPOTpaMMBbl  CpeAHEro oOIIero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DefepalibHOM  TOCYJAPCTBEHHOM
obpaszoBarensHOM cTannapte COO, ¢ yuérom Konuenuuu npenoiaBanus y4eOHOTO
npeaMeTa «XuMus» B 00pa3oBaTelbHbIX opranu3anusix Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX IOJI0KEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwielt crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHnentyanbHble TosiokeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, Pe3yNbTaTOB OOyuYeHUsT U TpPeOOBAaHMH K YpPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYJIbTYpPbl
YeJIOBEKa, a TAK)KE IKOJIOrMYECKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeITHEero 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
cCoJlep)KaHUEe M TOCTPOCHHE KOTOPOTO OMpENEiIeHbl B MPOTpaMMe IO XUMHH C
yu€ToM crneuu(pukn Hayku XUMHUHM, €€ 3HAaueHUs B TO3HAHUM TMPUPOABI U B
MaTepUaIbHON XKM3HU OO0ILECTBa, a TaKXKe C yU€TOM OOIIMX LeNei U MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHNE PALIMOHAIIEHOTO HAYYHOTO MBIIIICHUS, B



CO3/IaHH€ IIEIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOUIeM MHpE KaK O €IUHCTBE
MPUPOABI M YEIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU Ha OCHOBE TOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUsS CTana
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
TpyZa W JKU3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XUMHSI KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rII00AIbHBIX MPOOJIEeM YCTOMYMBOrO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3JI0POBbSI.

B cootBercTBUM ¢ OOMMM UEISMH W TMPUHIMIAMU CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuM  IpeaMeTa «XHUMHS» SBIAIOTCA 0a30Bble  KypChl —
«Opranudeckas xumus» u «OOmas W HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO HEOPTaHMYECKOW XUMHHM (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHnyecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YyYECHHU
npeaMeTra oOecreynBaeT BO3MOXXHOCTH PAacCMOTPEHHS BCEr0 MHOT000pas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkanuss KypcoB — «OpraHmueckas Xumus» u «OOmmas u
HEOpPraHU4YecKass XUMHS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHUMHHM BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOpUU CTPOCHMSI OPraHHMYECKUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXMMHUYECKMX U DJICKTPOHHBIX
MPEICTaBICHUI O CTpOeHUH BelecTB. CBeeHns 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XHMMHUHU  [OJYy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON PEAKIIUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BeEllecTBaX U



XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHWdecKas
XUMHUS» OOyYarolMUMCsl TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX IMO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIHMM 3TOro 3akoHa — OT
00o01IaromIeH 10 0OBICHSIONIEH 1 TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKXKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs I0NONHsIeTcs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJOTUYECKU M TPUKIAJHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C JAPYTMMHU HayKaMw,
PacKpbIBaIOT €€ POJIb B TIO3HABATEIBHON U MPAKTUYECKOU NESITEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHIO YBaXKEHHUS K MPOIIECCY TBOPUECTBA B 00JIaCTU TEOPUU
Y IPAKTHYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh UHGOPMAIUIO U IPUMEHSTH €€ JIJIsl MOTIOJIHEHUSI 3HAaHUH,
pelIeHUs UHTEIUIEKTYaJIbHBIX U IKCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a/1a4. B
LEJIOM COJAEpKaHUEe y4yeOHOro mpeameTa «XUMHS» AaHHOTO YPOBHS H3Yy4CHUS
OpUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHMMaHusT (PUIOCOPCKUX WAEH, TaKUX KakK: MaTepualbHOE E€IMHCTBO
HEOPTaHUYECKOT0 U OPTaHUYECKOI0 MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM UM CTPOCHHUEM, I03HABAEMOCTh IIPUPOJIHBIX SABICHUHN IMyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEUYH MEXKIy HOBBIMU (haKTaMHd € TEOPETHUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Tpodiiem, a
TaKKe MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
OOyJaromMXcsi MPUHITHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CoNlepKaHUsl H TOCTPOSHUS TIpeAMeTa MpeAyCMaTpuBarOT (popMupoBaHue
YHUBEPCAIbHBIX YUEOHBIX ACHCTBHM, UMEIOMNX 0a30BOE 3HAYCHUE JIJISl Pa3IMUHbIX
BUJIOB [ICATCJIILHOCTH: pEIICHUS TNpo0jeM, TOMCKa, aHaiu3a W 00paboTKU
uH(popMaluu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIOIIE BaXXKHOE MECTO B IO3HAHUU
XUMHH.

B mpakTuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa30oBaHusl, TaK U Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus, IPU ONPEACICHUH
COJIEPKATEJIbHOW XapaKTepUCTUKU 1IeJIed M3y4YeHHUsl MpeAMEeTa HampaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIbHOCTH Ye€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOANYECKON TOYKM 3PEHUs TAKOM NOAXOJ K ONIPEACIICHUIO LEJNEH W3y4EeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHWYECKHX 3HAHUH KaK  BaKHEHIen
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUHM XHMMHU,
OCBOEHHUE SI3blKa HAYKH, YCBOEHHE UM IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001LIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHMUS;

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHUI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKUX SIBJICHHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a7a4 U3y4eHus
npeaMeTa B IporpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME cpefaHero oOmiero oOpazoBaHus. CeromHs B
NPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHus OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
AKTUBHOTO TOJTYYCHUs 3HAHUIN ¥ MPUMEHEHHS X B PEATbHOM JKU3HH JIJIsI PEIICHHS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3yYEeHUHU NpeaMeTa « XUMHUSD TOMUHHUPYIOIIEee 3HaUCHHUE
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanTaius oO0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHHUEM;

dbopMupoBaHre y OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIIUI), UMEIOIIMX YHUBEPCAJIbHOE 3HAUEHUE U1 pa3jIMuYHbIX BHUJOB
JESITEIbHOCTH: PELIeHUs MpoOseM, MOoUCKa, aHaau3a U o0paboTku uHpopmanmu,
HEOOXOUMBIX JJI MPUOOPETEHHUS OMBITA IS TENBHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHYECKON



0€30macHOCTH XapaKTepa BIUSHUS BEIIECTB 1 XUMHUUECKHX IMTPOIIECCOB HA OPTaHU3M
YyeJoBeKa U IPUPOJHYIO CPEY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKHX
CIOCOOHOCTEM 00yJaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTaHUWE Yy oOOydaronmxcss YOeXKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TPHUPOJEC M CBOEMY 37I0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpemHero oOIero oOpa3oBaHUs Y4YeOHBIM MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBIIACTCS OOsI3aTEIbHBIM YYCOHBIM
MIPEIMETOM.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Hezemto), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnonmueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenpgeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHa M llepromnueckor CUCTEMBI
xumuueckux aneMeHToB J[. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHAbl XWMHUYECKON CBSI3H
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEGHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHMOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10Jis BEILIECTBA B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlarenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



DKCIepUMEHTAIbHbIE METOJbl HM3YYEHHS BEIIECTB M HUX MNPEBPaILCHUIA:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEIICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIII0 YHUBEPCATTLHOTO HHINKATOPA, PEAKITMH HOHHOTO OOMEHA), TPOBEICHIE
paKTHUECKON paboThl «BnusHue pa3anuHbiX (JaKTOPOB Ha CKOPOCTh XMMHUECKOMN
peakuum».

Pacuérurle 3amaun.

Pacy€Ttel 1O ypaBHEHMSM XHMMHUYECKHMX pPEakuMid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM MOHATHS «MaCCOBas JOJISI
BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (HA MpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUINMX HEMETA/UIOB (TaJOreHOB, CEPhI, a30Ta,
dbocdhopa, yriepoga U KpeMHHS) W HMX  COCAMHEHHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJAbl HM3YyUYEHUS BEIIECTB M HUX NPEBPALICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIN OHO
13 BEUIECTB UMEET NPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IOHSATME O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHLHUIAX MOPOMBIILIEHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
ya00peHus.

XuMuUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOT0 UCIIOJIb30BAHUS TPENapaToB ObITOBON XUMHH B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHU4eCKoW XUMuH B 11 Kjacce OCylIeCTBISIETCA YEPE3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KiIacCU(pUKALMS, T[EPUOAUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBAa, (DU3MUECKUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorus: XUMUYecKass MPOMBIIUIEHHOCTb, METAJUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKLIHMOHHBIX MaTE€pHUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOTO TPaKJAHCKOro OOIeCTBa, MPUHATHBIMU B OOILECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA I1O3HABATEJILHOM M TMPAKTHUUYECKON JeATEeITbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAJIbHBIX HOPMax M NpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABaTEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHUI0 MPOdeCcCruil pa3auyHoOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelLIeHus] BOIIPOCOB PAlMOHAIBLHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJINYKS PA3BUTOTO 3KOJIOTMUECKOTO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKpPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIILHONW KYyJIbTYPhl, PEIICHUU TIOOATBHBIX MpoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCTIENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JIeNaTh 000OCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNe, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCTIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



UCITOJIH30BaTh COOTBETCTBYIONINE TIOHITHS JIJIs1 OOBSICHEHHS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TPOTHBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMya, ypaBHEHUE XUMUYECKOU peaKkIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHMSI THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIUpOBaThH
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3IUYHBIX BUIO0B U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IPU pabOTE C XUMUYECKOU
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3HUIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOEH JIEATEIHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

11 KIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUI TPUPOIBI,



B (OPMHPOBAHUU MBINIUICHUSI W KYJIbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOIMMOU IS PEIICHUsI MTPAKTUYECKUX 3a/1ad U HKOJOTHICCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPUPOTHOM Cpe/ie;

BJIQJICHNE  CHCTEMOM  XUMHYECKMX  3HAHUH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTbH, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KPUCTAIINYESCKas PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIMA, pacTBOp, OICKTPOJHUTHI, HEIJICKTPOJHUTHI,
ANEKTPOJIUTUYECKAsT JUCCOIMAINS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEakIii, XUMHUYECKOE DPABHOBECHE); TEOPUHM W 3aKOHBI (TECOpHUS
AIEKTPOJUTUYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS] YHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYCCKHAEC 3HAHUWS, JIGKAIUE B OCHOBE IMOHUMAHUS TPUYUHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€301TaCHOM HCIIOJIh30BAHUH BAXKHEHIIINX HEOPTaHMICCKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTMCAaHWH HEOPTAHNUYECKUX BEIIECTB U UX TPEBPAIICHU;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHCHMM XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETAMEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUNTMYECKasl, BOJIOPOHAS) B COSAMHCHUSAX, THII
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAJLTMYCCKAs ), XapakTep Cpebl B BOAHBIX pacTBOpPaxX HEOPTaHUYCCKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh yMEHUH yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYCCKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIacCy/TpyImie
COCMHEHH (IIPOCThIE BEIIECTBA — METANIbI M HEMETAILIBI, OKCUIBI, OCHOBAHHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOAMIECKOro 3aKkoHa [1.
N. MenneneeBa u 1eMOHCTPUPOBAThH €0 CHCTEMATH3UPYIOINIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUY;



c(OPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XHUMHYECKHUX AJIEMEHTOB M MX COCIMHEHHUI MO MEPUOJaM U
rpynnam I[lepuoandeckon cuctemsl xuMudeckux anemeHToB /1. 1. Menneneesa;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c()OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrollyuX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTEIEHEW OKHMCIEHHUS 3JEMEHTOB, 00paTUMOCTH
peakuuy, y9acTHIO KaTajlu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJISATh YPaBHEHHUS pPEaKUUW pPa3IHUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKIIMHU UAYT 0 KOHIIA,;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KA4YECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKUCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOJIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHSITUS «MacCOBast 10JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOLICHH Ta30B MpHU
XUMUYECKUX PEAKIHUSAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3¢ (eKkTa peakud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;

c(OpMUPOBAHHOCTh YMEHUI COONIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
NOoCyJI0l ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBIMOJHEHHUIO J1a0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XHUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIECIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK YHUBEPCAIBHOTO
WHINKATOpa, BIUSHUE Pa3MYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pPEaKIvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4d [0
TeMam «Metaimey U «Hemeramib») B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIlleHNH C BELIECTBAMHU U J1a0OpaTOPHBIM 000pYAOBAHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  HKOJOTHYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXpPAaHEHMsS CBOEr0 3I0POBbS M OKPYKAIOLICH INPUPOAHOU Cpelbl, OCO3HABATH
OMMACHOCTh BO3/CHCTBUS HA KUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEILIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsE O0y4aroUIMXcs ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
13 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Mertasmibl
2.2 Hewmeramibl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BELIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no paszneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE INIVIAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

XHUMHYECKUH 3JIEMEHT. ATOM.
DneKTpoHHast KOHDUTYpaLUsi aTOMOB

[Tepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
MeHnpeneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX IJIEMEHTOB U UX
COEIMHEHUH 110 TPYIIaM U
nepuoaaM. 3HaUCHHE
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX dyiemeHToB J[.1.
MeneneeBa B pa3BUTHU HAYKH

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

https://m.edso0.ru/9a519a98

CrtpoeHnue BeniecTBa. XuMU4ecKas
CBs3b, eé BUJbI, MEXaHU3MBI
00pa3zoBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb

BaneHTHOCTD.
DneKkTpooTpUulaTeabHOCTh. CTEneHb
okmncieHwns. BemecrBa

https://m.edsoo.ru/11edbb8f

https://m.edsoo.ru/lc7e4ba9



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9

MOJICKYJIAPHOTO U HCMOJICKYJISIPHOT'O
CTPpOCHUA

10

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

I'eneTtnyeckas CBA3b HCOPTraHNYCCKUX

BCIICCTB, Pa3JIMYHBIX KJIaCCOB

Krnaccudukanus XuMruueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCKOM XUMHH. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH

COXpaHEHUs U NIPEBPALLCHUS YHEPTUU

IIpHU XUMHUYCCKUX PCAKIHAX

Ckopoctb peakin. OOpaTuMele
peakiuu. XUMHYECKOEe PAaBHOBECHE

ITpakTruueckas padora Ne 1.
«BnusHMe pa3nnyHbIX (aKTOPOB Ha
CKOpPOCTh XUMHUYECKOH peakium»

https://m.edsoo.ru/f615e37b

https://m.edsoo.ru/bbflfcl12

https://m.edsoo.ru/737884fd

https://m.edsoo.ru/1677f4be

https://m.edso00.ru/e6327ff2

11

DNEeKTPOTUTHYECKAS TUCCOIHAIIHSI.
[TonsiTHE O BOXOPOIHOM IOKA3aTele
(pH) pactBopa. Peakiinu HOHHOTO
oOMeHa. ['uaponan3 opraHuuecKux u
HEOPTraHMYECKUX BEIIECTB

https://m.edso00.ru/3234384a

12

OKHUCINTEIFHO-BOCCTAHOBUTEIHHBIE
peaknuu. [lonsitre 06 >mekTponuse
pacIuiaBoB U pacTBOPOB COJIEH

https://m.edsoo.ru/d19df513



https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513

13

KonTponpHas pabora mo pazaeny
«TeopeTryeckre OCHOBBI XUMHI

https://m.edsoo.ru/42a9681d

14

MerTaminl, UX IOJIOKCHHE B
IIepnonnueckoi cucreme
XUMHUYECKUX dieMeHToR /1. .
MeneneeBa 1 0COOCHHOCTH
cTpoeHus aToMoB. O01IHe
(hU3MYEeCKre CBONCTBAa METAJIIIOB

https://m.edsoo.ru/3aébf2a9

15

CIu1aBBI METAIIOB.
DNEKTPOXUMHUYECCKUN P
HaIpsHKEHNUH METaJUIOB

https://m.edsoo.ru/9cb465ac

16

17

18

XHWMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KaJaui, KaJbIUuH,
Mar"ui, aqroMUHUIN) U UX
COCIMHCHUI

XUMHUYECKHE CBOMCTBA XpOoMa, MEIU
U UX COeOUHEHUN

XHUMHUECKHE CBOMCTBA IIMHKA,
JKene3a U UX COeIUHEHNN

https://m.edsoo.ru/4e8bc6fd

https://m.edsoo0.ru/2393964e

https://m.edsoo.ru/2e9896ea

19

[IpakTnueckas padora Ne 2.
"Pemenue sKkCriepuMEHTAIIBHBIX
3aja4 rno reme «Meramib"

https://m.edso0o.ru/41538b94

20

Hewmeraibl, X mojoKeHUE B
[Tepuoanueckoit cucreme
XAUMHUYECKUX dieMeHToB /I, M.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

https://m.edsoo.ru/d14bd5a6



https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9
https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6

21

DuU3NYECKUE CBOMCTBA HEMETAILJIOB.
Annorponus HeMeTauIoB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yreposa)

https://m.edsoo.ru/41a85f4f

22

XHUMHUYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCIMHEHUN

https://m.edsoo.ru/e6735ca4

23

24

XuMU4YecKre CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHCHHIA
XUMHUYECKUE CBOMCTBA yriepoaa,
KPEMHHS ¥ KX COCTMHCHUI

https://m.edsoo.ru/e359a2eb

https://m.edsoo.ru/ef3a5687

25

[IpumeHeHne BaXKHEUIINX
HEMETAJIOB U UX COCIMHEHUI

https://m.edsoo.ru/e232a911

26

O00011IeHIE U CUCTEMATU3AIUS
3HaHUH 110 Teme «HeMeTanaby.
Brruucnenust mo ypaBHeHUSIM
XUMHYECKUX PEAKIUU U
TEPMOXHUMHUYECKUE PACUETHI

https://m.edso0.ru/539f71b8

27

28

ITpakTuueckas padora Ne 3.
«Pemienne 3KCepuMEHTaIbHBIX
3ana4 rno reme "Hemeramist"»

KonTponbHas pabota mo Temam
«Metamaey u «Hemetamis

https://m.edsoo.ru/d93381a5

https://m.edsoo.ru/842abce9

29

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue n
OpPraHUYECKHUE OCHOBAHUS

https://m.edsoo.ru/d9ddcc76

30

AMpoTepHbIe HeopraHU4ecKHue u
OpraHUYECKHE COETUHEHUSI.

https://m.edsoo.ru/9c4d7af9



https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb
https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8
https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9

I'eneTnueckas CBA3b HCOPTraHUYCCKUX
" OPraHUu4YCCKHUX BCIICCTB

Poune xumuu B o0ecrieueHuN
31 9KOJIOTUYECKOM, IJHEPIreTUIECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU

MCAUIIUHBI

https://m.eds00.ru/9173971d

[Ipencrarnenus 00 0OMKX HAYYHBIX
32 MIPUHLIMIIAX POMBIIUIEHHOTO
MOJTYYCHUST BaKHCHIIINX BEIIECTB

YenoBek B MHUPE BCUICCTB U
MaTcprajioB

33

https://m.edsoo.ru/bcal6d6f

https://m.edsoo.ru/7ccc2b22

34 XuMHS U 3I0pOBBE YEIOBEKA

https://m.edsoo.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://m.edsoo.ru/9173971d
https://m.edsoo.ru/bca16d6f
https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

11 KIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOTOJIATAlOIIME  TOHATHA  (XMMHYECKHUH  DJIEMEHT, aTOM,
AJIEKTPOHHAsT 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIC OpOHMTAIN
aTOMOB, HWOH, MOJIEKYJIA, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTb,
CTENEHb OKHUCJICHHWS, XHMMHUYECKass CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakuuit (OKMCTTUTEIIBHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHUCIUTEIND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEakIHH, XHUMHYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpUS DIIEKTPOIUTUUECKOM
quccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MMacCHOM UCIOJB30BAaHUN BAKHEHIIINX HEOPTraHUYECKUX BEIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

ChopMupoBaHHOCTh YMEHUW BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSA3b M3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IPU OIHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILIECTB U MX IPEBPALICHUH; BBIBIATh B3aHUMOCBSI3b XUMHUUYECKHX
3HaHUHN c MTOHATHSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYUYHBIX IPCAMCTOB

1.3

BnaneHue OCHOBHBIMM METOJaMHU HAaYYHOTO TO3HAHUA BCHICCTB U
XUMHYECKUX SIBIICHUI (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopMupoBaHHOCTE YMEHHI ONPEIENATh BAJCHTHOCTh U CTEICHb
OKHCJICHUSI XHMHYECKMX DSJIEMEHTOB B COEOUHEHHUAX Pa3JIMYHOTO
cocTaBa, BHJI XHUMHUYECKOW CBSI3M  (KOBaJieHTHasi, HWOHHasi,

MCTALIIMYCCKAad, BOI[OpO,Z[Ha}I) B COCAUHCHUAX, TUIL KpI/ICTaJIJII/I‘-IeCKOI\/'I




PEUIETKA KOHKPETHOTO BEIIeCTBa (aTOMHasl, MOJIEKYJIsipHasi, HOHHas,

MeTaJUTH4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHIA ONPEACTATH XapaKTep CPebl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COCAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCHPUIIMPOBATH  XHUMHYECKHE
peaKkuuu Mo pa3IMYHbIM MIPU3HAKaM (YHCITY H COCTaBYy pearupyromumx
BEILIECTB, TEIIOBOMY d(QexTy peakuuu, HU3MEHEHHIO CTEHeHeH
OKUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopMHpOBaHHOCTh YMEHMH COCTaBJIATH YPAaBHEHMsI peakUuit
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPAaBHEHMS DPEaKLHN
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHS, MPU KOTOPBIX ATH PEaKIHH
UIYyT 10 KOHIA

CdopmupoBaHHOCTH YMEHUM MIPOBOJIUTH peakuuu,
MIOATBEPKIAIOIIHE KAueCTBEHHBIN COCTaB pa3InYHBIX
HEOPraHWYECKUX BEUIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,

NMPUCYTCTBYIOIIHMEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

1.10

1.11

CdopmrpoBaHHOCTh YMEHUN PACKPBIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX  PEAKLUI IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOI0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3/1E€UCTBUA

(npunnun Jle HlaTtense)

OO6m1ast 1 HEOpraHUYECKask XUMHUS

2.1

2.2

ChopMHUpOBaHHOCTH YMEHHUN PAaCKPBIBaTh CMBICH [leproandeckoro
3akona .M. MeHnneneeBa  u JEMOHCTPHUPOBATH €ro
CUCTeMATHU3HUPYIOMIYI0, OOBSCHUTENBHYI0O M  MPOTHOCTHYECKYIO
byHKIIIT

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHHE AaTOMOB XMMHYECKHMX DJJeMEHTOB |—4  mepuonoB
[Tepuonuueckon CHUCTEMBI  XHMHYECKHUX  DIIEMEHTOB ..
MeHieneeBa, UCTIONIb3Ys MMOHSTHUS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIINY,
«QHEPreTUYECKNE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XHMMHUYECKUX 3JIEMEHTOB M HX COCI[I/IHGHI/Iﬁ o nepuoaamM u




rpynnaMm Ilepuogudeckoil cUCTEMbl XMMHUYECKUX 3iIeMeHTOB JI.M.

Menneneena

2.3

2.4

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XMMHAYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, TIOATBEPKIATh CYIIECTBOBAHNE TCHETHUECKOM CBA3N MEXKILY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  ITIOMOIIBIO  ypaBHEHHH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTH YMEHHMH yCTaHAaBIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJaccy
(rpymme) coequHeHui (POCThIe BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHMH, KUCJIOTHI, an)OTepHLIe TUAPOKCHUADBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHHH HCII0JIb30BaTh XMMUYECKYIO0 CUMBOJIUKY
JUI COCTaBJIeHUS (OPMYJT BELIECTB U YpPaBHEHMH XMMHUYECKHX
peakmmii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEJIbHBIX HEOPraHWYECKHUX BELIEeCTB (yrapHblii ras,
YIJIEKUCIBIN ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEHIECTB  Pa3IUIHBIX
KJIACCOB, MTOJATBEPIKIATh CYIIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPTraHWYECKUMU  BEIIECTBAMU C  TOMOUIBI0  YpaBHEHH

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHATH
XUMHUYECKHH SKCIEpPUMEHT (pa3siokeHHEe NepoKcHIa BOJAOpoJa B
IIPUCYTCTBUY KaTaJIN3aTopa, ONPEESICHHE CPE/Ibl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBHOIO WHIUKATOpA, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKlUu Ha CyabdaT-, KapOOHAT- U XJIOPHU/I-
AQHUOHBI, Ha KATUOH aMMOHHUS, pElIEHHE HKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Metael» U «HemeTanisl») B COOTBETCTBUU € MPaBUIaMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BEIIeCTBAaMH U
na0opaTOpHBIM ~ O00OpYJIOBAaHMEM;  NPEACTABIATH  PE3YJIbTaThl
XUMHYECKOrO OJKCIlepuMeHTa B  (Qopme 3amucu  ypaBHEHHM
COOTBETCTBYIOLIMX peakuuil U (OpMyJIUpOBaTh BHIBOJbl Ha OCHOBE

OTUX PCIYJILTATOB

2.8

CdopmupoBaHHOCTE yMEHHI COOMIOAATh MpaBUiIa IOJH30BAHHUS

XUMHAYECKOH ToCcy0oi U 1abopaTOpPHBIM OO0OPYIOBAHUEM, a TAKXKe




IpaBujIa OOpaIIeHHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE  YMEHHH  XapaKTepU30BaTh  XHUMHUYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE IIPOMBIIUICHHOTO MTOJIYYEHUSI CEPHOU
KHCIIOTBI, aMMHUaKa, a Takxke c(hOPMUPOBAHHOCTh MPEACTABICHUI 00
OoOIIMX HAyyHBIX MPHUHIMIIAX M JKOJOTHYECKHX Mpoliemax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CdopmupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTaBIISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SBJIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, € (PYHKIMOHATHHOH T'PAMOTHOCTH, HEOOXOIMMOW IS
pelleHrs TPAKTHUYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM cperie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKU AQHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyr0 M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh TMpaBHJia HKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY UM TPYJOBOHM JEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 30POBbS M OKPYKAKOIIEH NPUPOIHOU

cpensl

3.4

3.5

Oco3HaBaThb OMNAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcn mokazarens [IJIK,
MOSICHATH HA IPUMEPAX CIOCOOBI YMEHBILIEHHS ¥ IPEAOTBPAILCHUS UX

BpPCIHOTO BOS}IGﬁCTBHﬂ Ha OpraHuv3M 4€JIOBCKa

ChopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
WCIIOJIb30BAaHUEM TOHSTHUSl «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
O0BEMHBIX OTHOIIEHUN Ta30B MPH XUMHUYECKHX pPEAKIHIX, MacChl
BelIeCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHECPTIHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

TeopeTnyeckrue OCHOBbI XUMHUHU

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

XUMHUECKUH 31IeMeHT. AToM. SIipo aToMa, U30TOIBL. DIEKTPOHHAsA 000JI0UKa.
DHepreTUUecKrue ypoBHHU, HOAYPOBHH. ATOMHBIE OpOUTaINH, S-, P-, d-3JIEMEHTBI.
OcobeHHOCTH pacipeesieH sl 3JIEKTPOHOB 110 OpOUTANISIM B aTOMaX JIEMEHTOB

NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB

[Tepuonuueckuii 3akoH u Ilepuonnyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.W. Menneneesa. CBsi3b nepuoiudeckoro 3akoHa u Ilepuoanueckoil cucreMsl
xuMu4eckux aemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKUX D3JIEMEHTOB H
00pa3yeMbIX MMH IMPOCTBIX M CJIOXKHBIX BELIECTB IO IPyHIaM U MEpUOaM.

3HaueHue MepruoINYECKOro 3aKoOHa B pa3BUTUU HAYKH

Ctpoenue BemecTBa. XHUMHUYECKas CBS3b. BHIbI XUMHUYECKOW CBS3H
(koBajieHTHasi HETOJSpHAs W TOJSpHas, WOHHAs, MeTauiueckas). HoHsr:
KaTUOHBl M aHHOHBI. MexXaHU3Mbl 00pa30BaHHS KOBAJCHTHONH XUMHUYECKON

cBs3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BogopoHas cBs3b
BanenTHOCTB. DneKTpoOTpULIATENBHOCTE. CTENEHh OKUCIEHUS

BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THMA KpUCTAUIMYECKOW pemeéTku. lloHsaTne o aucnepcHbIX
cucreMax. VIcTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBasi 101 BEIIeCTBa B

pacTBOpe

KJ'IE[CCI/I(bI/IKaI_[I/IH HCOPTaHUYCCKUX COEIMHEHUIA. HOMCHKJIaTypa
HCOPTaHNYCCKUX BCIICCTB

XuMHu4deckas pcaKus. Knaccn(bmcaunﬂ XUMHUYCCKUX peaxunﬁ B
HCOpFaHI/I‘{CCKOﬁ n opraHqucxoﬁ XHMHUU. 3aKOH COXPAHCHUS MAaCChI BCIICCTB,

3aKOH COXPaHCHH U MMPEBPAILLICHUA SOHEPTHUHN ITPHU XUMHUYECKUX PCAKIIHUAX

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOGparumbie peakiuu. XUMHUYECKOe paBHOBecwe. MDakTOphl, BIUSAIOMNAE Ha

cocTosiHre xumudeckoro pasHoBecus. [Ipunnun Jle [llarense




1.10

OnekTponuTrueckas auccouuanys. CunbHbIe U cinadble dmekTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEIECTB: KHUCNAsA, HEUTpanbHas, IuienouyHas. Peaxuuu

HOHHOTO 0OMeHa

1.11

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pC€aKuu

2.1

HeOpFaHI/I‘ICCKaH XUMMUA

Hewmeramibl. [lonoxxenue nemetaiuioB B [lepuoandeckoi cucteMe XMuMAYECKUX
anemenToB /.M. MeHneneeBa 1 0COOEHHOCTH CTpOeHUs1 aToMOB. Du3ndeckue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (HAa IMpUMEpPE KHUCIOpOAa,

cepsl, pocdopa u yrireposa)

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHCHUH  (OKCHJIOB,
KHCJIOPOJICOICPXKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHHi). IlpumeHeHue

Ba)KHEHUIIIMX HEMETAJIJIOB U MX COCI[I/IHGHI/Iﬁ

Mertamnel. [lonoxenue merauioB B Ilepuoanyeckoil cucreMe XHMHUYECKHUX
anemenToB .. MenneneeBa. OCOOEHHOCTH CTPOSHHS DIIEKTPOHHBIX 000JI0YEK
aTomMoB MeTaiioB. O0mue ¢pu3nueckue cBoicTBa MeTauioB. CIIaBbl METAIIIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHHfI MCETAJlJIOB

2.4

2.5

3.1

XUMHYECKHUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, KaHWid, KaJbIIUMH,
MarHuii, allOMMHUN, [IUHK, XpOM, XKelle30, MeJb) U UX coequHeHui. Oouue

CITOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy 1 TCXHHUKE
I'eneTnyeckas CBI3b HEOPTraHNYCCKUX BCUICCTB, IPUHAJICKAIIUX K PA3JIMYHBIM
Ki1accaM

XUMHS U KU3Hb

Ponp xumuu B oOecrnieueHUH 3KOJ'IOFI/I‘-ICCKOI7I, 3HepFeTI/I‘{eCKOﬁ u HHHleBOﬁ
6630HaCHOCTI/I, Pa3BUTHHU MEAWLIUHBI. IlousTue o HAaYYHBIX MCTOAAax IMO3HaHHA

BEHIECCTB U XUMHUYCCKUX peaKHI/IfI

3.2

[TpencraBienust 00 00X HAYYHBIX IPUHLUIIAX TPOMBILIUIEHHOTO MOJIy4YEHUs
BOKHEUIIUX BEIIECTB. YeI0BEK B MUpE BEILECTB U MATCPHUANIOB: BaKHEHIINE
CTPOUTEIIbHBIE MAaTepuasbl, KOHCTPYKIIMOHHBIE MAaTEPHUAJIbI, KPACKH, CTEKIIO,
KepaMHKa, MaTepHaybl JUIS AJIEKTPOHUKH, HAHOMATEpHalbl, OPTaHUYECKUE U

MUHEpAJIbHBIE yI00pEHUS

3.3

Xumusa u 300pPOBEE YCJIOBCKA: IIpaBWJiIa HCIIOJB30BaHUA JICKAPCTBCHHBIX
npenapaToB, TpaBwia OE30MacCHOTO WCIONB30BaHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCCHHGBHOI\/‘I KHU3HHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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