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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeITHETro o011ero
obpazoBarusi(POIl COO), npeacrapnenHbix B denepaabHOM TrOCyJapCTBEHHOM
oOpazoBarensHoM ctaHgapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToJIOkeHU «CTpaterun pa3BuTusi BocnuTanus B Poccuiickoit
®epnepanuu Ha niepuo 10 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealnM3yeMoe B YCIOBUAX JU(DPEepeHIInPOBAHHOTO,
npouibHOro 0OOy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB UIKOJBI, HEOOXOAMUMYIO IS
aJanTalyy uX K ObICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU B COLIMYME, a TAKKe IS
OpOAODKEHHs OOydeHHUsi B OpraHu3auusax MpodeccruoHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUIMH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MNpeaMeTa «XHMHS» IOIydaeT
HOJIpOOHYI0  MHTEPIPETAallii0 B  COOTBETCTBUM €  OCHOBOIOJIAralOIIUMU
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysnbTaToB O0yueHUs: UM TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecreuynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIell crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M TOCIIEAOBATEIBHOCTH
U3y4YeHUs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH O00pa30oBaTeNIbHBIX TOCTHXKEHHI OOydJarouuxcs B
pamMKax MTOTOBOHM arrectanud B (GoOpMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGinE€HHOTO U3yUEHUsI XUMUU:

e YCTaHABIMBAET HMHBApPHAHTHOE MPEAMETHOE COJEpKaHME, 005S3aTesbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpesnesNeHue W CTPYKTYPHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T INPUMEPHOE pacHpelereHUue Y4eOHOro BPEMEHH, PEKOMEH]IYEMOIO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yUeHHUs MpeaMeTa
Ha yTIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmero oO0pa3oBaHUs, COJACPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOMN
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TaKK€ C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-IT0O3HABATENbHBIX  ACMCTBUIA  00ydaroIierocs IO OCBOEHHUIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMme MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TMpeJelaMH YCTAaHOBIEHHOW TMpOrpaMMoM 10  XHUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH coliep)kaHusl yueOHOro mpeamera
«Xumus» OCTaETcs BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBercTtBUM ¢ KoHUentyalbHbIMH mnoJiokeHusmMu PIrOC COO o
Ha3HA4YeHUM NpeaIMeToB 0a30BOoro u yriayOJEHHOrO YpOBHEH B cCHCTEMeE
nuddepeHupoBaHHOTO O0y4YEeHHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HANpaBIeH Ha pean3aluio
IIPEEMCTBEHHOCTH  C  MOCJHEAYIOIMM  3TallOM  IOJIYYEHUS  XMUMHYECKOIO
oOpa3oBaHUs B paMKaX W3yUYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3alUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO HA  paclldpeHue U YriayOJieHWEe TEOPETHYECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIINUXCS, BEIOPABIINX OMPEACTEHHBIN TTPO(HIb
oOyueHusi, B TOM YHCIIE C IePCIEKTUBON MOCIEAYIOIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mnjnaHUpPyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBHOM IMPOTPAaMMBI  CpeaHEro oO0Imero oOpa3oBaHUs
M3yUCHHE TMpeaMera «XUMHs») OpPHEHTUPOBAHO TaKXEe Ha pEUIeHUuEe 3a/1ad
BOCIIUTAHUS W COIMAILHOTO Pa3BHUTHs O0ydarommxcs, Ha GOpMHUPOBAHUE y HUX
OOLIEMHTEIIEKTYaIbHbIX YMEHHUM, YMEHUI pallMOHANU3AlMU y4eOHOTO TpyJa U
000OIIEHHBIX  CHOCOOOB  JICSITEIBHOCTH, HWMEKOIIUX MEXIUCIUIUIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.



CocTaBngmyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO U3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COACpP)KaHUA STUX KYpPCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEHN U3YUYEHHUS IIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYeCcKas XHMHS» COCTABIISIET COBOKYIMHOCTh IMPEAMETHBIX 3HaHUU U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs TpeaMeTa. JDTa CUCTeMa
3HAHUM TMOJydYaeT oOmpeneiaéHHOE TEOPETHUUECKOe OTOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOrO
Matepuana. Tak, Ha yrayOnEéHHOM YpOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKLU, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KHHETHKHU
U TepMoaMHamMuKu. WM3ydeHue mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XHUMHUYECKAsI CBA3b
OOBSACHAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa30oBaHUU U
pa3pylIeHUH, a TaKKE€ C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBanus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpeACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUM yaensaeTrca oco00e BHUMaHKE BOPOcaM 00 3JIEKTPOHHBIX d(PdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COAEpkKAHME KypCOB XHMHUU
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJIsl KJIACCOB ONpeenEHHOro nmpodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K OOIel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMEThl. Tak, Hampumep,
B COJCpP)KAaHUU MpeaMeTa JJis KJIACCOB XUMHUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJIApHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHCHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJMHAMMKHU, 3JIEKTPOJIU3A, IMPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM MpeAMeTa Il KIACCOB XUMHKO-
Ounonornyeckoro npo@uiisi OONbIIMKA yAENbHBIA BeC OyleT UMETh OpraHuYecKas
xumusa. B 3TOM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh i Oouiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIST, K HPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUNUAbI, OENKH, YTIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHl M apyrue. [Ipm 3ToM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UIl W3y4YEHHS
CYILIIHOCTHU IPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB MO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHble NIpeaMeTsl», «Marematuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYUMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemenue
TOM 3aaud Ha YDIyOJIEHHOM YPOBHE U3YYEHHMS IMIpEeAMETa MpPeaIoaract
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepHAJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTHUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaAHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKAa, a TAKXKe 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpene;

e OCBOCHME CHUCTEMBbI 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: (QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEaKUHH, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUe y o0yJaroIuxcs OCO3HAaHHOTO ITOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN i1 OOBSICHEHUs
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XWMUH, JUJIsl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pElIeHHs TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMUS,
aHalln3a U OLICHKH C TIO3UIIMH 3KOJOTHUECKON Oe30MacHOCTH MOCIECTBUI



OBITOBOI M IMPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKAM  MPOMU3BOACTBOM, HCIIOJIB30BAaHHUEM U  IepepabOTKON
BELIECTB;

yrayOneHue  OpelAcTaBIeHMH O  HAyyHbIX  MeEToJax  IO3HaHWUS,
HEOOXOUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MUPE
BEIIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOIIUX MECTO B
NPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MIOBCETHEBHOW KU3HU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKIMIA TETOCTHOM CHCTEMBbl CpeHEro oOuiero o0pa3oBaHUs NPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHHHA TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAlMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTAHUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTeM oOyuarommxcsi, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIICHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO YCHENTHOMN MPOo(eCCHOHAIBPHON U OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHHE OIBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN JAEATEIBbHOCTH.

OO011ee 9nciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS] XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HefieNt0).



COAEPKAHUE OBYUYEHUA

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noTypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XuMHUIECKUX dJIEMEHTOB (S-, p-,
d-, f-anmementsr). PacmpeneneHue 2JIEKTPOHOB MO AaTOMHBIM  OpPOUTAIISM.
DNEeKTpOHHBIE KOHPUTYpAIlMU aTOMOB 3JIEMEHTOB MEPBOrO—4YETBEPTOTO MEPHUOJIOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypaluud HOHOB.
DJEKTPOOTPULIATETBLHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W llepronnueckoil cucTembl
XUMHUYECKMX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
OPOCTBIX M CIOXHBIX BEIIECTB [0 TpylnaM M [epuojaM. 3HayeHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYecKass CBA3b. BHIbl XMMHUYECKOW CBSI3U: KOBAJIECHTHAs, WOHHAf,
MeTajmdeckas. MexaHu3smbl 00pa30BaHUsl KOBAJIEHTHOW CBS3U: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBs3u. BonopongHas CBA3b.
MexMOoNeKyJIIpHbIE B3AUMOICUCTBHUS.

BaneHTHOCTP M BaJIECHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (Ha MPUMEPE COCTMHEHUIM
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenne 0 KOMIUIEKCHBIX coeuHeHusAX. CoCcTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeyb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[ToHsITHE O KOOPAMHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTpO€HUs.  THIb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIPRKEHHUS KOHILIEHTPALIUM PacTBOPOB:
MaccoBas J10Ji BEIIECTBA B pacTBOpE, MOJISIpHAsl KOHLEHTpauus. HacpleHHsle u
HEHACBIILIEHHbIE PACTBOPHI, paCTBOPUMOCTb. Kpuctaninoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
Ha3BaHUS OTJEJIBHBIX MIPEACTABUTENEH HEOPTAaHUYECKHUX BEILIECTB.



Knaccudukanus XuMu4ecKuX peakiuidi B HEOPraHMUECKOH U OpraHu4yecKou
XUMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH COXPAHEHHUS U MPEBpalICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHble peakuu. Karanns u katanu3aTropsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIuu. XuMu4deckoe paBHoBecre. KoHcranTta
XUMUYECKOTr0 paBHOBeCcHS. (DAaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuiabHble U clla0ble  3JIEKTPOJUTHI.
Crenenb nucconuanuu. Cpena BOJHBIX PACTBOPOB: KHCJIOTHAs, HEUTpasibHas,
nienioyHasi. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOa 3JIEKTPOHHOro OasaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYCHHsI BEIIECTB M HUX MPEBPAILCHUMN:
pa3loKEHUE TNEPOKCHAA BOJOPOJAa B MPUCYTCTBUU KaTaIM3aTopa, MOJAEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, W3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU ¢ TMOJOKEHHE XUMHYECKOTO
pPaBHOBECHUSL.

Heoprannyeckasi xummusi.

[lonoxxenne HemeTtauioB B Ilepuoandeckod cUCTEME  XMMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, ¢usnueckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. ['Wapuiasbl.
TorIrMBHBIE PJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'alloreHoBOAOpObl. BaxkHeWme KuCaopoIcoiepKaliue
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KuCaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUIBI.



Cepa. HaxoxpaeHnue B TpUpoOAE, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoictBa. CepoBomopon, cyibumasl. Oxcupn cepbui(IV), oxcua
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHL. [IpuMeHeHne cephl U €€ COETUHEHUM.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOU KUCIOTHL. [IpuMeHeHue azora
U €r0 COeIMHEHHUM. A30THbBIC yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4YeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue docdopa u ero coeamHeHuii. DochopHbIe
ya0OpeHusl.

VYrinepon, HaxoxAeHWEe B NpUpoAe. AJUIOTPONHbBIE  MOIU(PUKALUU.
dusnueckue U XUMHUYECKHE CBOMICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
coJiu. AKTUBUPOBAHHBIA Yroyb, aacopOuusd. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBIX BEHIECTB, 0OOpPa30BaHHBIX YIIEPOIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs], (pU3MUECKHe U
xumuyeckue cporictBa. Oxcun kpeMHus(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MeramuioB B Ilepuonyeckoi cucTeMe XUMHAYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHu  metamwioB.  OOmme  crnocoObl

MOJTyYEHUS METAJUIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramwioB. CrocoObl 3amUTHI OT
KOpPpO3UH.

OO6mas xapakrepuctuka MeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUUYECKUX DJJeMeHToB. Harpuit u kanuii: mnomyudeHue, (Qusnueckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cuctemsl
XUMHUUYECKUX DOJEMEHTOB. MarHuii W Kajblui: TmodyuyeHue, ¢GU3UYECKHEe U
XMMHUYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HMX COCIUHEHUI.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPAaHEHHUS.

AroMuHUI: nosydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi  xapakTepucTuka MeTawioB moOouHbix mnoarpymmn (b-rpymm)
[Iepronnyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCUIbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u auxpomatsl, HX
OKHUCIIUTEINIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWCTBA JK€Jie3a U €ro coequHeHuil. OKCupl,
ruapokcuansl U conu keneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHUe Kee3a
Y €r0 CIUIABOB.

Ou3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHEHUE MEJIU U €€ COCUHECHUMU.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUYECKHE CBOHCTBA. AMQpOTEpHbIE
CBOIMCTBA OKCHJIAa U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[pumenenue
[IAHKAa U €r0 COeANHECHUN.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX NPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢ocdopa, keie3a, MarHus B
KUCJIOPOJIE, HU3Y4YE€HHE KOJUIEKIMU «MeTtamnpl ¥ CIjIaBbD), B3aUMOJCUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
LIEJI0YEH, KAYECTBEHHBIE PEAKIIUU HA HEOPraHUUECKUE aHUOHBI, KATUOH BOAOPOAA
M KaTHOHBl METAJUIOB, B3aUMOJECHCTBUE THUAPOKCUIOB AIOMUHHS U LUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID», «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonstue
O HAY4YHBIX METOJaX TO3HAHUS W METOAOJIOTMA HAYYHOIO HCCICAOBAHMS.
HayuHble MpUHIIMITBEI OpraHru3alui XMMUYECKOT0 Npon3BoACTBa. [[pomblieHHbIE
CrocoObl TTOTYUEHHUs BaXKHEUIIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIIEH CpeAbl U €r0 MOCIEACTBUSL.
Ponp xumMuu B o0ecrieueHru YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg U 300poBbe uenoBeka. JlekapcrBennwle cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHS THIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIC J00aBKu. Poib Xxumun B
o0ecrieueHnH MHIeBO 0e30MaCHOCTH.



Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumwus. [IpaBuna
0€30MMacHOr0 HCIMOJb30BaHUs TMPENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XHUMHS B CEIbCKOM X034iicTBe. OpraHu4ecKue 1 MUHEpAJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérurle 3amaqn.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
Maccel (00BEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO U3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BbEMA, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peakuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMW W MOJSAPHOUN
KOHLIEHTpallud BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTa pEaKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpEAMETHBIX CBA3€H MpU  HU3YYEeHUH OOmEed
HEOpPraHU4eCKOW XuMUH B 11 Kiacce OCyIIECTBIETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACJIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mMe ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukaiys, MepuoIuyHOCThb, HAOI0IeHNE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICIINPOBAHUE.

®duzuka: Marepusi, MHUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHO€ COCTOSHHE BEIEeCTBA, WACAJbHBIA ras,
(bu3nYecKue BEIMYHUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboIM3M, MaKPO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKJIEMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KDyTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILTUBO,
pecypcehl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, CTPOUTEIbHBIE
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmarneBTHUYECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIONIME COCTaBISIONINE: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HICHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTETHHOCTH.

JIn4HOCTHBIE pE3yJIbTaTBl OCBOCHUA TNpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcs B MPOLIecCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHNS

OCO3HAHUSI 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHWU YUYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU U MOCIEAYIOIEM
aHanu3e WHQPOpPMAIUU O MEPEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIIEICTBUI
MOCTYMKOB;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUsI [EHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJItoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPpodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUHU;

YBOKEHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJIbHOW TpPacKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) ’K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I11€JIECO00PA3HOTO OTHOIICHUS K TPHUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
HKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
NPUPOIHON cpeie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPECTaBICHUS] 00 OKPY>KalollleM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBUJIM3AIUA: B €€ TYMaHHCTUYECKOM HAIPAaBJICHHOCTHA W BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepuaIbHON KyJIbTYPhl, B PEUICHUM TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHUS JiejaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYUYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEILCKON AEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax mpodeccruoHaaIbHOM
JIEeSITEILHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHMSI TPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01Iero oopa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeONU(PUKy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIEeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC y4e€OHbIC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATBHON
I'PAaMOTHOCTH U COLIMAIBHON KOMIETEHIIUN 00Y4atONuXCsl;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETYyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30BbIe JJOrMUYecKHUe JeiiCTBHUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEeMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHSITUN M YyCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS JJISI OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU IJIs KJIacCU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIIMBATh PUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU



peakuuy — MPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O TMO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKIHNii;

(dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHNUS, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysibTaT, (pOpMyIUpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEUICHUS NPAKTUYECKUX 3aJay, IPUMEHEHUIO pPa3IMYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGpoOpMaluu (HAYy4HO-
NOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHUsA, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(GbopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YyYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpManuel: MpPUMEHATh MEXIpeAMeTHble ((usuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOM TeMbI B XO/I€ TUAJIOTA W/WIIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEBHO WJIH COBMECTHO CO CBEPCTHHUKAMU TP BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoeKTa, U PopMyIUpOBaTH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIJIACOBAHMS IMO3UIIMHA B
X0J1e 00CykIeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaThH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IIpeajaraeMblii airoput™M JCHCTBUM mpu
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrMOCO0 HMX peHIeHus ¢ YYETOM TMOJYyYEHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMoOaHall3a W
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSAX M IMO03HABAEMOCTH SIBICHWN MNPUPOJIbI, O MECT€ W 3HAYCHUHU
XUMHUHA B CHUCTEME €CTCCTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHUH PAllMOHAJILHOIO MPUPOIONOIb30BaHUS, B
dbopMHpOBaHUN MHPOBO33PEHHUS W OOIMIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPHUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIaraloIIue IOHATHS — XUMHUYECKUM DJJIEMEHT, aToM, SJpO aroMma,
M30TOIIbI, AIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE 1



BO30Y>KIEHHOE COCTOSIHHSI aToMma, TMOpuau3anusi aTOMHBIX OpOWTalied, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULATENBHOCTb, CTENEHb  OKHUCIECHUS,
XUMUYECKas CBA3b (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasT PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEJIEKTPOJIUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIHUCCOLMALNY,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBHUTENb, TEIJIOBOH H3(PdeKT
XUMHYECKON PEaKU N, CKOPOCTh XUMUYECKON PEAKIIMU, XUMHUECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTHUYECKON NHUCCOLMALNU, NEPUOAUYECKUN
3akoH J[.M1. MeHneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEILIECTB, 3AKOH COXPAHEHUS U
IIPEBPAILECHHS] SHEPTUH IIPU XMMHUYECKUX PEAKLMIX, 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XMMHH, MHPOBO33PEHYECKUE 3HAHMs, JEXalue B OCHOBE IIOHMMAaHUsA
IIPUYUHHOCTH U CHUCTEMHOCTM  XUMHUYECKUX  SBICHHUW;  COBPEMEHHBIC
IIPEACTABICHNUS O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAaIMOJIEKYJSIPHOM YPOBHSX; IMPEACTAaBICHUS O MEXaHW3Max XHUMHYECKUX
peaKkiui, TEPMOAMHAMMUYECKMX M  KHUHETUYECKMX 3aKOHOMEPHOCTSAX  HX
IIPOTEKAHMS, O XUMUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIEPCHBIX CHCTEMAX;
(akToJIOTHUYECKUE CBEICHHUS O CBOMCTBaX, COCTaBE, MOJYYEHHMM U Oe30IacHOM
UCIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUECKON
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIUE ITOHATHS MPH
ONMCAaHNUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHS MCHOJb30BATh XUMHUYECKYIO CHUMBOJUKY JIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPEIEHATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKON CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInyecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOM pEelETKU
KOHKPETHOTO BEILIECTBA;

Cc(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON peIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHHM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUH 10 PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M



JPYTHE); CAMOCTOSITEIHHO BHIOMPATh OCHOBAHMS M KPUTEPHUH TSI KITACCU(PUKAITNH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

chOPMHPOBAHHOCTh, yMEHHUH: XapaKTEPHU30BaTh »JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHX JJIEMEHTOB IEPBOTO—YETBEPTOrO IMEPHUOJIOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHneneeBa,  UCHOJIB3ys  IOHSATHUSA
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE HHEPreTUYECKUE COCTOSIHHSI aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHCHHS CBOWCTB XHMHUYECKHX JJIEMEHTOB M X
coeuHeHnd 1o nepuogaMm u rpynnaMm Ilepuommueckoir cucremsr [ H.
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXK]y HEOPTaHMYECKMMHU BEIIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

cOPMHPOBAHHOCTh yYMEHHUSI PACKpBhIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX pEeaKIui; peakiuii MOHHOTrO OOMEHa MyTEM COCTaBJEHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpaBHEHUW;  peakUWil  TUAPOIU3a;  PEeaKiuil
KOMITJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);

cOPMHUPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEaKIMU C y4ETOM HX DHEPreTUUECKHUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakIMd B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuuin Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIe)KAIIME B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHIMIB XUMHUYECKUX MPOU3BOJCTB; 1€JI€CO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOLICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BJIQJICHUS] CHUCTEMOM 3HAHWM O METOJaXx HAyYHOIO
MO3HAHUS SBJICHUW MpUPOABI — HAONIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
AKCHEPUMEHT (PEabHbIN U MBICIICHHBIN ), UCIOJb3yEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHWS XWMHYECKUX SIBIICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U B MIOBCEIHEBHOW JKU3HU;



c(OPMUPOBAHHOCTh YMEHHUS BBISIBIISITH B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MNOHATUSAMU M NPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ OCO3HAHHOIO MIOHUMAaHHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUSI TMPOBOAMTH PACUETHl: C HCIOJIH30BAHUEM
MOHSATUN «MaccoBas JI0JIsl BEIIECTBA B PACTBOPE» U «MOJSIPHAST KOHILIEHTPAIUS»;
Macchl BeIeCTBa WM 00BEMA Ta3a MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peakiiy; 3HA4€HHs] BOJOPOJHOTO TMOKa3aTelis PacTBOPOB KHUCIOT M MLIEIOYEH ¢
W3BECTHOM CTENEHBIO AMCCOLMAIMM;, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MPOJYKTa PEAKIMHU, €CId OJHO M3 UCXOJHBIX BEIECTB JAaHO B BHJIE PAcCTBOpa C
ONpe/IeIEHHOW MAacCOBOM 10/l pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE
(MMeeT mpHMECH); JOJM BbIXOJA NPOAYKTa PEaKUHUH; OOBEMHBIX OTHOIICHH
ra3os;

C()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (NIPOBEACHHME  pEeakuuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOIIBIO HMHAWKATOPOB, H3YyYECHHUE BIUSHUA
pa3nuuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKkUuH, pelIeHHe
OKCIEPUMEHTAIbHBIX 3afad 1o Temam «Mertamney u «Hemeramiby) ¢
cOOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHusl ¢ BEECTBAMU U JJaOOPATOPHBIM
obopynoBanueM, (GopMyJUpOBaTh I1€db HCCIEAOBAHUS, TMPEJICTABIATH B
pas3nuuHOil opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMHUECKON
Mocyiol M JabopaToOpHBIM O00O0pyAOBaHHEM, OOpalleHUsl C BeEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEJIeCO00pPa3HOro IMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSAX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAOIIEH NPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ yCTOWYMBOIO Pa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA UBbIE OPTaHU3MbI OINMpPEACIIEHHBIX HEOPraHUYECKHX
BEIIECTB, MOHMMas cMbIcs nokazarens [1K;

C()OPMUPOBAHHOCTh YMEHHUM: OCYILIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(GOpPMAIMU B Pa3IMYHbIX HCTOUYHUKAX (HAy4YHAsl U y4ueOHO-HAYyYHAS
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KonmuectBo yacos DJIEKTPOHHBIE
HanmeHoBaunue pas3ieiioB U TEM uudpoBbIe
Ne i/ P Konrponbusle  IIpakTuueckue JlaGopatopuie (WP )
MPOTrpaMMBbI Bcero paboThI oOpa3oBarebHbIE
paboThI paboThI
pecypchl
bubmuoreka [JOK
T Nel C . 9 1
eMa et LIpoctie atoma https://m.edsoo.ru/00ada52c
Tema Ne2 Ctpoenue L5 1 2 bubnunoreka [JOK
BEIIICCTBA. https://m.edsoo.ru/00ada52c
Tema No3 Xumuyeckue )1 1 ) 4 bu6mmoreka [IOK
peakuu https://m.edsoo.ru/00ada52¢c
Tema No4 BemecTBa n ux 44 1 5 22 bu6mmoreka [IOK
CBOMCTBA https://m.edsoo.ru/00ada52c
2 bu6mmoreka [IOK
T Ne5 X 0 14 2
ema e VMU ODIIECTBO https://m.edsoo.ru/00ada52c
OBIIEE KOJIMYECTBO YACOB I10 103 6 7
30

[NPOT'PAMME
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KanennapHo-remaTnyeckoe nJiaHHPOBaHNe

11 kiaace

Ne ‘ JaTa npoBeaeHus ‘ Tema ypoka

Tema 1. CTPOEHUE ATOMA — 94

[InaHupyemMble MpeaAMETHBIC PE3YJILTATHI 110 Pa3aciTy

VYyamuecs: 1OKHBI HOHUMATh!
— BaKHEHITHEe XUMHYECKUE TTIOHATHS: XUMUYECKUN OJICMCHT, aTOM, U30TOIIbI;
— OCHOBHBIE 3aKOHBI XUMUU: NIepuoandeckuii 3akon [[.M1.Menneneena;
— XapaKTepHU30BaTh: MIEMEHTHI MAJIBIX IIEPHUOJIOB 110 UX NOJOKEHUIO B iepuoandeckon cucreMe JI.M1.MeHeneesa.

OcHOBHBIE BUABI YUeOHOM JIESITENLHOCTH

AprymMeHTHpoBaTh MOHUMaHHUE CJIOXKHOTO CTPOSHHSI aTOMa U COCTOATEIBHOCTH Pa3InYHBIX MOJIETIeH, OTpaXkatoluX ATO CTPOSHHE. XapaKTepru30BaTh
KOPITYCKYJISIPHO-BOJIHOBOH Jyann3M 4acTHLl MUKpoMupa. HabmoaaTe 1 onucsIBaTh XMMUYECKUH SKCIEPUMEHT C IOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHH. XapaKTepu30BaTh CTPOCHHE aTOMHOTO pa U HYKJIOHBI. JlaBaTh COBpeMEHHOE OTpe/ieJIeHre OHATUS «XUMHUYECKUH 35ieMeHT». Pa3snudare
HYKITU/IBI, 1300apbl U H30TOTBI. XapaKTepU30BaTh COCTOSIHHE 3JIEKTPOHA B aToMe. O00011aTh MOHSTHSL «OPOUTAIIBY) U «IIIEKTPOHHOE 00JIAKOY.
XapakTepru3oBaTh CTPOECHHUE AJICKTPOHHBIX 000JI0UEK aTOMOB M OTPaXKaTh UX HA MUCbME C MMOMOIIBIO 3JIEKTPOHHBIX U AJIEKTPOHHO-TPauIeCKuX
dopmyin. Xapakrepu30BaTh BaJICHTHbIE BO3MOXHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB, 00YCIIOBJICHHbIE pa3InyHbIMU akTopaMu. CpaBHUBATD
TOHSATHS «BAJIEHTHOCTBY U «CTETMIEHb OKUCIIEHUNY. XapaKTepH30BaTh MTyTH CTAHOBJICHNS HAYYHOU TEOpPHH Ha puMepe oTKpeITus [leprnonnyeckoro
3aKOHa. Y CTaHAaBIUBATh 3aBUCUMOCTb MEX1Y KOJIMYECTBEHHON (OTHOCUTEIBHON aTOMHOIN Maccoi) XapaKTEPUCTHUKON XUMHUYECKOTO 3JIEMEHTa U €r0
nojoxenueM B Tabnuue /1. . MenneneeBa. XapakTepr3oBaTh pa3BUTHE HAYUHOW TEOPUH HA IPUMEpE yTOuHeHus1 popMysinpoBok [lepuoauueckoro
3aKOHA. Y CTaHaBJIMBATh 3aBUCUMOCTh MEK/y CTPOCHHEM aTOMa XMMHUYECKOI0 AJIEMEHTA U €ro0 MoJIokKeHUEM B Ileproaguueckoil cucreMe XMMHUYECKUX
anemenToB JI. 1. Menneneesa. OnuchIBaTh MEPUOJNUECKOE H3MEHEHNE CBOWCTB 3JIEMEHTOB: Pauyca aToMa, dJIeKTPOOTPHUIIATEIbHOCTH.
ApryMeHTHpOBATh 3aBUCUMOCTB CBOMCTB 2JIEMEHTOB U COEMHEHHUI OT uX nojoxeHus B [leproguueckoii cucteme. IIporaozuposats cTpoeHne aToMa
Y CBOMCTBA XMMHYECKHUX JIEMEHTOB U 00pa30BaHHBIX MU COSIMHEHHH OT MX MOJIoKeHHs B [leprogndeckoii cucreMe. XapakTepu30BaTh 3HAUCHHE
Ileproanueckoro 3axona. O000IIATh U CHCTEMaTHU3UPOBATh CBEJIEHHUS O CBOWCTBAX XMMHUYECKUX AIIEMEHTOB M 00Pa30BaHHBIX UMM COETMHEHUN OT
cTpoeHus ux aroMoB. [IpoBoanTh peduiekcuio cOOCTBEHHBIX JOCTIKEHUN B M3YUEHUH CTPOCHUS aTOMa. AHAJIM3UPOBATDH PE3YJIbTaThl KOHTPOJIBHOM
paboThl M BBICTPAaUBATh YTH JOCTHKCHHUS JKEIAEMOT0 YPOBHSI YCIIEIIHOCTH.

1 01.09 Crpoenue aroma CtpoeHune atoMHoro sijpa. M3oronsl. SnepHsle peakunu
2 06.09 Bxoanas KoHTposbHAS padoTa.
3 06.09 CocTtosinue 31ekTpoHa B aroMe. KBaHTOBBIE Uncia
4 08.09 CtpoeHue 3J1eKTPOHHBIX 000J04YEK aTOMOB. DJIEKTPOHHBIE U 3JIEKTPOHHO-TpaduIecKue
(hopmyiiel (KOHGUTYpaIun)
13.09 BaneHTHBIE BO3MOKHOCTH aTOMOB XMMHUYECKHX JIEMEHTOB
6 13.09 Otxkpsite /1. . MengeneesbiM [leproauueckoro 3akoHa




7 15.09 [lepuoanueckuii 3aKOH U CTPOSHHE aToMa

8 20.09 3aBHCHMOCTEL CBOMCTB 2JIEMEHTOB M COCTUHEHUH OT UX MOJI0XKeHHUs B [leprommaeckoit
cucreme. 3HaueHue [lepnoandeckoro 3akoHa

9 20.09 KonTtpoannas padota Ne 1 mo teme «CTpoeHne aromay

Tema 2. CTPOEHUE BEHIECTBA. IMCHHEPCHBIE CUCTEMBI — 154

[InanupyeMele IPeAMETHBIE PE3YIILTATEI 110 PA3IEITy

VYuamniuecst JOJDKHLI IOHUMATh:

BaXHEHIITNE XUMUYECKHE TIOHATHUS: BEIIECTBA HEMOJIEKYJISIPHOTO CTPOEHUS (MOHHBIE KPUCTAITHYECKNE PEIIeTKH);
WOH, MOHHASI XUMUYeCKast CBS3b (BEIIeCTBA HOHHOTO CTPOCHU);

OTIPEICTIATE: 3aps/l MIOHA, HOHHYIO CBS3b B COSIMHEHMSIX;

OOBSACHSITH: MPUPOTY HOHHOHU CBSI3H;

XUMHUYCCKUE MMTOHATHA: DJICKTPOOTPHUIATEIBHOCTD, BAJICHTHOCTD, CTCIIEHb OKUCJIEHHUS, BEIIECTBA MOJICKYJIAPHOT'O U aTOMHOT'O CTPOCHU
OINPECACTIATE: BAJICHTHOCTD U CTCIICHb OKHUCJICHUS XUMHUYCCKHX 3JIEMCHTOB, KOBAJICHTHYIO (HOJ'I?IpHYIO n HGHOJIHpHy}O) CBsA3b B COCIMHCHUAX

OOBSACHSTH: MPUPOTY KOBAJICHTHOH CBSI3U;

XUMHUYECKOE MOHATHE: METAININYECKAs CBS3b, BEIIECTBA METAJINIMYECKOTO CTPOCHHUS;

OOBSCHSTH: MPUPOTY METAUTUICCKOMN CBSI3H;

ONPEJEIATh: METANINYECKYO CBSI3b;

BOKHEUIITNE XUMHUUYECKHUE TTOHSITHUS: MOJIb, MOJISIPHASI MACCa, MOJISIPHBIA 00beM;

BBITIOJIHATh XUMUUYECKUI SKCTIEPUMEHT: 110 PACIIO3HABAHUIO BOJAOPOAA, KUCIOPO/a, YIIEKUCIIOro ra3a, aMM1Uaka, 3TUJICHa;
BOKHENIINE XMMUYECKUE TIOHATHUS: BEUIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHS;
OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH MTOCTOSIHCTBA COCTAaBa BEILIECTB;

TEOPHUIO XUMUYECKON CBS3H;

OOBSICHITH: IPUPOTY XUMHUIECKON CBSI3H, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMUS;
ONPEAEIIST: TUIl XUMHYECKOMN CBA3U B COEJIMHEHUSIX.

XapaKkTepru30BaTh XUMUIECKYIO CBSI3b KaK IMPOIIECC B3aUMOJICHCTBHS aTOMOB C 00pa30BaHUEM MOJIEKYJI, HOHOB M pagukaioB. KimaccudummpoBats
XUMUYECKUE CBS3HU. Y CTAHABIINBATH 3aBUCUMOCTH MKy THIIOM XUMHYECKOU CBSI3U M THIIOM KPUCTAUTMYECKON PEIIeTKH. XapaKTeprU30BaTh HOHHYIO
XUMHYECKYIO CBs3b. [[pOrHO3MpOBaTH CBOMCTBA BEIIECTB C MOHHOHN KPUCTAITMYECKOH penieTkoi. KitaccuumpoBaTh HOHBI 110 pa3THYHBIM

OCHOBHBIE BUJIBI V‘Ie6HOI\/'I JACATCIIBHOCTHU

NpU3HaKaM. XapaKTepu30BaTh KOBAJICHTHYIO XUMHYECKYIO CBs3b. KitacCHpHUIIMPOBATH 3TOT TUII CBSI3H MO Pa3HBIM OCHOBAHUSIM:
— I10 3JIEKTPOOTPULIATEIILHOCTH;

— T10 CHIOCO0Y MEPEKPBIBAHMS IEKTPOHHBIX OPOUTAIICH;

— 10 KPaTHOCTH;

— M0 MEXaHU3My 00pa3oBaHMUsL.

VcranaBauBaTh 3aBUCUMOCTD MCKAY MOJIAPHOCTHO MOJICKYJIbI U €€ FCOMeTpHeﬁ. XapaKTepI/ISOBaTB MCTAJNIMYCCKYH0 XUMHUYCCKYIO CBA3b.




YcTaHaBIuBaTh 3aBUCUMOCTh MY (PU3NYSCKUME CBOMCTBAMU METAJIIIOB U METAJNTMYECKON KPUCTAUTUIECKON PeIIeTKON. XapaKkTepru3oBaTh
BOJIOPOJTHYIO XUMHUECKYIO CBsI3b. KilacCH(pUIIMPOBATh 3TOT TUII CBSA3U. PacKphIiBaTh OHMOJIOTHYECKYIO POJIb BOJJOPOHOM CBS3M B OpraHU3aIIH
CTPYKTYp OHOTIONMMEPOB. XapaKTepU30BaTh OCHOBHBIC THITHI MEKMOJICKYJISIPHOTO B3aUMOIeHCTBUs. Ha OCHOBE BHYTPHITPEIMETHBIX CBSI3CH C
OPTaHMYECKOM XUMHEU OCYIIECTBIISITh IEPEHOC CBEJICHHI O THOPUIM3AIIMH JICKTPOHHBIX OpOUTAJICH U Ha HEOPTaHUYECKHE BEIIECTBA. Y CTAHABIMBATH
3aBHCUMOCTH MEX/y THIIOM THOPHIM3AIIUH JIEKTPOHHBIX OpOUTATICH U reOMEeTpHel OpraHMYeCKHX U HEOPTaHUIEeCKUX MOJIeKyl. DopMyIrpoBaTh
OCHOBHBIC TIOJIOXKEHUS TCOPHH XUMHUYECKOTO CTPOCHHS OPTaHUUECKUX COSIMHEHUI M COBPEMEHHON TEOPHH CTPOCHHUSI U TIOATBEPXKIATh X IPUMEPaMH
W3 OPraHMYECKON U HEOPraHMUECKON XUMUH. XapaKTepU30BaTh SIBJICHUEC U30MEPUHU U MIOATBEPKIAThH €€ IPUMEpPaMH U30MEPOB U3 OPraHUIeCKOH

Y HEOPraHUYeCKOH XUMUH. Y CTaHABIMBAThH 3aBUCMOCTh CBOHCTB OPraHUYECKHUX M HEOPTAaHNYECKUX BEIISCTB OT B3aUMHOTO BIIUSHUS aTOMOB B
MOJIEKYJIaX. XapaKTepU30BaTh 3aBUCUMOCTh CBOMCTB BEIIECTB HE TOJIBKO OT XUMHUUECKOTO, HO U OT MX JJIEKTPOHHOTO U TIPOCTPAHCTBEHHOTO CTPOCHHSI.
OOBSICHATH CBOMCTBA MOJICKYJI OPTaHUYCCKHUX BEIIECTB KaK (DYHKITUIO HHYKIIMOHHOT'O U Me30MepHOro 3 dexToB. [IpoBoauTs pediekcuro
COOCTBEHHBIX JIOCTHKCHHI B U3yUCHUH TEOPUHU CTPOCHHUS BEIIECTB. Y METh apryMEHTHPOBATh CBOIO TOYKY 3PEHUS 110 MPOOIeMaTUKE CEMUHApa B
nporiecce TUCKYCCHH. XapaKTepU30BaTh YHUBEPCATBLHBIN XapaKTep MOHITHS KITOTUMEPBD» JIJIsl OPraHUYEeCKUX U HEOPTaHMUYECKUX BEIICCTB,
KJIacCU(UIMPOBATh X U APTYMEHTHUPOBAHHO PACKPBIBAThH MX POJIb B KUBOM U HEXKUBOW MPUPOJIC U )KU3HHU YellOBeKa. XapaKTepHU30BaTh YHCThIC
BeniecTBa U cMecu. Kitaccu(uiumpoBaTh XUMUYECKHE BEIIECTBA 110 YHCTOTE PACTBOPOB B 3aBUCUMOCTH OT COCTOSIHUSL pACTBOPEHHOTO BEIIECTBA
(MoeKyIIsIpHbIe, MOJICKYJIIPHOMOHHBIC, HOHHBIE). ONepupoBaTh KOJTUUCCTBEHHBIMHI XapaKTePUCTUKAMH COJICPKAHUS PACTBOPEHHOTO BEIIECTRA.
XapakTepu3oBath JUCHepCHBIC cucTeMbl. KitaccupuimpoBaTh nx. PackpbIBaTh pojib JUCIIEPCHBIX CUCTEM B IMIPUPOJIE, HA IPOU3BOJCTBE U B OBITY.
0000111aTh ¥ CUCTEMATU3UPOBATh CBEJACHHS O TUIIOJOTHH XUMHUCCKUX CBSI3CH M KPUCTAJUIMYECKOM CTPOSHHUH BEIIECTBA, O YMCTHIX BEIIECTBAX U
cMmecsix. [IpoBoauTh pedieKCHo COOCTBEHHBIX JIOCTHKEHUH B U3YYCHUN CTPOCHUS BEIIECTBA, YUCTHIX BEIIECTB U CMECEH. AHAIM3UPOBATH PE3YJIbTATHI
KOHTPOJIBHOM pabOThI ¥ BRICTPAWBATh MYTH JIOCTHXKEHHS )KEJIAEMOr0 YPOBHSI YCIECITHOCTH.

1 22.09 Xumuyeckas CBs3b

2 27.09 HonHas cBsI3b

3 27.09 KoBaneHTHast CBsI3b

4 29.09 Metayinyeckas CBsI3b

5 04.10 Bonopoanas cBsizb. OCHOBHBIE THIIBI MEXMOJICKYJISIPHOI'O B3aUMOICHCTBHSI

6 04.10 [IpocTpaHCcTBEHHOE CTPOSHHE MOJIEKYJI

7 06.10 Teopust cTpoeHUs] XUMHUYECKHUX COETMHEHUI

8 11.10 OcHOBHbIe HallpaBJICHHUs] PA3BUTHUS TEOPUH CTPOCHHUS

9 11.10 CemuHap «/lnanekTHuecKrue OCHOBBI OOIIHOCTH JABYX BEIYIINX TEOPUH XUMUI»

10 13.10 [TosmMeps! HeOpraHUUYECKUe

11 18.10 ITonuMepbl opraHuyecKue

12 18.10 YucTele BenlecTsa U cmMecu. PacTBopbl

13 20.10 [lonsiTHE O AUCIIEPCHBIX CUCTEMAX, UX KiacCH(UKALMS U 3HAYCHNE
JL.O. Nel «3HaKOMCTBO € KOJJIEKITUAMY MUIIEBbIX, MEAUIMHCKUX U OM0JOTHYECKHX
reJjieil u 30J1ei»
JL.O. N2 «IloJsryyeHne KOJUIOHIHOTO pacTBopa xJopuaa xkesesa (I1IH)»

14 25.10 O00011IeH1E U CHUCTEMATU3aLMs 3HAHUN 110 TEME

15 25.10 KonTtpoanHas padora Ne 2 mo teme «CTpoeHne BemecTBa. /lucnepcHbie CHCTeMbI H




| pacTBopBI»

Tema 3. XUMMNYECKHUE PEAKIIUUA — 21y

[Inarupyemble IpeIMETHBIE PE3YALTATEI 10 PA3IENY

VYyamuecs 10JKHBI HIOHUMATh:
— KJIACCH(UKAIIUIO BEIECTB I10 PACTBOPUMOCTH;
— TIOHATHUE «PACTBOPY;
— OIHCHIBaTh PACTBOPEHUE KaK (DU3MKO-XMMUYESCKUH MPOIIECC;
— TIOHATHUSA «JIEKTOJIUTHDY U «HEITCKTPOIUTBD), «IIEKTPOIUTUUCCKAS TUCCOIHAIIH;
— KJIACCH(UKAIIMIO KUCIIOT, OCHOBAHUU U COJICH;
— XapakTepu30BaTh CBOKWCTBA KUCIIOT, OCHOBAHUW U COJIEN;
— ONpPEACIATh: XapaKTep CPelbl B BOJHBIX PACTBOPAX HCOPTAHMUECCKUX COCTMHCHHMIMA.

OcHOBHBIE BUABI YU€OHOM JIESITENLHOCTH

XapakTepr30BaTh NPU3HAKKA XUMUYECKUX peakiuid. OTIuYaTh UX OT SAepHBIX. XapaKTepru30BaTh sIEPHbIE pEaKIUU U OTPaXKaTh ITY XapaKTEPUCTUKY
Ha MMCBhME C MOMOILBIO ypaBHeHUH. Kitaccudumposars XuMuyeckre peakiiuy Mo YUCITy U COCTAaBY PearupyroLINX BELIECTB U IPYTUM IIPU3HAKAM.
YcranaBnuBaTh o011ee U pa3iniyHOe AJIs JaHHOHM Kiaccu(UKaluy B OPraHMIeCKOM n Heoprannieckoi xumun. IIpoBoanTs, HaOI01aTh U ONUCHIBATD
XUMHMYECKUH 3KCIIEPUMEHT C IIOMOIIBIO POJHOTO SI3bIKa U SA3bIKA XUMHUHU. XapaKTepu30BaTh OKUCIUTEIbHOBOCCTaHOBUTEIbHBIE peakuuu (OBP).
Knaccudummposare OBP. CoctaBisiTh ypaBHEHUs OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METO/IOM 3JICKTPOHHOI0 OajaHca U METOI0M
nonypeakuuii. HaOronaTh u onuchIBaTh XUMUUECKUH SKCIIEPUMEHT € TIOMOIIBIO POIHOTO SI3bIKa U SI3bIKa XUMHU. XapaKTepU30BaTh Havaa
TepMoAHaMUKH. OTpaxaTh Ha MMUCbME TEPMOXUMHUYECKHE PEAKIIMK U TIPOU3BOIUTH pacueThl Ha UX ocHOBe. [IporHo3npoBaTs BO3MOKHOCTh
IIPOTEKaHUS XUMHUECKON peakuu. XapaKTepHU30BaTh CKOPOCTh XUMUUYECKOM PEAKIIUU U YCTAaHABIMBATH 3aBUCUMOCTb MEXY 9TOM BEJIMUYMHON U
pasnuHbIMU (paKTOPaMU: IPUPOAA PEArHPYIOIIMX BEIIECTB, KOHIEHTPALMs, TEMIIEpaTypa, IOBEPXHOCTh CONPUKOCHOBEHUS! BELIECTB.
XapakTepru3oBaTh KaTajll3 U KaTalIu3aTOPhl KaK CIOCOOBI YIIPABICHUS! CKOPOCTBIO XUMHUECKON peakun. OnuchBaTh MEXaHU3M FOMOI'€HHOTO,
reTEepPOreHHOTO U (PepMEHTATHBHOTO KAaTAIM30B. XapaKkTepHU30BaTh XUMHUYECKOE PABHOBECHE M ITPOTHO3UPOBATH CIIOCOOBI €ro cMeleHus. Pemars
pacueTHbIE 331241 110 XUMHUYECKON KuHeTHKe. [IpoBoanTh, HAOMIOAATE U ONUCHIBATD XMMHUYECKUH SKCIEPUMEHT C IOMOIIBIO POAHOTO SI3bIKA U SI3bIKA
xumuu. CobmroaTh NpaBuia TEXHUKH Oe30macHOCTU. ONpeaessiTh NOHATHS «3JIEKTPOIUTBD), «HEIIEKTPOIUTHD?, «3JIEKTPOIUTHIECKAS TUCCOLMALIISD.
DopMyIUPOBaTh OCHOBHBIE TOJIOKEHHS TEOPHHU SJIEKTPOIUTUIECKON AUCCOIUANINH. XapaKTePU30BaTh CIIOCOOHOCTH 3JIEKTPOJIUTA K TUCCOIMAIIIH Ha
OCHOBE CTETICHH 3JIEKTPOJIUTHIECKOH IUCCOLMAIINHU B CPEy PacTBOpa Ha OCHOBE MOHATHSA pH. 3amncriBaTh ypaBHEHUS 3JIEKTPOIUTHIECKON
nmucconnanyy. CpaBHUBATH 3JIEKTPONPOBOTHOCTH PACTBOPOB AJIEKTPOIUTOB. [Ipencka3piBaTh cMeleHHEe paBHOBECHSI JUCCOUUAIMN CITA0bIX KUCIIOT.
OnuchiBaTh CBOHCTBA PACTBOPOB AJIEKTPOIHUTOB KaK (DYHKIIMIO 00pa3yOIIUXCS MPH JUCCOLUAIIMY HOHOB M OTPayKaTh UX Ha MUCHME C TOMOIIBIO
MOHHBIX ypaBHeHUH. OnpeenaTs BO3MOKHOCTh IPOTEKAHMS PEAKIi MEX/ITy pacCTBOPAMH IEKTPOJIUTOB. XapaKTepH30BaTh THJIPOIIN3 KaK
00MEHHOE B3aMMOJICHCTBHIE BEIIECTB C BOJOW. 3anuChIBaTh YPaBHEHUS PEaKMii THAPOIN3a Pa3InuHbIX colieil. Paznuyars ruaposans no KaTHOHY U
aHnoHy. [Ipencka3piBaTh peakimio CpeIbl BOAHBIX PACTBOPOB COJICH, 0Opa30BaHHBIX CHIIHBIM OCHOBaHHMEM U CJIa00H KHCIOTOMH, C1a0bIM OCHOBAaHHEM
Y CHJIBHOM KHUCIIOTOH. PackpbiBaTh poiib 00paTuMOro TUApOIH3a OPraHuuecKuX COSIMHEHNH KaK OCHOBBI OOMEHA BEIECTB B )KUBBIX OpraHU3Max M
oOpatumoro ruzaponnsa AT® kak OCHOBBI SHEPreTHYECKOro 0OMEHa B JKMBBIX Opranusmax. [IpoBouTh, HAOIIOJATh U OIHMCHIBATE XUMHYECKHUN
HKCHEPUMEHT C IOMOLIBIO POJHOIO sI3bIKA U si3bIKa XuMHUH. ColurogaTh npaBuiia TEXHUKK Oe3onacHocTH. O000maTh U CHCTEMAaTH3UPOBATh




CBEJICHHSI O KJIACCU(UKAIIUN U 3aKOHOMEPHOCTSIX IMPOTEKAHUS XUMUYECKHUX PEaKIUi B TAKMX BAKHEUIINX Pa3HOBUAHOCTSIX, kak OBP u peakiun
ruaponu3za. [[poBoauTs peduiekcnio cCOOCTBEHHBIX TOCTHKEHUN B U3yUYEHUH TUTIOIOTUH XUMHUYECKUX PEaKlnii, TEPMOJMHAMHUKHA U XUMHUIECKON
KHHETUKU. AHAJIU3UPOBATh PE3YJIbTAThl KOHTPOJIBHOW Pa0OTHI M BRICTPAUBATh ITyTH JOCTHIKECHUS JKEJIaeMOT0 YPOBHS YCIICITHOCTH.

1 27.10 Knaccndukanus XuMHYECKUX PeaKIUii Mo YUCITy U COCTaBy PearupyIoLIiX BEIICCTB U
JPYTUM IIPU3HAKAM

2 08.11 Krnaccudukarms XuMH9IeCKAX peakiiniii IO YUCITy M COCTaBY pearnpyrolInX BEIIeCTB U
JpYrUM MpU3HaKam
JI.O. Ne3 «Pa3j1o:keHune mepokcuaa Boaopoaa ¢ nomMomsbio okcuaa meau (1) n
KaTaJ1a3bh)

3 08.11 Kiraccudukanuys peakinii 1o I3MEHEHHUIO CTENeHEH OKUCIICHHS aTOMOB

4 10.11 Krnaccudukarus peakiiuii o M3MEHEHHIO CTEIICHEH OKUCIICHUSI aTOMOB

5 15.11 TensoBbie 3pdeKThl U MPUUUHBI IPOTEKAHUS XUMHUECKUX peaKIui

6 15.11 TepMoxuMuueckne pacuéTsbl

7 17.11 CKOpOCTh XUMHUYECKON PEAKIIUU

8 22.11 CKOpOCTh XMMHUYECKOU peaKIuu

9 22.11 Karanus u xatanuzaTopsl
JL.O. Ne4 «3nakomceTBO ¢ kosuiekueii CMC, cogepaaniux SJH3UMbID»

10 24.11 XHUMHUYECKOE PABHOBECUE

11 06.12 XHUMHUYECKOE PABHOBECHE

12 06.12 Pemenue pacyeTHbIX 3a7a4

13 08.12 I1.P. Nel «CkopocTh XMMHYECKHX peakiuii. XuMu4yeckoe paBHOBecCHe»

14 13.12 DIIEKTPOIUTUYIECKAS TUCCOITMAIIHSI

15 13.12 CBoliCTBa pacTBOPOB 3JIEKTPOJIUTOB
JI.O. NeS «Peakuum, nayuiue ¢ 00pa3oBaHHeM 0CajKa, ra3a MiId BOAbI A5
OPraHNYecKHX U HEOPraHMYeCKHX JIeKTPOJIUTOBY»

16 15.12 CBoiicTBa pacTBOPOB JIEKTPOJIUTOB

17 20.12 IM'uaponus

18 20.12 I'uaponus
JLLO. Ne6 «Paznnunble cirydyan ruaposausa coJieii. UccesieqoBanue cpeabl pacTBOPOB ¢
NMOMOIIbI0 HHAMKATOPHOI OymMarm»

19 22.12 I1.P. Ne2 «Pemienne 3kcriepuMeHTAIBHBIX 3a/1a4 10 TeMe «'maposaus»

20 27.12 O00011IeHNe ¥ CUCTeMAaTH3aIUs 3HAHUH 110 TeMe « XMMUYECKHE PEaKIIHI

21 27.12 KonTtposnHas padota Ne 3 no reme «XuMHYeCKHE PeaKkIHN»)

Tema 4. BEILIECTBA 1 UX CBOMCTBA — 44y

VYyamuecs 1OKHEI HOHUMATD:

HHaHI/IDVeMLIC OpCAMCTHBIC PE3YJIbTATHI 11O PA3ACITy




XUMHYECKHE TIOHATHUS: aJTIOTPOIIHS, N30MEPHS, TOMOJIOTHS, YTIACPOIHBINA CKEJIET, TETTOBON AP PEeKT peakinu;
OCHOBHBIE TEOPUH XUMHH: CTPOSHHSI OPTAaHHUECKUX COeTMHEHHI;

XUMHUYECKHE TIOHATHUS: CKOPOCTh XMMHYECKOW PEAKITHH, KaTalln3;

OOBSACHATH: 3aBUCIMOCTh CKOPOCTH XUMHUYECKOH Peakilui OT Pa3IUIHbIX ()aKTOPOB;

Ba)XHEHIIIee XUMUIECKOE TMTOHATHE: XUMIUECKOe PAaBHOBECHE;

OOBSACHATH: 3aBUCUMOCTH TTOJIOKEHUS XUMUYECKOTO PABHOBECHS OT Pa3INIHBIX (haKTOPOB;

BaXHEHIITNE XUMUYECKHE TIOHATHUS: PACTBOPHIL, DIIEKTPOIUT U HEIJIEKTPOIIUT, SJIEKTPOIUTHIECKAS JUCCOIHAIINS;
OCHOBHBIE TEOPUH XUMHH: TEOPHUS DIEKTPOIUTHIECKON TUCCOIHAIINY;

OTIpEIETISATh: 3aps/] HOHA;

OTIPEICTISTH:

XapakTep cpelbl B BOAHBIX PACTBOPAX HEOPTAHHUECKUX COCTMHEHHIA,

BaXHEHIIINE XUMUIECKHE TIOHATHUS: CTETICHb OKHCIICHHSI, OKUCIIUTENb U BOCCTAHOBHUTENh, OKUCIIEHUE H BOCCTAHOBIICHUE;
OTIPEICTISATH:

CTEeNeHb OKUCIIEHUSI XUMUYECKHX 3JIEMEHTOB, OKHCIUTENb U BOCCTAHOBUTEIb.




OcCHOBHBIE BUABI YYEOHOM JIESITENBLHOCTH

KrnaccudunmpoBath HeOpraHU4eCKHE BEIIECTBA M0 Pa3HbIM NPU3HAKAM. APryMEHTUPOBATh OTHOCUTEIILHOCTD KIIACCH(DHUKAIIMHA HEOPTaHUICCKIX
BelecTB. Pa3nuyaTh KOMIUIEKCHBIE coeAnHEeHMsI. DOpMyYTHPOBATH OCHOBHBIE TTOJIOKEHUSI TEOPUH CTPOCHHUSI KOMIUIEKCHBIX coequHeHuit A. Bepuepa.
KaccudummpoBats 1 Ha3pIBaTh KOMIUIEKCHBIE COeTMHEHMS. PacKppiBaTh 3HaYeHNE KOMILIEKCHBIX coenHeHui. [IpoBoanTh, HAOIIOAAaTh M ONIMCHIBATH
XUMHYECKAN SKCTIEPUMEHT C TIOMOIIBI0 POAHOTO S3bIKa U sA3bIKa XUMHW. KitaccnuimpoBaTh opraHMuecKrue COSAMHEHNUS 10 Pa3HBIM MPU3HAKAM.
XapaktepusoBathb nonoxeHne metamios B [lepuoanueckoii cucreme /1. . MenneneeBa. O0BACHITH 0COOCHHOCTH (PM3MUYECKHX CBOMCTB METAIJIOB Ha
OCHOBE 0COOEHHOCTEH CTPOCHHMSI aTOMOB M KPUCTAIJIOB. XapaKTepH30BaTh 00IIMe XUMHYECKHE CBOHCTBAa METAIJIOB KaK BOCCTAHOBHUTENCH Ha OCHOBE
CTPOEHHSI UX aTOMOB U TIOJIOKESHHS B DIIEKTPOXMUMHYECKOM PSAY HAPSHKEHU METaJUIoB. PaznmuaTs odmee, 0cCOOCHHOE U eAMHUYHOE B CBOMCTBAX
KOHKPETHBIX METAJUIOB U UX TPyl WITocTpupoBaTh CBOU BEIBOBI U ApTYMEHTHI YPABHCHUSIMU XUMUYECKUX PEAKINI H PACCMOTPEHUEM UX B CBETE
TO/M u OBP. Xapakrepu3oBatb KOppo3uto U e¢ Bubl. [Ipenarats criocoObl 3alUTHl METAJUIOB OT KOPPO3UU U apryMEHTHPOBATh BEIOOD Crioco0a.
YcraHaBIMBaTh 3aBUCUMOCTh MEKIY KOPPO3UEH METAIIIIOB U YCIOBUSIMHU OKPY>KAIOIIEH cpebl. XapaKTEpHU30BaTh HAXOKICHUE METAIIOB B IPUPOJIE U
OCHOBHBIE CITOCOOBI HX MOMy4YeHNs. KOHKpeTH3npoBaTh 3T CIIOCOOBI ONIMCAHNEM XUMHUYECKHX TPOIIECCOB B METAILTYPIUU. XapaKTepU30BaTh
9JIEKTPOJIN3 KaK OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN mpotiecc. [IpeackaspiBaTh KaTOAHBIC U aHOIHBIC MPOIIECCH C MHEPTHBIMU M aKTUBHBIMHU
ANEKTPOJAMU U OTPAXKATh UX HA MUCbME JJIs1 PACILIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. PaCKpBIBATh MPAKTUYECKOE 3HAUCHUE SJIEKTPOJIN3A.
XapakTepru30BaTh XUMHUIECKHE UCTOYHUKH TOKa. COCTAaBIATh TallbBAHUYECKHE dJIeMeHTHI. [IpoBoauTh, HAOIIOAAaTh M OMUCHIBATH XUMUYECKHIA
SKCIEPUMEHT C TIOMOIIBIO0 POJTHOTO SI3BIKA U SI3bIKA XUMUU. XapaKTEPHU30BaTh IIEI0YHBIE METAJUTB M X COCIUHECHUS Ha OCHOBE TTOJIOXKCHUS B
[Mepuoanueckoit cucteme anemenToB J. M. MeHzerneeBa u CTPOCHHUS aTOMOB B CBETE 00IIIEro, 0COOEHHOTO U eIMHIYHOT0. VneHTnduunposatsh
LIEJIOYHBIE METAIBI U UX COCIUHEHUs. XapakTepu3oBaTh MeTaiUIbl [IB rpynmnel v ux coequHEHUsI Ha OCHOBE NoJioxkeHus B [lepuoandeckoid cucreme
anemeHToB /1. . MenneneeBa u cTpoeHHst aTOMOB B CBETE O0IIEr0, 0COOCHHOTO U €AMHUYIHOTO. M ieHTHOUIIPOBATh IeI0YHO3EMENIbHBIE METAILIBI 1
MX COeIMHEHHs. XapaKTepr30BaTh aJJIOMUHHN 1 €ro COeIMHEHHUSI Ha OCHOBE CTPOEHHUS aTOMa, OOIIMX CBOMCTB METAIIJIOB U OCOOEHHBIX CBONCTB
ATFOMUHHS 1 aM(POTEPHOCTH €ro OKcHJa U ruapokcua. [IpoBoauTs, HAOIFOAATh M OMUCHIBATE XUMUYECKHH SKCIIEPUMEHT C IIOMOIIBIO POJTHOTO S3BIKA
U SI3bIKa XUMUU. XapaKTepU30BaTh METAILTBI TOOOYHBIX MOATPYIII IO UX ToJoxkeHuo B [leproaudeckoii cucreme anementoB /. M. Menneneesa u
CTPOEHHUIO aTOMOB. XapaKTepru30BaTh CTPOEHUE aTOMOB, MIOJIyYEHHE, IPUMEHEHUE U CBOMCTBA MEJU U BAKHEUIIIMX €€ COeIMHEHN. XapaKkTepru30BaTh
IIUHK ¥ €T0 COeIMHEHMSI Ha OCHOBE CTPOEHUS aToMa, OOIINX CBOMCTB METAIIIOB M OCOOCHHBIX CBOMCTB IIMHKA W aM(OTEPHOCTH €r0 OKCHJIA U
TUAPOKCHIa. XapaKTeprU30BaTh XPOM U €0 COeTMHEHHS HA OCHOBE CTPOEHUS aToMa, OOIIIX CBOWCTB METAJUIOB M OCOOEHHBIX CBOMCTB XpoMma,
amdorepHocTH ero okcuaa u ruapokcusa (11I) u kucnoTHeIX cBoMcTB okcuna u ruapokcuos (VI). UnentndunupoBats XpoMar- 1 OUXpPOMATHOHBI.
YcraHaBnIuBaTh 3aBUCUMOCTh MEKY KUCIOTHO-OCHOBHBIMH CBOWCTBAMH OKCHUJIOB M THUPOKCHIOB XpOMa M 3HAUCHUEM CTETICHH OKUCTICHUSI.
XapakTepru30BaTh MapraHell ¥ ero COSJUHEHHS Ha OCHOBE CTPOSHHUSI aTOMa, OOIIMX CBOWCTB METAJUIOB M OCOOCHHBIX CBOMCTB MapraHIia, ero OKCHJIOB
Y TUJPOKCUAOB. Y CTaHABINBATh 3aBUCUMOCTD MEX/Ty ITPOYKTaMH BOCCTAHOBIJICHUS TIEpPMaHTaHaTa Kajlus M CPeJIoi pacTBopa. XapaKkTepu30BaTh
noJjioxeHue Hemetaios B [lepuoandeckoii cucreme 1. . MenneneeBa. OOBSICHATH IPUYUHBI aJUIOTPOIIMK Ha OCHOBE 0COOEHHOCTEH CTPOCHHUS
aTOMOB M KPUCTAILTMYECKUX perieTok. OObSCHATh MPUYMHBI HHEPTHOCTH OJIArOPOJIHBIX Fa30B OCOOSHHOCTSIMHU CTPOSHUS KX aTOMOB H JIOKa3bIBaTh
OTHOCHTEIILHOCTD 3TO# XxapatepucTHKH. OOBACHITH KHCIOTHO-OCHOBHBIC CBOMCTBA BOJJOPOHBIX COCTUHCHUI HEMETAIIOB OCOOCHHOCTSIMHU CTPOCHUS
¥X aToMOB U nioJiockenus B [lepuoamueckoii cucteme JI. M. MenneneeBa. OObSICHITh M3MEHEHNE KUCIIOTHBIX CBOWCTB OKCHJIOB M TUIPOKCHIOB
HEMETAaJUIOB 3HAUYEHNEM CTETICHU OKUCIICHUS U TTOJIOKEeHHEeM HeMeTalioB B [lepuoamdaeckoii cucteme JI. Y. MenaeneeBa. PaccmarpuBath oOrie
XUMUYECKHE CBOMCTBA HEMETAIIOB KaK OKHCIUTENEH U BoccTaHOBUTENEH. VITIoCTpUpOBaTh CBOU BBIBOJIBI M APTYMEHTHI YPABHEHHUSIMU XUMUYECKUX
peaknmii 1 paccMoTpeHueM ux B cBete OBP. XapakTepn30BaTh CTPOCHIE aTOMOB M KPUCTAIIJIOB M CBOWCTBA TAJIOTCHOB U UX COSIMHEHUH B CBETE
00111eT0, 0COOCHHOTO M €AMHUYHOTO. Y CTaHABIMBATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB TaJIOTEHOB M MX COSTMHEHNH B 3aBUCHMOCTH OT MX




nonoxenus B [lepuonuueckoii cucreme. MneHTHUIMPOBATH raJOreHUA-HOHBL. XapaKTepH30BaTh aTIOTPONHUIO KUCIOPO/a, €ro CBOMCTBA, OJTy4YeHHE
U IPUMEHEHHE 030Ha U KMCI0poAa. PackpsiBaTh posib KUCIOpOJa B OpraHU3alMy KU3HU HA 3eMJle 1 MHTEHCU(HUKALUK TPOU3BOICTBEHHBIX IPOLIECCOB.
XapakTepru30BaTh CTPOEHUE aTOMa, aJNIOTPOIUIO CEPBI, TPOrHO3UPOBATH €€ CBONCTBA, MOATBEPKIATh UX YPABHEHUSAMHU COOTBETCTBYIOIINX

peakuuii. [Ipemyiarats crocoObl OTy4YEHUs] HA OCHOBE HAXOXKJCHHUS B IPUPOJC. Y CTAaHABIMBATH 3aBUCHMOCTh MEXKLy 001aCTsIMH IPUMEHEHHUSI CEPhI U
ee CBOMCTBaMU. XapaKTepru30BaTh CTPOEHUE MOJIEKYJIBI CEPOBOAOPOJA U TPOrHO3UPOBATE BOCCTAHOBUTEIBHBIE CBONWCTBA, IIOATBEPKIATh HX
YPaBHEHUSIMH COOTBETCTBYIOLINX peakiuid. OnuchBaTh (GU3N0IOTNIECKOE JEHCTBIE CEPOBOAOPOIA U EPBYIO IOMOILIb IIPU OTPABICHUHU UM.
XapakTepru30BaTh OKCUbI CEPBI KAK THITMYHBIE KUCIOTHBIE OKCUABI M MTOATBEPKAATh 3Ty XapaKTEpPUCTUKY YPAaBHEHUSIMHU COOTBETCTBYIOIINX peakLnil.
Ha ocHoBe aHanm3a HaXOXKAEHUS CEPBI B IPUPOJIE MPEJIaraTb HUCTOYHUKH ChIPbsS JJIs OTYUYEHHsI CEPHON KUCIOTHI M TPOrHO3UPOBATH CTAINU
npousBocTBa. OMUCHIBATh IPOU3BOACTBO CEPHOM KUCIOTHI HA OCHOBE HAaY4YHbIX PUHLUIIOB IPOU3BOACTBa, npuHiuna Jle [llarense u TpeboBanuit
9KOJIOTHYecKol 6e30macHoCTH. XapaKTepu30BaTh COCTaB, KIACCH()UKALIMOHHYIO IPUHAUICKHOCTD M CBOMCTBA Pa30aBICHHON U KOHIIEHTPHUPOBAHHOM
cepHoii kucnotsl B ceete TO/l u OBP. Unentuduuuposats cynbhua-, cymbQuUT- 1 Cyabpar-aHHOHbL. XapakTepr30BaTh CTPOCHNE aTOMOB U
KPHCTAJJIOB a30Ta, ero (pru3niyeckrue 1 XMMUYECKUE CBOWCTBA, OJTyYEeHUE U IPUMEHEHHE. XapaKTeprU30BaTh CTPOCHUE MOJICKYJIbl aMMHaKa, ero
noJTyueHue, coOMpaHue 1 pacrio3HaBaHue, a Takke cBoicTBa B cBere OBP u oOpazoBanus kaTroHa aMMOHUS. OMUCHIBAaTh (PAKITMOHHYIO MTEPETOHKY
BO3/1yXa. XapaKkTepru30BaTh OKCUIBI a30Ta HA OCHOBE OTHECEHUS HX K 0€3pa3IyHbIM MM KUCIOTHBIM OKcHIaM. MneHTnumupoBaTs ux.
XapakTepru30BaTh COCTAB, KIACCH(PUKAIIMOHHYIO TPUHAICKHOCTH ¥ CBOMCTBA pa30aBIIEHHOW U KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI B cBeTe T/l
OBP. OnuceiBaTh CIOCOOBI TTOTyYEHUS OKCHIIOB a30Ta U @30THOM KUCIIOTHI. XapaKTepru30BaTh CTPOSHUE aTOMa, AJJIOTPOITHIO, CBOHCTBA, MTOTyUYeHUE H
npumenenue pocdopa. CpaBHUBATH KpacHbBIH 1 Oenblit hocdop. YcTaHaBIMBaTh B3aMMOCBSI3b MEX/y CBOWCTBaMHU (Qocdopa U ero IpUuMEHEHUEM.
XapakTepru3oBaTh CTPOCHHE aToMa, aJUIOTPOITUIO M CBOWCTBA yriiepoja. Y CTaHaBIMBATh 3aBUCUMOCTh MEXK/Y THIIOM THOPUIM3aluU OpOUTaIeH y
IJIOTPOIHBIX MOANU(HUKALMN YTITIEpoia U UX CBOMCTBaMHU. XapaKTepU30BaTh MOIy4YeHHE, CBOMCTBA M IPUMEHEHNE OKCUIOB YIJIEPOAa U YTOJIbHON
kucnoThl. [IpeanaraTs myTu npespaiieHust KapOOHATOB B TUAPOKapOOHAThl 1 00paTHO. MIeHTHUIIMPOBATh YIIIEKUCIbIN T'a3 U KapOOHAT-aHHUOH.
HabronaTh v ONMUCHIBATh XUMUUECKUH AKCTIEPUMEHT € TIOMOIIBIO POJHOTO SI3bIKA U SI3bIKa XUMHUH. XapaKTepH30BaTh CTPOCHUE aTOMa, aJNIOTPOITHIO U
CBOWCTBA, NOJIY4YECHUE U IPUMEHEHNE KPEMHHUsL. XapaKTepH30BaTh M10JyUeHNe, CBOWCTBA U MPUMeHeHHe okcnaa kpeMHust (IV) 1 KpeMHUEeBOH KUCIIOTHI.
OnwuceiBaTh OCHOBHBIE PON3BOJICTBA CHIIMKATHOMN MPOMBIIITICHHOCTH. O00011aTh 1 CUCTEMAaTU3UPOBATh CBEICHUS O METaJUIaX U HEMETaJlax, a TaKkkKe
00pa3yeMbIX UMH COEIMHEHUSIX. AHATTM3UPOBAThH PE3yIbTAaThl KOHTPOJILHOW paOOThI U BBICTPAUBATH MYTH JOCTHKCHHUS JKEIaeMOT0 YPOBHSI
YCIIEHIHOCTH. XapaKTepu30BaTh COCTAaB, Kiaccu(ukaruio u cBoicTa kucsot B ceere T/ u OBP. Paznuuars ol1ee, ocobeHHOE U eIMHUYHOE B
CBOMCTBAX a30THOM, KOHIIEHTPUPOBAHHON CEPHON U MypPaBbHHOMN KUCIOT. Pa3nuyaTh 3BONIONMIO MPENCTABICHNN O KHCIOTaX B CBETE:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

— TO;

— MPOTOJIUTHYECKOHN TEOpHH.

XapakTepHu3oBaTh COCTAB, KIACCU(UKAIMIO U CBONCTBA OCHOBAHUH B CBETE TEOPHH JIEKTPOIUTHYECKOI aucconmanmu. Pa3znnyaTs obiee, ocoOeHHOE
Y eIMHUYHOE B CBOMCTBAaX TMIPOKCHIIOB U OECKHCIOPOTHBIX OCHOBAHNH. Pa3nuyars 3BOMONNIO TTPECTABICHU 00 OCHOBAHHUSAX B CBETE:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

— 1O

— IPOTOJIUTUYECKON TEOPHH.

Xapakrepru3oBarb aMQOTEpPHBIC OPraHUYECKUE U HEOPraHUYECKUE BEIIECTBA KAK COCIMHEHUSI C JIBOMCTBEHHBIMU KUCIIOTHO-OCHOBHBIMH CBOHCTBAMH.
XapakTepru30BaTh FTEHETHUECKYIO CBSI3b MEK/Y KJIACCAMU OPTaHUYECKUX U HEOPraHUMUYECKUX COEIMHEHUM U OTpakaTh €€ Ha MUCbME C IIOMOILBIO
0000IIIEeHHOH 3aIMCH «IICTIOYKH Tepex00B». KOHKpeTn3npoBaTh Takue MENovYKH YPaBHEHUSIMH XUMUYECKUX peakiuil. Paznnyares moHsTHs
TEHETHYECKasl CBsI3b» U «TeHeTHYeCKuH psmy. HabmromaTe M ONMChIBaTh XUMHUYECKHHA AKCIIEPUMEHT C TMTOMOIIBIO POTHOTO S3bIKA U SI3bIKA XUMHUH.




CobroaTh MpaBuiia TEXHUKH O€30MACHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM M HAarpeBaTeIbHBIMU TPUOOPAMH, a TAKKE XUMUYECKUMHU
peaxTUBaMH, SKOHOMHO U 3KOJIOTHYECKH TPaMOTHO 00paImmarthscsi ¢ HUMU. McciaenoBarh XumMudeckrue 00beKThl. DUKCHPOBATH Pe3yIbTaThl HAOIIOIEHUH
1 GOpPMYyIIUPOBATh BBIBOJBI Ha UX ocHOBE. O000IIATH U CHCTEMAaTU3UPOBAThH CBEJICHHS O KJIACCU(PHUKAIINN M CBOWCTBAX HEOPTaHUUECKUX H
OpraHuyuecKux BemecTB. [[poBoanTh pediekcio COOCTBEHHBIX JOCTHKCHUN B N3yUCHUN THITOJOTHH XUMHUUECKUX BEIIECTB U CBOMCTBAaX OCHOBHBIX
KJIACCOB HEOPTAaHWYECKHUX M OPTaHMYECKHX BEIIECTB B CBETE O0IIEro 0OCOOCHHOTO W €IMHUYHOTO. AHATH3UPOBATH PE3yIbTaThl KOHTPOJIHHON paOOThHI

Y BBICTPAMBATh MYTH JOCTIDKEHUS JKEIaeMOTO YPOBHS YCIICITHOCTH.

1 29.12 Krnaccudukarus HeopraHHYECKUX BEUICCTB
JI.O. Ne7 «O3HakoMiIeHHe ¢ 00pa3naMu NpeAcTaBUTe/IeH Pa3HbIX KJIacCOB
HEOPraHUYeCKUX BeLecTB)

2 10.01 Krnaccudukarms aHeopranmaeckux BemniecTB. KoMIuiekcHbIE coeTnHEHUS HEOPTaHMYECKUE
OpraHu4ecKue
JL.O. Ne§ «B3aumoneiicTBe MHOTOATOMHBIX CIIMPTOB M IVIOKO3bI € (DeJIMHIOBOM
KUAKOCTBIO»
JI.O. No9 « KauecTBennblie peakiuu Ha nonbl Fe** u Fe*'»

3 10.01 OOu1ast XapaKTepUCTHKA METAJUIOB U MX COSIMHCHUHI

4 Krnaccudukarms opraHu4ecKux BeIIecTB
JL.O. Ne10 «O3HakomiieHue ¢ 00pa3uaMu NpeAcTaBUTe el pa3HbIX KJIacCoB
OPraHMYecKHX BellecTB»

5 12.01 XHUMHUYECKHE CBOMCTBA METAJUIOB

6 17.01 XHUMHUYECKHE CBOMCTBA METAJLIOB
JI.O. Nel1 «B3aumopeiicTBHEe METAJIOB ¢ PACTBOPAMH KHCJIOT M COJICH»

7 17.01 Koppo3zus metannos

8 19.01 [Tomyuenue meTammoB
JI.O. Ne12 «O3HakoMJIeHHE ¢ KOJUICKIIUEH pya»

9 24.01 OnexTponn3. XMMHUYECKHE UICTOYHUKH TOKa
JI.LO. Nel13 «O3nakomiIeHHe ¢ KOJLJIeKIMel XMMUYeCKUX MCTOYHUKOB ToOKa (0aTapeiku,
CBHHIOBBIE AKKYMYJISITOPBI U T. 1»

10 24.01 [llenoynbIe METaILIBI

11 26.01 bepunnuii, Marauii U MEI0YHO3EMENBHbBIE METAIIIbI

12 31.01 AMOMUHHN 1 €T0 COeIMHEHUS
JI.O. Nel14 «B3aumopeiicTBHe aTIOMUHNS C PACTBOPAMH KHCJIOT H IIeJI04eiD)
JI.O. Nel5 «IlonydyeHue u u3y4eHHe CBOMCTB TrMIPOKCHAA ATIOMHHMSD)

13 31.01 MerTasel TOOOYHBIX moArpymni. Meab
JLLO. Nel16 «KayecTBeHHbIE peakKIIii HA KATHOHBI MeTn»
JLLO. Nel7 «Pasgioxenne rugpokcuaa menu (I11)»

14 07.02 unk

JI.O. Ne18 «IloydyeHue H HCC/IENOBAHHME CBOMCTB IMAPOKCH/IA IHHKA»




15 07.02 Xpom
16 09.02 Xpom
17 14.02 Maprasnen
18 14.02 OOu1ast XapakKTepUCTHUKA HEMETAIOB U MX COCTMHEHUH
19 16.02 OOu1as XapakKTepUCTHUKA HEMETAJIOB M UX COCMHEHHH
20 21.02 OO01ue XUMHYECKHE CBOIICTBA HEMETAJIIOB
21 21.02 ["anoreHsl U UX COETUHEHUS
JI.O. Ne19 «KadyecTBeHHBIE peaKIIMM HA TaJIOTeHUIHOHBI»
22 28..02 XaJIbKOT€Hbl IPOCTHIE BEILIECTBA
23 28.02 CoennHeHus cepsl
24 07.03 Coenunenust cepbl
JL.O. No20 «O3HakomJ/IeHue ¢ KOJLJIeKIMell MPUPOAHbIX COeIMHEHHUIl cepbD)
JI.O. Ne21 «KayecTBeHHbIE peaKIIMi Ha CYJIb(UI-, CYJb(YUT- U CYJIb(aT-aHHOHBD)
25 07.03 A3OT M €ro COeTMHEHMUS
26 09.03 A30T ¥ €ro COeTUHEHHUS
JLO. No22 «KavyecTBeHHasi peaklusi HA HOH AMMOHMSD)
JI.O. Ne23 «PacniozHaBaHue HUTPATOB»
27 14.03 ®dochop u ero coeuHEHUS
JI.O. Ne24 «KauyecTBeHHas1 peakuys Ha ¢ocaT-aHHOH»
28 14.03 Yrnepoa u €ro coeIMHEHHUsI
29 16.03 Yriepon u ero COeTMHCHHUS
JL.O. No25 «IlosiydyeHue yrjeKucJaoro ra3a B3auMojaeiicTBueM MpaMopa ¢ COJITHOM
KHCJI0TOH M HCCJIeJOBAHHE er0 CBOHCTBY»
JI.O. Ne26 «KayecTBeHHasl peaknis Ha KapOOHAT-aHHOH»
30 21.03 Kpewmuwuii u ero coeauaenus
JI.O. Ne27 «IlonyyeHne KpeMHHEBOH KHCJIOTHI B3aHMO/IeiCTBHEM PacTBOPA CHJIMKATA
HATPHUS ¢ CWIbHON KHCJI0TOW»
JI.O. Ne28 «PacTBOpeHHe KpeMHHEBOH KMCJIOTHI B IIEJT09N»
31 21.03 O000I11IeHNE ¥ CHCTEMATH3ALMS 3HAHNH 110 XUMHUH DJIEMEHTOB
32 23.03 KonTtpoasnas padora Ne 4 «Xumusi 371eMEHTOB»
33 04.04 Kucnotsl oprannueckrie M1 HEOpraHM4eCcKue
34 04.04 OcHOBaHUsI OPTaHUYECKHE U HEOPraHUIECKHe
35 06.04 AmboTepHbIe OpraHMYecKre 1 HEOPraHMYECKHUE BEIeCTBa
36 1104 ['enernyeckast cBsI3b MKy KJIACCaMU OPTAaHWYECKUX M HEOPTaHHMYECKUX COeTMHEHHH
37 11.04 ['enernyeckast cBsI3b MEKIY KJIacCaMU OPraHUYECKUX M HEOPTraHUUYECKUX COETMHEHHH
38 13.04 I1.P. Ne3 «IloryyeHne ra3oB U H3y4eHHe UX CBOMCTB»
39 18.04 I1.P. Ne4 «PemeHne 3kcniepuMeHTAJIbHBIX 32/1a4 110 OPraHUYeCKOi XUMHH»




40 18.04 I1.P. Ne§S «Pemienne 3kcriepuMeHTAIBHBIX 32/1a4 110 HEOPraHUYeCKOi XUMHUID)

41 20..04 IL.P. Ne6 «CpaBHeHHe CBOIiCTB HEOPTAaHUYECKHUX H OPraHUYeCKHX COeTNHEHUI»

42 25.04 IL.P. Ne7 «I'eHeTH4eckasi CBA3b MekKAY KJIACCAMH HEOPraHMYeCKUX H OPraHUu4YecKUX
COeIMHECHUID)

43 25.04 O0001eHre U cucTeMaTU3aLMsl 3HAHUH 110 TeMe «BelecTBa U UX CBOWCTBa»

44 27.04 Kontpoannasi padora Ne 5 mo teme «BemecTBa U X CBOiicTBa»

Tema 5. XUMHUSA 1 OBIIECTBO -164

[InanupyeMsble IpeAMETHBIE PE3YJILTATEI II0 PA3IEITy

VY4eHHK T0JKEH HAyUYNUThCS:
— PackpbIBaTh pOIb XMMHUYECKOTO POU3BOACTBA KaK MPOU3BOIUTEIBHOM CHIIBI O0IIECTBA.
— XapakTepu3oBaTh OOIINE W YACTHBIC HAYYHbIC IPUHIIMITBI XUMHUYECKOTO TIPOU3BO/ICTBA.
— CpaBHHBaTh MPOU3BOACTBA aMMHaKa M METAHOJIA B CBETE BAXKHEHIIIMX MOHATHI XUMHUYECKON TEXHOIOTHH.
— XapakTepu30BaTh TaKHe B XHEHIINE HAPABICHUS HAYYHO-TEXHUUECKOTO Iporpecca, Kak OMOTEXHOJIOTHA ¥ HAHOTEXHOJIOT HSl.
— XapakTepu3oBaTh OCHOBHBIE HallpaBICHUs XUMH3AIMU CEIbCKOT0 X03HCTBa.
— Kunaccudunuposats MuHepabHbIe YA0OPEHHUS TI0 pa3HBIM OCHOBAHHSIM.
— PackpbIBaTh X POJIb B MOBBIIIEHNN POU3BOIUTEIBEHOCTH CEIBCKOTO XO35HCTBA, 3aAMIACHIBATh PEAKIINH, JIEKAIINE B OCHOBE UX IOJIy4YEHUSI.
— OrmpenensiTs MUTATENBHYIO IEHHOCTh MUHEPAIILHOTO Y0OPEHHS COOTBETCTBYIOIIMMH PACUCTAMH.
— KnaccudunupoBats mecTHINABI U PACKPHIBATH AUATICKTUKY WX IPUMEHEHUSI.
— XapakTepu3oBaTh OCHOBHBIE HAPABIECHNs XUMHU3aLMH dKUBOTHOBO/ICTBA.
— XapakTepHu30BaTh OCHOBHbIE (PaKTOPBI XUMUYIECKOTO 3arps3HEHHS OKpY>Karoleil cpesl.
— OrnpenensiTs ICTOYHUKHA XUMHYECKOTO 3arps3HEHUs aTMOC(EPBI, BOJHBIX M 3eMEJIbHBIX PECYPCOB U apTyMEHTHPOBAHHO TMpeJiaraTh CriocoObI
UX OXpaHbl.
— JlokasbIBaTh, 4TO COBPEMEHHBIH OBIT YeIOBEKAa HEMBICIHM 0€3 JOCTIKEHUH XUMHH.
— PackpbIBaTh IUaNEKTUUECKUI XapaKTep XUMHU3ALUHU [IOBCEITHEBHOM KU3HU YEJIOBEKA.
— Xapaktepu3oBaTh HHPOPMAIHIO, KOTOPYIO HECET CUMBOJIMKA MPOMBIIIIICHHBIX W TIPOJIOBOJIBCTBEHHBIX TOBAPOB.
— CobmoaaTh TEXHUKY 0€30IIaCHOCTH B MPOLiecCe IPUMEHEHHUS JIEKAPCTBEHHBIX CPEICTB, OBITOBBIX MPENapaToB U MPHOOPOB

OcHOBHBIE BUIBI YUEOHOM JIEITENBLHOCTH

PackppIiBaTh poIb XUMHYECKOTO MPOM3BOICTBA KaK MPOU3BOIUTENLHOM CHITBI O0IIIECTBA. XapaKTepru30BaTh OOIINE W YACTHBIE HAYYHBIE TIPUHITUTIBI
XUMHUYECKOT0 Mpou3BocTBa. CpaBHUBATh MPOU3BOJCTBA AMMHUAKA U METAHOJIA B CBETE BaXKHEUIIINX MOHATUI XUMUYECKON TEXHOJIOTHH.
XapakTepr30BaTh TaKHe BKHEHIITNE HAIIPABIICHUS HAYIHO-TEXHMYECKOTO MTPOrpecca, Kak OMOTEXHOIOTHSI 1 HAHOTEXHOJIOTHS. XapaKTepru30BaTh
OCHOBHBIC HaIpaBJICHHUSI XMMHU3AIMN CEITLCKOT0 Xo3siicTBa. KnaccnpunmposaTs MUHEpalibHbIE YI00PEHUS 110 pa3HbIM OCHOBaHMSIM. PacKkphIBaTh UX
POJIb B MOBBIILIEHUH NTPOU3BOJUTEIBLHOCTH CEITLCKOr0 X0351ICTBA, 3alIMCBHIBATh PEAKIINH, JIEXKAIUE B OCHOBE UX MOJTyueHUs. ONpenensaTh MUTATEIbHYIO
LEHHOCTh MHUHEPAIBHOTO yI00PEHHs COOTBETCTBYIOIIMMH pacueTaMu. KnaccupuunpoBarh NeCTULHIBI M PACKPBIBATH JUATIEKTHKY MX IPUMEHEHHSI.
XapakTepru3oBaTh OCHOBHBIC HAIIPABIICHHSI XUMHU3AIMU )KHBOTHOBOJICTBA. XapaKTepH30BaTh OCHOBHbBIE (DAKTOPHI XUMHUECKOTO 3arpsi3HEHUS
OKpy:karomeit cpezpl. OnpenesnsiTh HICTOYHUKH XUMHUYECKOT0 3arpsA3HeHUs: aTMOC(epbl, BOAHBIX U 3€MEJIbHBIX PECYPCOB M aPTYMEHTHPOBAHO




npesiaraTh cnocoObl UX OXpaHbl. JloKa3pIBaTh, YTO COBPEMEHHBIN OBIT YeJI0OBEKa HEMBICIUM 0€3 JOCTHKECHUI XUMUU. PacKpbIBaTh AUAIEKTUIECKUT
XapakTep XUMHU3AIMHU TTOBCETHEBHOM )KU3HH YeIOBEKa. XapaKTepru30BaTh HH(OPMAINIO, KOTOPYIO HECET CHUMBOJIMKA POMBIIIICHHBIX 1
POJOBOJIBLCTBEHHBIX TOBapoB. COOIIOAATh TEXHUKY O€30MIaCHOCTH B MpOLiecce MPUMEHEHHS JIEKapCTBEHHBIX CPE/ICTB, OBITOBBIX MPENapaToB U
npudOpoOB.

1 02.05 [ToaroToBKa K MPOMEKYTOYHOHN aTTECTAINH

02.05 ITpoMe;RyTOUHASI aTTeCTAIUS

04.02 AHaM3 KOHTPOJIBHEIX padboT

11.05 XHUMHsI U IPOU3BOJCTBO

16.05 XUMHUS ¥ IPOU3BOJICTBO

16.05 XHUMHSA U CEIIHCKOE X03IHCTBO

18.05 XHUMHSA U CEIHCKOE X03IHCTBO

23.05 Xumus ¥ po0OIeMbl OXPaHbl OKPYKaloIeH cpe/ibl

O | [Q|N |||

23.05 Xumus ¥ mpo0OIIeMbl OXpaHbl OKPYIKaIoIei cpe/ibl

XuUMHS ¥ IOBCeAHEBHAS JKU3HL yenoBeka. BIIP

— | —
— o

XUMHMS U IOBCETHEBHAS )KU3Hb UEJIOBEKa

JLO. No29 «O3Hakom/ieHue ¢ 00pa3uamMu cpeacTB ObITOBON XMMHUH M JIEKAPCTBEHHbIX
NpenaparToB, H3y4YeHHe NHCTPYKIUI K HUM 110 NMPABUJILHOMY U 0e30IacHOMY
NPUMEHEHHI0.»

JI.O. Ne30 «M3y4eHne MexkAYHAPOIHONH CHMBOJIMKH 0 YXOAY 32 TEKCTHIbHBIMH
H3/1eJMAMH M MAPKHPOBKH HA YIIAKOBKAX NMHUIIEBBIX MPOAYKTOB

12 Kondepennus «Poib XMUU B MOCH JKU3HU»

13 Kondepennus «Ponb Xumun B MOEH KU3HI

14 IlonBenenue uToros

15 Pemenue tecToB

16 pelIeHre TECTOB

Bcero yacos: 103







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnaakor C.A., JIéBkuH

A.H., Aktinonepnoe obmectBo «M3narensctBo «IIpocBemiennes

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJA

Metoauyeckoe nocooue.10-11 knaccer O.C.I'abpuensina

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa [{OK https://m.edsoo.ru/00ada52c¢c
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