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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B oOpa3zoBaTelbHbIX oOpranm3anusax Poccuiickoit denepanuu, peanusyromumx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MNpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIECHHOCTU IENEH, COJEp)KaHUs, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peajH3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO H
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOI'O OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(PUKUA HAyKH XUMHH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYI0 pOJib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXaIollIeM MUpPE KaK O €AMHCTBE MPUPOIbI U YEIO0BEKa, KOTOpoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMOH 4YaCThbl0 MHUPOBOH KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, 3HEPreTMYECKOM, MHUIIEBOH, 3KOJIOTMYECKOH O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEoOXOAUMYIO MM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMus» sBISIOTCA 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOILIEH XMMMM) U OpraHndecko xumuu. @OpMUPOBAHUE JAHHON CUCTEMBI 3HAHMU
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHUPOBAHA B TPOTpaMMe TI0 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0J]Ia K M3YYCHHIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOpUM CTPOEHUS OPraHUyYeCKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COCIMHEHMH. B Kypce opraHm4eckol XUMHUU MOJy4arOT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHS B TNpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKass XUMUs» 00yJaromMMCs MPETOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHMAaHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro mpenmMera « XUMHsD JaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, I0O3HABAEMOCTb PUPOJAHBIX SIBJIECHUIN MTYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEpPHAJIOB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHHE YHHUBEPCATbHBIX YUEOHBIX NEHCTBHM, MMEOIINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke npenoaaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl, TaKk U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJULIIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XHUMHUYECKOM HaykKu Kak o0JacTH
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOUW TOYKE 3pEHUs TVIABHBIMH IEISIMA HM3YYCHHS TpeaMeTa «XUMHUS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(GbyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKHAX PEaKIUi, HeOOXOIUMBIX IS PHOOPETCHHUS YMEHUN OPHUEHTHPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM TMpaBuil 0Oe3011acHOrOo
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpa3oBaHus. CeromHs B TPENOJaBaHUM XWMHUU B OOJIBIICH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE coJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIONIET0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHANBHON I'PaMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON >KU3HU JJISl PelIeHus
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHUS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  OOydaloIIUMXCsl K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMmupoBaHre Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHITHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JEeSITeNFHOCTH, KOTOpas 3aHMMaeT BaXHOE€ MECTO B MO3HAHWM XUMUU, a TaKXKe Ui OIEHKHU C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIsl IOWCKA U aHalu3a Y4eOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(opMupoBaHHE U Pa3BUTHE y 00YYAIOLIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMUTAaHUE Yy OOyYarommxcsi yOSKAEHHOCTH B TyMaHHUCTHUYECKOW HAINpPaBICHHOCTU
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
300POBbBIO, @ TAKIKC HpI/IO6peT€HI/I$[ OIIbITa MCIIOJIB30BAHUS TMOJTYYCHHBIX 3HAaHUHU AJId TPpUHATHA
I'paMOTHBIX pCHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeI[MCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 gac B Hezemio).

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuUMUYecKui dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAsE 000JIOYKA.
DHepreTUyecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB JI. .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
snementoB [[. M. MenpaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKas CBsI3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HEMnoJIApHas U TOJIsipHasi, MOHHAs, MeTajulnueckas). MexaHu3mbl 00Opa3oBaHHs KOBaJCHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKkTpooTpULATeNbHOCTh. CTeneHb OKUCIIeHNs. IOHbI: KAaTHOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MIcTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranmdyeckux coeAuHeHud. HomeHknarypa HEOpPraHUYECKUX
BellecTB. ['eHeTHueckas CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCcaM.

Xumuyeckass peakius. Krmaccudukanus XUMHUYECKUX pPEaKIWid B HEOPraHMYeCcKoW u
OpraHMYEeCKON XUMHH. 3aKOH COXpPaHEHUsI MACChl BEIECTB, 3aKOH COXPAHEHMS U MPEBpaAICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4HbIX (PakTopoB. OOpaTUMbIE peakiluu.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUSIOINIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle [Hlartense.



DnekrponuTrudeckas gucconuainus. CuinbHble U cinadbie 3eKTposuThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENHbHO-BOCCTAHOBUTENIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbI M3yY€HHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckas cucreMa xuMHuYeckux 3nemeHtoB J[. M. MenneneeBa», u3ydeHHE
MOJIEJIe KPUCTAJUIMYECKUX pemETOK, HaOMI0/IeHHe M OIHUCAaHUE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE IEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/ieJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBI0O YHUBEPCATHLHOTO WHIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIHW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMUUYECKUX PEAKIIUNA, B TOM YHCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHSTUS «MaCcCOBAsI IOJISI BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomoxxenune HemeramioB B Ilepuoanyeckoin cucTeMe XMMHUYECKUX
anemeHnToB JI. 1. MenneneeBa W OCOOCHHOCTHM CTPOCHHS aToMOB. (DuU3WUYECKHe CBOMCTBA
HEMETAJJIOB. AJIUIOTPOTIHS HEMETA/UIOB (Ha IpUMeEpe KUCIopoaa, cepsl, hocdopa u yriepoaa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia M KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)XKHEMIINX HEMETAJUIOB U UX COCTMHEHUN.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0YeK aToMOB MetayioB. Oomiue
¢dbuzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METAJIIOB.

XWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAIOB (HATpWi, KalWl, KaJbI[UH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUIA.

O61ue crnocoObl Noay4eHus MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB M MX [PEBpPALICHUN: H3y4YECHHUE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJleHWE ¥  ONHMCAHHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U LIEJOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XumMus 4 KA3Hb

Ponp xuMuu B o0ecniedeHrnr 3KOJOTHYECKON, SHEPTeTHYEeCKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIMHBL. [loHATME O HayuyHBIX METOJaxX I[IO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 OOMMX HAayyHBIX TPUHIUINAX [POMBIIUIEHHOTO TMOJY4EHHUS
Ba)XKHEHUILINX BEILIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUAIOB: BAXKHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHaylbl JUIsl DJIEKTPOHUKH,
HaHOMATEpHUAJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.



XuMHs M 3]I0pOBbE 4YEJIOBEKAa: MpaBUJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX IIPENapaTosB,
npaBuia 0€30MacHOT0 UCTIOIBb30BAaHUS MPETapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XUMHUU B
11 kyacce oCyIecTBIACTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATUM, SBISIOUIUXCA CUCTEMHBIMU Il OTJENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbId (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTEe3,  Kiaccuukamusi,  NEepHOAWYHOCTb,  HAONIOJCHHWE,  OKCIEPUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NYECKHE BEJIMYUHBI U €AMHUILIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIaeMbIE, TOTUIUBO, PECYPCHI.

Texnomorus::  XUMH4YecKas  MPOMBIILIEHHOCTb, MeTaJTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OGPA3OBAHUMA
JIMHHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHMSA K pe3yJabTaTaM OCBOCHHS OOYJarOITUMUCS
MporpaMM cpejHero odmiero oo6pazoBaHusi (JIMYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TOJIXOJOM B CTPYKTYypE JHMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUSA NpeaMeTa «XHUMHsD» Ha YpPOBHE CpeaHero ooiero o6pazoBaHus
BBIJICTICHBI CIIEAYIOIIHNE COCTABIISIONINE:

OCO3HAaHHE O0YYAIOIIMMUCI POCCUHUCKON TI'pa)KTAaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIM4Me MOTHUBAILIUU K 00YUEHHUIO;

[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HAa OCHOBE KIIOYEBBIX
[EHHOCTE! U UCTOPHUECKUX TPAAULIN 6a30BO HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH AESITETHHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIMMHU IEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIW4Yue TPABOCO3HAHUS DKOJOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS NpeaMera «XUMHUs JIOCTUTAIOTCS B E€IUHCTBE
yu4eOHOM M BOCIUTATENHHOW JEATENHHOCTH B COOTBETCTBUHM C TYMAHHCTUYECKUMH,
COI[MOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMU M HJCAJIAMH  POCCHICKOTO



IpaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TPAaBWIAMH TOBEACHUS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH O0YJAFOIIHXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeAMeTa «XUMUS» OTPAXKarT CPOPMHUPOBAHHOCTH
OTBbITa TO3HABATEIBHON W TPAKTHYECKOW JESTENbHOCTH OOyJaromuXCs 110 pealn3aliu
MIPUHATHIX B 0011IECTBE IIEHHOCTEH, B TOM UUCJIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00yJarOIIUMHCS CBOMX KOHCTUTYLMOHHBIX IPaB U 0043aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPSAKY;

MPEACTABJICHUSI O COIMAIBHBIX HOpPMax W TMpaBUjIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/IaHUHU YU4EOHBIX MTPOEKTOB,
pelieHun yueOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHHH XUMHUUECKHX YKCIIEPUMEHTOB;

CrOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI JIPYruX
[P aHAJIN3€ Pa3JINYHbIX BUJIOB yUeOHOM A€ATEIbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS |

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HAcl€UI0 OTEUeCTBEHHOU
XUMHH;

yBa)KEHHsI K IpoIleccy TBOPYECTBA B OOJACTH TEOPUHM U MPAKTUYECKOTO NPUMEHEHHS
XMUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAayKH €CTh pe3yJbTaT JJIUTENbHBIX HaONI0/IEHUH,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX OMCKOB, TOCTOSIHHOTO TPYy/Aa YUEHBIX U TIPAKTUKOB;

MHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMIOJIyUEHUHM M TOCIEOYIOIIEM aHaju3e
nH(pOpPMAaLIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBA3aHHbIE C XUMUYECKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEHICHHs, OPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TOBEJCHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MMOHUMAaHMs LIEHHOCTEH 3J0poBOro U 0e30macHoro oOpasza >KM3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHHs MpaBuil OE30MacHOTO OOpaleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS L[EHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO M KOJUJICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEeOJICHHS alKOroJs,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HO, TBOPUECKOH U IPYTrUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHUE€ B PEIICHWUM NPAKTUYECKUX 3a/ady COLMUAIBHOUN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYCHHUIO MPO(eccHil pa3nyHOrO poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMUU;



YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3ybTaTaM TPYAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYATbHOW TpPAaEeKTOpPUU OOpa30BaHUSA,
Oymymieit mpodeccuu U peanu3anud COOCTBEHHBIX YKHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEN 001IECTBa;

6) 3Kx0/10rnuecKoro BOCNMTAHUA:

9KOJIOTMYECKHU 11€J1eCO00Pa3HOr0 OTHOIIEHHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMmiie;

MMOHUMAHWUS TII00AIEHOTO XapakTepa YKOJIOTHUYCCKUX MPOOIIeM, BIMSHHS SKOHOMHUYESCKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOM CPEIBI;

OCO3HAHUsI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKEHUM XUMUU JIJIsI PEIICHHs] BOIIPOCOB
PaIOHaIBLHOTO MPUPOAOIOIB30BAHUS;

AKTUBHOTO HEMPUSTHS JEHCTBHM, MPUHOCIIINX BPEJ OKPYXKAIOIIECH MPUPOJIHON Cpere,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
JESTETPHOCTH  DKOJOTUYECKOW HANpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIHPHOM, KOMMYHUKATHBHON U COIMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTHH XeMopoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH;

MOHUMaHMS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHATIBLHOTO HAYYHOT'O MBIIJIEHUS, CO3/IaHUHU LIEIOCTHOTO MPEACTaBICHUS 00 OKPYKaoIeM
MHpE KAaK O €IMHCTBE IMPUPOJbI M YEJIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodieM COXpaHEHUs! PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMH JUIsl COBPEMEHHOM IMBWIM3AIMH: B €€
F'yMaHUCTUYECKOW HAIMpPaBICHHOCTH M BaKHOW POJM B CO3JaHUU HOBOW 0a3zbl MaTepuUaIbHON
KYJIBTYpbI, PEIICHUH II00abHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBOW M HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPy/Aa U SKOJOrMYecKd KOM(GOPTHOM KU3HU KaXKJIOTO 4JIeHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUs CYLIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS IS
aHaJiM3a U OOBACHEHUs SIBJICHHUM OKPYXKAIOLIErO0 MHUPAa M MPOUCXOIAIIMX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJbIO MOJIYYEHHUSI 1I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCTOJIb30BaTh XUMUUYECKUE 3HAHUSA JUTSl peLIeHUs TpodiieM
B peajibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY T[IOJyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPeOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM Tpyda B pa3iduuHbIX cdepax mpodeccuoHaTbHOMI
NEeSTENBHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble pe3ylbTaThl OCBOCHHUS Y4EOHOTO IpenMmera «XUMHs» Ha YPOBHE
cpemHero o0Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIHUILIMHAPHBIC
(Mex1npeaMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyYHOW KapTUHBI MUpa
158 CHCHI/I(l)I/IKy METOJOB IIO3HAaHUA, I/ICHOJII)SYGMI)IX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAayYHBIH (aKT, MPHUHLMUII, THUIMOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, HCCIICIOBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHHUBEPCAJIbHEIE yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHbIE, KOMMYHHUKATUBHEIE,
perynsaTuBHbIE), oOecreunBaonme (GopMupoBaHne (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJILHOW KOMIETEHIIMH 00y4Jaroluxcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS  KMCMOJIb30BaTh ~ OCBOEHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUS B I03HABATEIBHOW U
COLIMAIBHON MTPAKTHKE.

MeranpeaMeTHBIE PE3YJIbTATHl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMH yUE€OHBIMU
II03HAaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'IﬂTI/IBHI)IMI/I HCﬁCTBHﬂMH.

OBJIaIleHI/Ie yHI/IBepcaJIbelMP[ y‘leﬁﬂbIMl/l MOoO3HABaATCJIbHBIMHU IIQfICTBI/IﬂMPI:

1) 6a3oBble JJorMUecKHUe AeHCTBUSI:

CaMOCTOSITENIBHO  (DOPMYJIMPOBATh W aKTYyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENICNIATh [N JICATEIBbHOCTH, 3ajaBas IapaMeTpbl W KPHUTECPHUH WX JOCTHKCHHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJIb30BaTh TMPU OCBOCHHWHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICTATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHE TIOHATHS 11 0ObSICHEHUS OT/ICTBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAITUU BEIIECTB U XUMUYCCKUX PEaKIIHil;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBSA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE paCCY)KJACHHUS (WHIAYKTHBHBIC, JCHYKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B PACCMaTPUBACMBIX SIBJICHUAX, (OpMyIHpOBaThH
BBIBOJIBI U 3aKJIFOUEHU;

MPUMEHSTHh B TPOIECCE MO3HAHUS, UCIIOJIb3YEeMbI€ B XUMHH CHUMBOJIMYECKUE (3HAKOBBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIEMEHTA,
XxuMuueckas ¢GopMyna, YpaBHEHHME XUMHUYECKON peakuu — TMpU pEHIeHHH Y4eOHBIX
MMO3HABATENIBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIBHBIC MPEICTaBICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 6azoBbIe HCCIEN0BATEIbCKHE 1eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHiA;

dbopMmynupoBaTh LEeTH MW 3aJa4yd  HUCCIEJOBAaHHWSA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI MO MTPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BIIAJIETh HAaBBIKAMH CAMOCTOSITENIFHOTO IUTAHUPOBAHUS M TIPOBEICHHS YYCHHUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €r0 pe3ynbTaT, (OopMyIUpOBaThH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIIbCKONM W TPOEKTHOM JesITEIbHOCTH,
IPOSIBJIATh CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEllIeHUs
IIPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METO0B [T0O3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JIUTEepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBaTh MH(GOPMALIMIO Ppa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(dbopMynHpoBaTh 3ampochl U TPUMEHATH PA3IUYHBIE METOJBl IPU TIOMCKE H OTOOpe
nHbOopManny, He0OOXOAMMOH IS BBITIOJIHEHUS YU4eOHBIX 3aJ1a4 ONPENeIEHHOTO THIIA;

MPUOOPETaTh OMBIT KUCIOJIb30BAHUSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (JOpMY HpEJICTaBICHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKH U JIpYTHE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KauyecTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMeTHble ((u3NYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, POpMYIIbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH AeliCTBUSIMU:

3aJlaBaTh BOIPOCHI [0 CYIIECTBY OOCYXJaeMOW TEMBI B XOJie AUAJora W/WINM JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO BBINOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlMed pe3yabTaTOB IMO3HABATEIbHON AEATENBHOCTH, NOJIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMM TIPU BBINOJHEHHHM XHMHUYECKOTO
JKCIIEPUMEHTA, IPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro npoekra U (OpMYIMpPOBATH BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCIIeIOBAaHU ITyTEM COTJIaCOBaHMsI MO3ULIMI B X0J1€ 00CYKJICHUS 1 OOMEHAa MHEHUSMHU.

OsgiiaieHNe YHHBEPCAIbHBIMYU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSTEJIBHO IUIAHUPOBATh M OCYLIECTBIISATh CBOIO IO3HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ Leau W 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUM IPU BBIIOJHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pEIIeHUsS C YIETOM TMOJIYYCHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYLIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HAa OCHOBE CaMOaHAlIM3a U
CaMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATbBI

IIpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas XUMHsD)
OTpaXKaroT:

C(OPMHUPOBAHHOCTh NPEJCTABICHUNH: O XMMHUYECKOH COCTaBIISIOIIEH €CTeCTBEHHO-
Hay4HOM KapTHMHBI MHpA, POJM XHMHUHU B TO3HAHUM SIBICHUN INPHPOJBI, B (HOPMUPOBAHUU
MBILIUIEHUS] U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM ais
pelieHusl MPaKTUYeCKUX 3aJad M SKOJIOTHYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3J10pPOBBIO U IPUPOJTHOM CpENIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUH, KOTOpas BKJIIOYAeT: OCHOBOIMOJAraroiiue
MOHATHS (XMMUYECKHHA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 2JIEKTPOHHBIE OpPOHUTAIN aTOMOB, HOH,



MOJICKYJIa, MOJIb, MOJISIPHBIH OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATEIHLHOCTh, CTCIICHb
OKUCJICHUSI, XUMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAs, METa/NIMYecKas, BOJOPOJHAs),
KpUCTAJUITMYECKasi  pemérka, THUIBl XHMHYECKHMX  PEaklHil, pacTBOpP, AJICKTPOJUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT NUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW  peaklHH, XHMHYECKOE€ paBHOBECHE); TEOPHUM M  3aKOHBI  (Teopus
ANEKTPOJUTUYECKON Aucconuanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHMsI W TMPEBPAIICHUS DHEPTHU MPU XUMUUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKAIIMEe B OCHOBE IIOHMMAHMSI TPUYMHHOCTHU U CHUCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(hakTOJIOTMYECKHEe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYICHHH M OE30MaCHOM HCIIOIh30BaHUH
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITEIIBHOCTH YEIOBEKa;

c(hopMUPOBAHHOCTh YMEHUY BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHSATHH, YCTaHABIUBATH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TMOHSTHS MPU ONMHUCAHUN HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOopMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB W YpPAaBHEHUH XHMHYECKHUX PEAKIMH, CHUCTEMATHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HEOPraHHYECKHUX BeEHIeCTB (yrapHblii ras,
VIJICKUCIIBIA Ta3, aMMHaK, TamiéHas W3BECTh, Herami€éHas W3BECTh, MUTHEBAsl COJa, MHUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTHh YMEHUH OMPEACIIATh BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYeCKasi, BOJIOPOJHASI) B COCIUHEHHSX, TUI KPUCTAJUTMUYECKOW PEMIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHAs, METAJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hopMUPOBAaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUUECKUX BEIIECTB
10 UX COCTaBY K ONpPEACIEHHOMY KJIAcCy/TpyIIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAIIJIBI U
HEMETaJUIbl, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(POTEpHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICH TIepuoandeckoro 3akona J[. U.
MenneneeBa ©  JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSACHHUTEIBHYIO |
MMPOTHOCTUYECKYIO (YHKIINH,

chOpMUPOBAHHOCTh YMEHUW  XapaKTEpH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuoioB [leproanueckoil cucteMbl XUMUYECKUX AeMeHToB /1. M.
MeHnieneeBa, HCIHOJB3YS MOHITHS «S-, P-, O-3JEKTPOHHBIC OPOHMTANINY, «IHEPreTUUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUs CBOWCTB XMMHMUYECKUX 3JEMEHTOB M HX
COEIMHEHMH 10 nepuodam u rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIIeCTBAMU C IOMOILIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIMPOBATh XUMHUYECKHE PEAKIMU MO Pa3TUYHBIM
mpu3HakaM (YHCIy W COCTaBy pEarupyrolINX BEIIECTB, TeIIoBOMY JGQeKTy peakiuu,
W3MEHEHUIO CTETIeHEel OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PeaKIliy, YIaCTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpalI€HHBbIC YpaBHEHUs peaklMii MOHHOTO OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX ITU
peakuuu UAYT A0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TPOBOJMUTH PEAKIMH, IOATBEPKAAONME KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPAX HEOPraHMUECKUX BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH PACKPBHIBATH CYIIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlMii;

c(OPMHUPOBAHHOCTh YMECHHI OOBSACHSATH 3aBUCUMOCTh CKOPOCTH XHMHYECKON PEaKIUu OT
pa3nuYHbBIX (PAKTOPOB; XapaKTep CMEHICHHS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llatense);

cOPMHUPOBAHHOCTh YMEHHW XapaKTEPU30BaTh XUMHUYCCKHE IPOIECCHI, JICXKAIIHE B
OCHOBE MIPOMBIIIVICHHOTO MOJYyYEHUsI CEPHON KHUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTh
MpeACTaBICHUN 00 OOIMIMX HAYYHBIX MPUHIIUIIAX U DKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTh YMEHUU TPOBOJIUTH BBIYUCICHUS C UCIOJH30BAHUEM TOHSTHS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMUYECKUX
peakusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBHUJIa MOJB30BAHKUS XUMUUYECKON TOCYION U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKANW DSKCIICPUMEHT
(paznmokeHHe TepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIpEIENIEHHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMUHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIE pPEaklUUd Ha
cyibdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib»y) B COOTBETCTBHHM C TMpaBUJIAMH TEXHHKHU
0€30MacHOCTH MpHu 00pallleHHH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPE/ICTABIATh
pe3ynbTaThl XMMUYECKOTO SKCIepUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI HH(POpPMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpelICcTBa MAaccOBOMl KOMMyHMKaluu, WHTepHET u
APYTHX);

chOpMUPOBAHHOCTh YMEHHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IE€JIeCO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ompeaeNEéHHBIX BEUIECTB, MOHUMAas cMbich nokasarens I[1JIK, moscHaTe Ha nmpumepax crocoObl
YMEHBUIECHUS U MPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€JI0BEKa;

JUis 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEUIECTB U XUMUYECKHUX SBICHUII;

JUIS CIEMBbIX W CHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHMHE, 11 kaacc

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3iesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemeHToB J[. . Meneneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6 1
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3




IHOYPOYHOE IINTAHUPOBAHHME , 11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

04.09.2024

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

11.09.2024

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COeIUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3aemenToB .. Meneneena B
Pa3BUTUU HAYKU

18.09.2024

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

25.09.2024

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

02.10.2024

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

09.10.2024




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COECIUHEHHUI.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

16.10.2024

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

23.10.2024

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

06.11.2024

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

13.11.2024

11

DIekTpoauTuyeckas gucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

20.11.2024

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJiei

27.11.2024

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

04.12.2024

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue ¢puznyeckre cBONCTBa
METaJJIOB

11.12.2024




15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

18.12.2024

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUUIOB (HATPUH, KaJui, Kaablui, Maraui,
AIIOMHHMI) U UX COETMHEHUN

25.12.2024

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
CoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CcoeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB . . Menneneea u
0COOEHHOCTH CTPOCHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U
HUX COEINHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COEIMHEHUN

26

O00011IeHrE U cUcTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncinenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTANIBHBIX 3a/a4 110 TEME 1
"Hemeramasr"»

28 KonTponsHas pabora no temam «MeTtasibi» 1
u «HemeTamin
Heopranndeckne u oOpraHMYeCKUue KUCITOTHI.

29 Heopranundeckne u opraHndecKue 1
OCHOBaAHHS
AMpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHenus. [ eHeTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Pomnp xuMuu B 00ecIieueHuH YKOJI0THIECKO,

31 SHEPTeTUYECKON U MHIIEBOU O€30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







