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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo reorpaduu cpeaHero oOIero odpa3oBaHHS Ha
0a30BOM ypoBHE pazpaboTaHa B COOTBETCTBUU C (peliepabHbIM TOCYIapCTBEHHBIM
00pa30BaTeNbHBIM CTAHAAPTOM CPEIHEro OOIIero 0Opa30BaHUs, YTBEPKICHHBIM
npukazoM MuHucTepcTBa oOpasoBaHus U Hayku Poccuiickoit deneparuu ot 17
masg 2012 1. Ne 413 (¢ u3MeHeHUsAMH, B peJaklUM Tpukaza MuHucTepcTBa
npocBemienust Poccutickoit deneparuu ot 11 mexadbps 2020 1. Ne 712 (s 11
kinacca) (manee — ®I'OC COQO), Ha ocHOBe denepalbHON 00pa3zoBaTEIbHON
nporpamMmsl cpeaHero oouiero oopazoBanus (nanee — OII COO), yTBepxkaeHHON
nprukazom MunuctepcrBa npocsemieHus Poccuiickoin @eneparuu ot 18.05.2023
Ne 371.

XyUMHSI Ha YpPOBHE YINIyOJIEHHOIO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CHCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanusi ywammxcs 11 kmaccoB. M3yuenue
npeaMera, peaau3yeMoe B YCIOBHSIX JIU(PDEpEeHIMPOBAHHOTO, TPOPUIHLHOTO
oOydeHusi, MpU3BaHO oOecmneunTh O0IEe00pPa30BATENbHYI0 M OOLIEKYJIBTYPHYIO
MOATOTOBKY BBIMMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO IS aJanTalud UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COLUMYME, a TAKXKe JIJISl MPOJIOJKEHHS] O0yUEeHUS
B OpraHu3anusx npodeccruoHaIbHOTO 00pa30BaHMs, B KOTOPHIX XUMHS SIBIISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLHUILINH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MOpeaMeTa «XHUMHS» IMOIy4daeT
HOJPOOHYI0  MHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUs,
pe3ynbpTaToB OOy4eHHMs W TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBHIITYCKHUKOB.
CBUIETENBCTBOM TOMY SBJSIOTCS CIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHUE NPEACTAaBICHUSI O LENIX, COACpPX aHWUHU, OOIel CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBHOCTU
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kau4€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30oBaTEIbHBIX IOCTIKEHUM OOydYaromuxcs B
paMKax WTOTOBOW arrectaniud B (OpME EIMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAE€T WHBApPHUAHTHOE MPEAMETHOE COJEp>KaHHE, 005S3aTesbHOE
JUISL W3Y4YEHUsT B paMKax OTAEJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT
pacmpeselieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET NMpHUMEpPHOE pachupelereHrue Yy4eOHOro BpPEMEHHU, PEKOMEHIYEMOTO
JUISl U3YUYEHUSI OTJICTbHBIX TEM;



e TpenjaraeT MPUMEPHYIO TMOCJIEN0BAaTeNbHOCTh HU3YYEHHA Y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30oBaTeiIbHOM
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMUHOCTHBIX,
METaIrpeAMETHBIX, MPEAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHUIOB
yueOHO-TIO3HABATENbHBIX  JACHCTBHII  00ydaromerocs IO OCBOCHHUIO
COJIep KaHMs IIpeIMeETa.

[To BcemM Ha3BaHHBIM TO3UIMSAM B MPOTPAMME MO XUMHH IMPEAYCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a TMpeae’laMd yCTAaHOBJICHHOW MPOTpaMMON 1O  XUMHUHU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENEISIThCS B COOTBETCTBUHU C HAMPABICHHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nuddepeHIupoBaHHOTO OOYYE€HHUSI Ha YpPOBHE CpeIHEro oOiero oOpa3oBaHUs
XUMHUSL Ha YPOBHE YINIYOJEHHOIO U3Y4YEHHUS HAlpaBlIeH Ha Ppean3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TaloM  MOJYYEHUS  XHUMHYECKOIrO
oOpa3oBaHHs B paMKaX M3yYEHUsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBaHus. B 3Toll CBsA3M H3yueHHE NpeaMeTa «XHUMHSD OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha  paclIMpeHue W yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BEIOPABIIUX OMPENEAEHHBIN MPOohUiTh
oOyueHusi, B TOM YHCJIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOIYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoanus. Hapsmay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CpeAHEro oO0Iero oO0pa3oBaHHS
U3ydeHue TmpeamMeTa «XuMHUsS» OPHEHTHPOBAHO TakKe Ha pEIIeHHe 3aja4y
BOCITUTAHUS W COIMAIBLHOTO PAa3BHUTHs OOYydYarOIMUXCs, Ha (GOPMHUPOBAHUE y HHUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHHIA pallMOHANU3ALMA y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIMINX  MEKIUCIUIIIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

«Xumus» Ha ypoBHE YriyOJIEHHOTrO M3Y4YEHHS SIBJISIOTCS BKJIIOYAIOT B ce0s
Kypc «OO1as 1 Heopranudeckas XxuMusi». [Ipu onpenenennu Nojxo/10B K 0T00py
U CTPYKTYPHOW OpTaHU3AIMH COJACPKAHUS ATOTO Kypca MpOoTrpaMMe MO XUMHUU 32
ocHOBY mnpuHATEl mnojoxeHuss DPIOC COO o pazauuuax 0a30BOro
yrayOn€HHOTO ypOBHEN N3YUYEHUS TIPEIMETA.



OcHoBy conepkanus kypca «OO1as 1 HeopraHu4ecKasi XUMUsD» COCTABIISET
COBOKYITHOCTb IPEIMETHBIX 3HAHUN U YMEHUM, OTHOCALMXCSA K 0a30BOMY YPOBHIO
U3ydeHUs IpeaMera. OJTa  CUCTEMa 3HAHUK  TOJIYy4YaeT  OIpPEACIIEHHOE
TEOPETUYECKOE JOIOIHEHUE, IT03BOJISAIOIIEE OCO3HAHHO OCBOUTH CYIECTBEHHO
Oonbinii 00bEM (pakTOIOrHUECKOTO MaTepuana. Tak, Ha yriayOJéHHOM ypOBHE
U3y4EHHUs IpeAMeTa oOecledeHa BO3MOYKHOCTh 3HAUUTENBHOIO YBEJIUYEHUS
00bEMa 3HAHUI O XMMHUYECKHX JIEMEHTaX U CBOMCTBAX MX COEIMHEHUI Ha OCHOBE
pacimperust ¥ yriayOJeHusl IpeCTaBICHU O CTPOCHUM BEIIECTBA, XUMUYECKOU
CBA3M M 3aKOHOMEPHOCTSX MPOTEKAHMs PEAKIMI, PacCMaTPUBAEMBIX C TOYKH
3pEHUs XUMHUYECKON KMHETUKH W TepMOAMHAMUKH. M3ydeHue nepuogudecKkoro
3akoHa W llepuoguyeckoil cUCTeMbl XMMHYECKHX 3JIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHWYECKHX IPEACTABICHUSIX O CTPOECHHUHU aToMa.
XuMHYecKasi CBA3b OOBSICHSIETCS C TOYKU 3PEHUS] SHEPTeTUUECKUX U3MEHEHUI Tpr
e€¢ oOpa3oBaHMM M pa3pylICHUH, a TaKXKE C TOYKH 3PEHHUS] MEXaHHU3MOB €€
oOpasoBanus. I3ydyeHne TuUNOB peakuuid gonojHseTcss (HOpMHpPOBAHHEM
IPECTaBICHUNA 00 3MEKTPOXUMHUUYECKUX MPOLEccax M AJIEKTPOJIM3E PacIlIaBOB U
pacTBOpPOB BEIIECTB.

B mnnane ¢opMupoBaHHs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU W3y4eHHE MpenMera «XUMHs» Ha yriiyOJIE€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio TakKuX LeJeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiid B OOECHedyeHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3IAHUH HOBBIX MAaTE€PUAIOB, HOBBIX UCTOUHUKOB YHEPTUH, B
00eCleyeHnr paluoOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH eCTeCTBEHHO-HAYYHON KapTHHBI MUpPa: GyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HMOHHO-



MOJICKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOJWHAMHYECKHX M
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEaKIui, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 001X
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jaromuxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KJIFOUEBBIX HMJIEM U MPOOJEM COBPEMEHHOW XUMUU, IJisi OOBSICHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MO3UIIMKA 3KOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOHU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOIb30BAaHUEM U  IepepabOTKON
BEIIIECTB;

e yriuyOJieHWe TIPEACTABICHHM O  HAy4HBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUUECKON IEATETLHOCTH U MOBCEIHEBHON KU3HHU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX

GyHKUIMNA TETOCTHOM CHCTEMBl CPETHEro oOIero o0pa3oBaHUs NMPHU U3YYCHUU

npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh

MPUOOPETAIOT TaKUE 1EIU U 33/1aui, KakK:

e BOCIMHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHUBAIMM K OOYYEHHI0O M TO3HAHMUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEILIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCIIOBHIO YCHENTHON MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHHMI W HABBIKOB Pa3yMHOTO IMPHUPOIOIOJIB30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

CornacHo yueoHomy miany MBOY COII Ne 31 umenu I'.A. bepaudeBckoro

Ha 2023-2024 yuyeOHbIi To1 Ha U3yueHue npeamera B 11 kiacce orBoautcs 3

yaca B Hegenmo, 4dro cocrtaBiisieT 102 waca B roa. B coorBercTBHH C

KalleHgapapiM - yueOHbM Tpadukom MBOY COII Ne 31 umenu T.A.

bepauyeBckoro Ha 2023-2024 y4eOHBINA rogHA peaU3aIuio MPOTPAMMBI 110

npeaMery  3aliaHupoBaHo 99 4yacoB  (TeMaTHYECKOE IUIAHHMPOBAHUE



COCTaBJIEHO C YYETOM TI'OCYJIapCTBEHHBIX MPa3IHUYHBIX JHEU, OMPEIEeTECHHbBIX
[IpaButensctBOM P®). OcBoeHue coaepkaHusg MPOrpaMMmbl MO MPEAMETY
Oyner obecredeHo 3a CYET 4acoB OOOOIIEHHUS W TOBTOPEHUS H3YYEHHOTO
MaTepuaa 1o npeaMery.



11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JEKTPOHHbIE KOH(HUIYpallMH HOHOB.
DNEeKTPOOTPUIIATETLHOCTD.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucrteMa XMMHYECKUX DJIEMEHTOB
J.A. MengaeneeBa. CBsi3b nepuoguveckoro 3akoHa u Ilepmoanydeckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IPOCTBIX M CIOXKHBIX BEIIECTB IO TIpyIllaM M [epuojaM. 3HAYCHHE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

Xumuyeckass CBs3b. BHIBI XUMHUYECKOW CBA3U: KOBAJIEHTHAs, HWOHHad,
MeTajnueckas. MexaHu3smbl 00pa30BaHUsl KOBAJIEHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN. DHEPTHs U JIMHA CBA3U. [10JIIpHOCTB, HAaNIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM cBs3u. KpartHble cBs3u. Bogoponnas cBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (Ha IPUMEPE COETMHEHHIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIraHbl. 3HAYEHUE KOMIUIEKCHBIX COEIWHEHUU.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HUA.  TuImbI
KPUCTAJUTMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuHublie pactBopsl. IIpencrasienue o
KOJUIOMJIHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHLIEHTPALlUU PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpanusa. HacelllieHHbIe U
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraminoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUATIBLHBIC
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKMX peakuid B HEOPraHMYECKOM M OpraHU4eCcKOM
XUMHH. 3aKOH COXPAHEHHUS MAacChl BEILECTB; 3aKOH COXPAHEHUS W NPEBpALCHUS
HHEPrUr MPU XUMHUYECKUX peakuusx. TernoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMHUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKOM peakinuu, €€ 3aBUCUMOCTb OT Pa3jiu4HbIX (PaKTOPOB.
['oMOreHHbIe ¥ reTEpOreHHbIe peakuu. Katannus u katanu3aTtopsl.

OOpaTtumble U HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCUsA. (DAKTOPBI, BIMSAIOIIKAE HA IOJIOKEHHE XHMHYECKOIO



PaBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHILIEHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnekrponutuyeckas aucconuanus. CuibHble W CIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHUS.
OxkucnauTenb W BOCCTAaHOBUTENb. [lpoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiimme OKHCIWTEINM W BOCCTAHOBUTEIW. METONI SJEKTPOHHOrO OaaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
pa3loKEHUE TEPOKCUAA BOJAOPOJAa B TMPHUCYTCTBHUM KaTallU3aTopa, MOJEIHU
KPUCTAJUTMUECKUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeIielICHUe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIMASHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOM pEaKIMU M IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemetamioB B Ilepuogndeckoil CcUCTEME XHUMHUYECKHX
anemenToB J.U. MenneneeBa u 0cCOOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha MpUMeEpe KHUCIOPOJa, CEPHI,
dbocdopa u yraepoaa).

Bonopon. Ilonydyenue, ¢guznueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAaMA W  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. ['mWapuisbl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XUMHUUYECKUEe CBOMCTBA. ["aioreHoBOAOpOALI. BaxkHeiime Kucaopoacoaepxaiime
COEIIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYECHHS
rajgoreHoB. [IpumeHeHune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHbie U MPOMBIIUICHHBIC CIIOCOOBI TMOMYyYCHHUS
Kkuciopoaa. OuU3NUecKkue U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxnenue B TpupoJie, CIOCOOBI MOJydeHUs, (HU3NUECKHe U
xumudeckue cBoictBa. CepoBogopon, cynbbuasl. Oxcun cepboi(1V), oxcua
cepri(V1). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoil KucioTel. [Ipumenenne cepbl U €€ COeAUHEHNN.

A3o0T. HaxoxiaeHwe B TMpUpOjE, CHOCOObI TONy4YEHUS, (PUIHYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCUIIBI a30Ta. A30TUCTAst U a30THaA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpumMeHeHue azoTa
Y €r0 COeIMHEHHUI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HUYECKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcunsl dochopa, dochopnas
kuciota u e€ conu. I[lpumenenue docdhopa um ero coeauHeHuii. DocdopHbie
yI0OpeHwus.



VYrnepon, HaxoxAeHHEe B - NpUpoAe. AJIOTPONHBIE  MOAU(PHUKALUY.
duznyeckrue W XHUMHYECKHME CBOWMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnHas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IpriMeHeHre MPOCTHIX BEUIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €ro
COEJIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHus(1V), KpemHHEBas KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHus U ero coeAnHeHuil. CTeKI0, ero Mmoiay4yeHue, BUAbl CTEKIIA.

[Tonmoxenne meTtamioB B [leprnoandeckoil cUCTEME XUMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB MeTawioB. OOmime
¢usnyeckue cBoiicTBa MeTawioB. [lpuMeHeHue MeTalioB B OBITY UM TEXHHKE.
CruiaBel METAJIOB.

ONEeKTPOXUMHUUYECKUNH psAJ  HampsbDkeHud MeTtaywioB.  OOmme  crnocoOsbl

TIOJTyYeHUS METaJIJIOB: THJIPOMETAJLTypPIHS, MTUPOMETAILTYPTHS,
anekTpoMmetaiutyprus. [loHaTne o koppo3uu MetauioB. CrocoOBI 3alfUThl OT
KOPPO3HH.

Oobmas xapakrepuctuka MetamwioB |A-rpynnsl Ilepuonnyeckoil cuctemsl
XUMHUYECKUX dJieMeHToB. Harpuii u kanuii: mnomydyenue, (Qu3Mueckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEILECTB U UX COCAUHEHUN.

OO6mas xapakrepuctuka MmetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOICTBA, NPUMEHEHHE NPOCTBIX BEIIECTB W HMX COEIUHEHHM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMIL: TTOTyYeHue, (pu3ndeckue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA M €ro coeauHeHud. AMdoTrepHble CBOWCTBA OKCHAA U
TUIPOKCHJIA AIFOMUHUS, TUIPOKCOKOMIIIIEKCHI AIIFOMUHUS.

OOmasi xapakTepucTuka MeTauioB T0004HBIX moarpynn (b-rpymm)
[Ieproanueckoi CUCTEMBl XUMUYECKUX JIEMEHTOB.

@u3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeguHeHuil. OKCHUbl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U auxpomarsl, HX
OKHUCJIUTENIbHBIE CBOMCTBA. [1oilyueHre 1 MpuMeHEeHHEe XpoMa.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuii. OKcuapl,
ruapokcuanl u conu keneza(ll) u sxenesa(lll). [Tonyuenune u npuMeHeHue xKeresa
Y €ro CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [loyuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Munk: nomydenue, (pusmueckre M XHUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TMIPOKCUA IMHKA, THAPOKCOKOMILIEKCHI HMHKA. [I[puMeHnenue
[IUHKA U €r0 COeINHCHUH.



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
u3ydeHue oOpaslioB HEMETAJJIOB, TOpEeHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, HM3Y4YEHHE KOJUIEKIMH «MeTaiulbl M CIUIaBbD», B3aWMMOJIEHCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEJI04YEeH, KaYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS W LHAHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeEMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTaisl TIaBHBIX MOATPYII, «MeTamuibl TOOOYHBIX HOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonsTue
O Hay4YHBIX METOAAaxX IIO3HAHUS M METOJMOJOTHHA HAy4YHOIO HCCIIEIOBAHUS.
Hay4Hble NpUHIUITBI OpraHUu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOTYYEHHs] Ba)KHEHIIMX BEUIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpHOI KUCIOTHI, MeTaHoJa). [IpombiluieHHbIE cIOCOOBI OTYUYEHUSI METAIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro IOCJIEICTBUA.
Poib xumuu B 006ecrieyeHH SHEPreTHIeCKoi Oe301MacHOCTH.

XuMHsT W 310poBbe 4esoBeka. JlekapctBeHHble cpencrtsa. [IpaBmiia
VCITOJIB30BAHUS JIEKAPCTBEHHBIX ITpenapaTtoB. Poiap XUMUM B pa3BUTUN MEIULIMHBI.

XWMHMS MUK OCHOBHbIE KOMITOHEHTHI, IUIIEBbIE J00aBKU. Poib Xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmernueckne u mnapdromepHbsie cpeacTBa. beitoBas xumwus. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUsl MpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KHU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00PEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 21eKTpOHUKHA. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUM, €CIM OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkuuu, €Ciau OJHO M3 BEIIECTB JaHO B BHUJAE pPACTBOPA C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B pacTBOpE, JOJHM BBIXOJAA IPOAYKTa pPEAKIHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYCHUH OOmeH W
HEOPraHW4ecKor XUMHuM B 11 Kjacce ocylIeCTBISETCS Yepe3 UCIOIb30BAaHUE Kak



O0IUX €CTeCTBEHHO-HAYYHBIX TOHITHM, TaK ¥ TIOHITHH, MPUHATHIX B OTIACITHHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIe TIOHATHUS: SABJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJaccu(uKaius, MepuogIuIHOCTb, HAOIIOICHHE,
M3MEpPEHME, SKCIIEPUMEHT, MOJIEIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHME BEUIECTBA, WACAIbHBIN Ta3,
bu3nYecKue BEIMYUHBI, ¢IMHUIIBI N3MEPECHHUSI, CKOPOCTh, DHEPTHS, Macca.

buonorus: kieTka, opraHus3M, 3KOcCUCTeMa, onocdepa, MeTadoIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOIUIMBO,
pECYPCHI.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHbBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dhapMarieBTHUECKAS MIPOMBIIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
IpenapaTtoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEpPHUATIOB, 3JEKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsi BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICIICHUIO; HATHYME MOTHUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYpPhl; CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTH
YKU3HCHHBIC TIIAHBI.

JIM4HOCTHBIE PpE3yJdbTaThl OCBOCHHUSA MpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
O0Oy4JaronIMXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITa ITO3HABATEILHOW U TMPAKTHYECKON J1eITebHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBWIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKW €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHU, KPOMOTIMBBIX  OKCIIEPUMCHTAIBHBIX  ITOUCKOB,
TIOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYECHHU U TMOCIETYIOIMIEM
aHajau3e MH(pOpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUSI MOCIEICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO0 M 0Oe30MacHOro obOpasza IKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOMIO/IeHNsT TIpaBWi O€30MMacHOT0 OOpaleHusi C BEMeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl 1IEHHOCTH TpPaBWI WHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEIOBATEIHCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YEeHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymiedl mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMUS KU3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHus BOIPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATHS JEUCTBUM, TMPUHOCIIIMX BpPEH OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKpYKarolleM MHUpE KaKk O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
IUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBICHHOCTH M BaXHOHW pOJH B
CO3/IaHMM HOBOM 0a3bl MaTepUaNbHON KYJIBTYpBl, B PEHICHUH TI00aIBHBIX
npobsieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
NUIIEBOM U 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 0OECIIeYeHUH
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHUMaHHUs CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MUpa U
MPOUCXOSAIINUX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HayuyHbIX (AKTOB W UMEIONUXCA JAaHHBIX C IEJbI0 TOJy4YCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS s
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHHIO, UCCIIEI0BATEbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JESITEIIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHUSI TPOTPAMMBbI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaUMMbBlE IS (QOPMHUpPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TTOHATHS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIEeONU(PUKY METOJ0B TIO3HAHUS,
WCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, KCCIIeIOBaHNE, HAOTIOACHHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBHs (TO3HaBaTEIbHbIE, KOMMYHUKATHBHEIC,
pETYyJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIETSHITMHN 00y4YarOIInXCs;



CIOCOOHOCTD o0yJaromuxcs UCITIOJI30BATh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJlIbHbIE YUeOHbIE
JEHUCTBUS B MIO3HABATEIBHON U COIIMATIBHON MTPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHbBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
EUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

1) 6a30BbIe JJOrMUYecKUe AeiiCTBHUA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C TOCTABJICHHBIMU IEISIMU;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHWI TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNISITh XapaKTEpHbIE MPU3HAKKA TOHSITHM W YCTAHABIMBATh WUX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM IS KIAacCU(PUKAIMKU BEIIECTB U
XUMHUYECKUX PEaKITii;

yCTaHaBJIMBAaTh MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJIeHHUS (MHIAYKTUBHBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — TMPU PEHICHUU YYEOHBIX MO3HABATEIbHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPE/ICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY



MOWCKY METOJIOB pEIICHUs] TMPaKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB ITO3HAHUSI.

3) pabora ¢ uHpopmaunmei:

OPUEHTHPOBATHCS B Pa3jMYHBIX HCTOYHWKAX WH(PopManuu (Hay4dHO-
MOMyJISIpHAsl JTUTepaTypa XHMHUYECKOTO COJICpP)KaHHWs, CIPaBOYHBIC IOCOOUS,
pecypcel HTEpHETa), aHAMU3UPOBaTh MH(DOPMAIMIO PA3UYHBIX BHIOB U (HOpM
IpEICTaBICHHUS, KPUTHYCCKU OIICHUBATH e JOCTOBEPHOCTH U
HEMPOTUBOPEYHBOCTH;

bOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wHPOpMaNKK, HEOOXOMUMOW I BBIOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

pUOOpeTaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA A3BIK B Ka4yeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TPUMEHSATh MeXIpeaMeTHbie (pusnyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIibl, a00peBUATYPHI, HOMEHKIIATYPY;
UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbI€ TeliCTBHS:

3a71aBaTh BOMPOCHI 110 CYIIECTBY OOCYX/TaeMOU TEMBI B XOJI€ IUAIOTa W/WITH
JTUCKYCCHH, BBICKA3bIBATh MJIeH, (POPMYJIUPOBATH CBOM MPEIIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIlUCH Pe3yJbTaTOB IO3HABATCIIBHON JCATCIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIIbHO MJIH COBMECTHO CO CBEPCTHUKAMM IPH BBITOJIHEHUU
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUICCKOW pabOThI MO MCCIICIOBAHUIO CBOWCTB
W3yYaeMbIX BEIICCTB, peaan3alliid y4eOHOro MpoekTa, U (HOpMyIHpOBATH BHIBOJIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCICAOBAHUN ITyTEM COTJIACOBAHUS TO3HUIAN B
X0J1e 00CYXIeHHUS 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMpenensis €€ [eau M 3ajladyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCIEAOBATENLCKUX 3a]ad, BBIOMpaTh HamOoliee
3 PeKTUBHBIN CMOCO0 MX pelIeHHS ¢ Y4E€TOM TMOJIydeHHsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH Ha OCHOBE camMoaHalu3a MU
CaMOOLICHKHU.

NPEJIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass v HeopraHudeckas
XUMUSD» OTPAXKAlOT:



c(OpPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepuUaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX M IIO3HABAEMOCTU SIBICHUM IPUPOABI, O MECTE€ M 3HAYCHUU
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
pa3BUTHA, B PEIICHUU MPOOJIEM HKOJIOTUYECKOM, PHEPreTUYECKOM U MHUIIEBOU
0€30M1acHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPrUH, B OOECIEUEHUU PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3[0POBBIO U MPHUPOJAHOMN
cpexne;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATHUS — XUMHUYECKHWA OJJIEMEHT, aToM, SJIpO aroMma,
U30TOIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIIN, OCHOBHOE H
BO30YXKIAEHHOE COCTOSIHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa,  BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIICHUS,
XUMHUYECKasl CBsA3b (KOBAJICHTHAs, MWOHHAs, METAUIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pEeakUus, pacTBOpP, 3JIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALNY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XUMHUYECKON PEaklNH, CKOPOCTh XUMUUYECKOW PeaKLUi, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AMCCOLHUAINM, MEPHOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IPEBPAILCHHS] SHEPTUH NIPU XUMUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHUSA
OPUYUHHOCTA M CHCTEMHOCTH  XUMHUYECKUX  SIBJICHHUH;  COBPEMEHHBIE
MPEACTABICHUS] O CTPOEHUWU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJSIPHOM YpPOBHSAX; MPEJICTAaBICHUS O MEXAHU3Max XUMHUYECKUX
peakuuii, TEpMOAVMHAMHYECKMX W  KUHETMYECKUX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToJIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUHU BaXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPaKTUUECKOU
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUK HEOPTAHUUYECKHUX BEILECTB U UX MPEBPALLECHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
BEILECTB;

c(OpPMUPOBAHHOCTH YMEHHUS ONPEAEIATH BAIGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOU CBSI3M (KOBAJIEHTHAS,



MOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHHWH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEI[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pEarupyromux BEMIECTB, TEIUIOBOMY 3(DQEeKTy peakmuu, W3MEHCHHIO
CTETICHEH OKWCIICHHUS OJJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTajau3aTropa H
JPYTHUE); CAMOCTOSITEIIFHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccuukaniu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI TIEPUOINYECKOTO 3akoHa [1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
Ilepuomnueckoin  cucremsl  J[.MI.  MeHneneeBa,  uCHONBb3ys  IOHSATHUSA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX HJIIEMEHTOB U HX
coenuHeHnd 1o nepuojgaM u rpynnaMm llepuommueckoit cucremsr [, W.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMNHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
ITIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOrO OallaHca
ATUX PEAKIUH; peakuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS HMX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEakUMd  TUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOpPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUN C Y4ETOM HX DHEPreTUUECKHUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakIMd B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHUSI XUMUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHeIHUX Bo3aeicTBuid (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeXKAIME B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOIue Hay4yHble TPUHIMNBI XUMHYECKUX TPOU3BOJCTB; I1E€JIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pE€HUs COOTHOLICHUSI PUCK-TIOJIb3a;



C(OPMUPOBAHHOCTh BJIAJEHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUH NpPUpPOAbl — HAOJIOJEHUE, H3MEPEHUE, MOJECIUPOBAHUE,
HKCIEPUMEHT (PEaJIbHBIA U MBICIIEHHBIH ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHMsI IPUMEHATDh 3TU 3HAHUS IPU SKCIIEPUMEHTAIBHOM UCCIIEJOBAHUM BEIIECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KHU3HU;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISABJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBLHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI TMPOBOIAUTH PACUYETBl: C HCMOJB30BAHUEM
MNOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLICHTPALIKS;
MAacchl BelecTBa WM 00BbEMA Ta3a MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO U3 yYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIJIOBOrO 3(deKra
peakuyy; 3Ha4€HHsI BOJOPOJHOIO IOKAa3aTesisi pacTBOPOB KHUCIOT M LIEJNOYEHR €
U3BECTHOM CTEMEHbIO JUCCOLMAalUu; Macchl (00bEMa, KOJMYecTBa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ornpenenéHHON MaccOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WM J1aHO B M30BITKE
(MuMeeT mpUMeCH); JOJU BbIXOJAA MPOAYKTa PpPEaKUMH; OOBEMHBIX OTHOLICHHM
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, H3YyYECHHUE BIUSHUA
pa3nuYHbIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW  pEaKIMH, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnsy) ¢
cOOJII0/IeHNEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, (QOpMYyJIUpOBaTh LE€lb HCCIEAOBAaHUS, TNPEIACTaBIATh B
pa3iauyHOi (opMme pe3yabTaThl SKCIEPUMEHTA, aHaJIU3UPOBAaTh U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHNS XUMUUECKON
nocynoi u jabopatopHbIM OO0OpyAOBaHHEM, OOpAIIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKIHUSMH IO BBIIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, HKOJIOTMYECKU L€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEeH MPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAaThb OMNACHOCTb
TOKCUYECKOTO JEHCTBUS Ha KUBbIE OPTaHU3MBbI ONpPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIATH I€J€HANPABICHHBIA [OUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoi nHpopmanuu, aTepHeT u Apyrue), KpUTHUECKU
aHaAJIM3UPOBaTh XUMUYECKYI0 MH(POpMaIMIO, iepepadbaTbiBaTh €€ U MCIOJb30BaTh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOU 3a1aueH.
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