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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01iero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PepepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenoiaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanyy, peaqu3yIOIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TONIO)KeHUH «CTpaTerud pas3BuTUsi BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIIyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX AuddepeHuupoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiuy UX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusix MnpodeccHoHaNIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISETCA OAHOW U3 MPUOPUTETHBIX TUCIHUTIIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0  MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOINOJATarOIIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaepx aHus,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJIEIYIONINE BBIMOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpeJeNIeHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIO0BATEIBHOCTH
U3y4eHHs] y4eOHOTO MaTepuaja, KOJMYECTBEHHBIX M KaueCTBEHHBIX €T0
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX JOCTIXKEHUN OOydarommuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJist yriiy0iaEHHOTO U3YUYECHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHHWE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUILIINH B By3aX M OpPTaHU3AIUSAX CPEIHETr0 Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOmero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KIACCOB ONPEATIEHHOTO MPpoduis (TTaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWEe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmiedt xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXpAHEHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xuMusi. B 3TOM  ciydae  mpenocTaBisieTCs  BO3MOXKHOCTh g Ooiiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX MPEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
oOLIIEHAYyYHBIX METOJIOB TO3HAHHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe mNpeACTABICHUN: O MaTepUATHHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HaJIMOJIEKYJSPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU HJI OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOUMBIX U TPUOOPETCHHS YMEHUH OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPEIHETO OO0IIero oOpa3oBaHUS MPH H3YYCHUU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IJISl M3YYCHHUS XUMUU Ha YriTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX Aep. XUMHUYECKU 3iieMeHT. M3oTonsl. CtpoeHune
ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHHU U
noaypoBHH. AToMHbIE opOuTanu. Kinaccupukanus XuMUIeCcKUX 31€MEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKTpOoHHbIE KOH(UTYpallUh aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUU, 3JEKTPOHHbIE KOH(PUTYpaluu HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[lepuoanueckuii 3axkoH u Ilepuoanyeckas cucreMa XUMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3b NMEPUOAUUYECKOTO 3aKoHAa U llepumogmueckoil cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM ¢ [epHojaM. 3HA4YCHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHu4ecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJ€HTHOM cBsi3M. KpaTHble cBs3u. BopopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAIUTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PacCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHBIE PACTBOPbBI, pACTBOPUMOCTh. KpucTamioruaparst.

Knaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
HAa3BAHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanusa XuMUYECKUX peaklii B HEOPraHUYECKOM M OpraHu4ecKOu
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS



SHEPIUM MpHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3UyHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Ccla0ble AJIEKTPOJIHTHIL.
Crenennp mguccornuanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienounas. Bogopoaueiii nokasarens (PH) pactBopa. I'maponus coneit. Peakiuun
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlh W BOCCTAaHOBHUTENb. I[Ipomecchl OKHUCIEHHS] W BOCCTAHOBJICHWS.
Baxxneiimue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpeabl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, M3YYEHHE BIUSHUS Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha MpUMEpPEe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MApPUBI.
TomnMBHBIC JIEMEHTHI.

I'anmorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOJMydeHHS, (QU3UICCKHE H
XUMHUYECKHE CBOMCTBA. [ aJloreHOBOIOpOABI. BaxkHeue KUCI0pOACOAEpKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIC CIIOCOOBI TTOTYYCHHS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble W MPOMBINUICHHBIE CIIOCOOBI MOJYyYCHUS
Kuciaopoja. Ou3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHME KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBomopon, cyiabduabl. Oxcug cepbui(1V), oxcua



cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObI MOMYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenune Qocdopa u ero coemunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAHHBIA yroyb, ancopOuusa. DynnepeHsl, rpadeH, yriepoJHble
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COECIMHEHUH.

Kpemunii. Haxoxnenue B mpupojne, crnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBorictBa. Oxcupn kpemuus(lV), kpemHueBass KUCIOTa, CUIUKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cucTeEMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTayuioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHUKE.
CmuiaBbl METAIIOB.

DONEKTPOXUMUYECKUM psifi HampspkeHud MetaiwioB.  OOmme  crnocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPPO3HUH.

O6mrast xapakrtepuctuka metamwioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonnyeckoit cUCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii W KaJblUid: TOJNydeHHne, (U3HUYECKHe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA WU €ro COeIUHEHUH. AMQOTEpHbIE CBOWCTBA OKCHAA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[Teproanyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u sxxeneza(lll). [lonyuenue u mpuMeHeHUE Kee3a
Y €ro CILJIABOB.

DU3nUEeCKUEe U XMMUYECKHE CBOKWCTBA MEIU U €€ coenquHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCTMHEHUM.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUMN:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), B3aMMOJICUCTBHE ILIMHKA M JKeJle3a C pacTBOpAMU KUCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 [0 TeMaMm
«l"anorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COECTUHEHUN,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [loHsTHe
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHU3alui XMMUYECKOT0 MPOU3BOACTBA. [IpombliieHHbIE
CIIOCOOBI MOTYYEHUST BKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAaKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHUE OKPYXKAIOIIEH CpPeabl U €ro IOCICICTBUS.
Ponp xumMuu B o6ecriedeHrH SHEPTeTUUECKOM 0€30MaCHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojab XuMuu B pa3BUTUHA MENULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Poyib xumuu B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30MacHOr0 MCIOJIb30BAHMS MPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CENIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEI[ECTB MMEET MpUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuu, €CIM OJHO M3 BEUIECTB JaHO B BHUJAE pacTBOpa C ONpPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM H MOJISIPHOU
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEeOpraHmyeckoi xumuu B 11 Kiacce oCyIleCTBISETCS Yepe3 MCIMOJIb30BaAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTAEIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoJuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

@usnka: Marepusi, MHUKPOMHUp, MaKpOMHUp, aTOM, DIJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUIN YPOBEHbD,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHME BEIEeCTBA, WICATBHBIN Ta3,
¢du3nueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opranusm, skocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpadbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCcypesl.

TexHonorus: XUMU4YeCcKass MPOMBIIUIIEHHOCTh, METAJLUIYPIUS, CTPOUTEIIbHBIE
MaTepHUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs MPOMBIIIEHHOCTD,
dbapmarneBTHYECKAS MIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEIENICHUI0; HAIMYME MOTUBAIIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABONOPSIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPHUHM M MPAKTHYECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
Y TMIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAaHHUS IIEHHOCTEH 370pOBOTO W Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPAaBWJI HWHIWBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBHUM, IMPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeSATeTbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIICHUU TJI00AJIHHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMaHUS CYUIHOCTH METOJOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W WMEIONIUXCS JAHHBIX C I1EAbI0 TIONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHHS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBUS (TIO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEpCAJIbHbIE Y4EeOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOoruvdecKmne JeMcTBHS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHMI NPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKHUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbOopMyITHpPOBATH LETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHHWS W TIPOBEICHHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUSI.

3) pabora ¢ uHpopMmanmeii:

OPUCHTHPOBATHCSI B PA3IMYHBIX HCTOYHWKAX WHPopManuu (Hay4dHO-
MOMYJIIpHAs. JIMTepaTypa XHUMHUYECKOTO COJIEpPKaHUs, CIPaBOYHBIE IOCOOMS,
pecypcbl MHTEepHETa), aHaIM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BHIOB U (HOpM
IpeICTaBIICHUS, KPUTHUYECKH OIICHUBATh e JOCTOBEPHOCTH u
HETIPOTHBOPEUYHBOCTH;

(GopMyTUpPOBaTH 3aIPOCHI U MPUMEHSATh PA3TUYHBIC METONbI MPHU IOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBAaTh W€, ((OPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON PabOThl MO HMCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PerysiTuBHbIC YHUBepCcaabHbIe y4eOHbIE 1efiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBaTEIbCKUX 3a/ad, BbIOMpaTh Hambosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YTrIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
[0 MOJYYEHHUI0 HOBOI'O 3HAHUS M NMPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
[porpaMMe II0 XHMHUM MPEAMETHBIE PE3yJbTaThl IMPEACTABICHBI IO ToJaM
M3y4CHUSL.

[IpenmerHble pe3ynbTaThl OCBOEHHSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEePUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE€ U 3HAYEHUH
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIEUEHHH YCTOMYMBOIO
pa3BUTHA, B PEUICHUU NPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOM M MHUILIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX



HMCTOYHUKOB SHEPIHH, B OOECNEYEHUH PALUMOHAIBHOIO NPHPOAOIOIb30BAHUA, B
(GopMHpPOBaHMM MHPOBO33pEHUA M OOIIEH KyJbTypbl 4YEJNOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOILIEHHS K CBOEMY 3J0POBBIO M HPUPOJHOMU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAcT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH JJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, IJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHUS aToMa, TuOpHaM3alsl aTOMHBIX OpOUTaNei, HOH,
MOJICKYJIa, BaJIECHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHCJICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs] JTUCCOIMAIUS, CTENEHb JUCCOIUAIINH,
BOJOPOJHBIM TOKa3aTelb, OKHUCIUTEIh, BOCCTAaHOBHUTENb, TEIIOBOW d(PdexT
XUMHUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peaKIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECCKON IAUCCOIMAIINU, TEPUOIUICCKUN
3akoH [[.1. Menaeneera, 3aKOH COXpaHEHUsI MacCChl BEIIECTB, 3AKOH COXPAHCHUS U
IpEeBpaIlCHUsT YHEPTUN MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JICMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIekKallMe B OCHOBE IIOHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTH  XHUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM  YPOBHSIX; TIPEACTABICHHUS O MEXaHU3MaxX XUMHUYECKUX
peakiui, TEepMOAWHAMHYECKUX M  KHUHETUYECKHX  3aKOHOMEpPHOCTSAX  HX
OPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUH, PACTBOpPaX WU IUCIIEPCHBIX CHUCTEMaX;
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BKHEUIIIMX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NESTENbHOCTH  YeJOBEeKa, OOMIMX  HAay4YHBIX TMPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHS HCIOJIB30BATh XWMHUYECKYIO CHMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUHW  XMMHUYECKHX  pPeaklHil,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEJEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCJIMHEHUAX, BHUJI XUMHUUYECKON CBA3M (KOBaJICHTHas,
WOHHAsA, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOTO BEIECTBA;



c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJA XMMHYECKOM CBSI3M M THUNA KPUCTAIIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIUPOBATh:  HEOPraHUYECKHUE
BEILIECTBA 10 UX COCTAaBY, XUMHUECKHE PEAKIIUH 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY A(PdeKTy peakiuu, U3MEHEHUIO
CTeNeHEel OKHCIEHHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPUM JJIs KiIacCUpUKAIIUN
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICT MEPUOIUIECKOTO 3aKkoHa Jl.
N. MenaeneeBa U 1eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEpPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunoanueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3YS TIOHSATHUS
«IHEPreTUYECKHe YPOBHU», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSIHUSA aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX
coeIMHEHUM 1o mnepuojgam u rpynmnam llepuonmueckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAaHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JIMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOUIBI YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEAKIUH; peakIii MOHHOTO OOMeHa MyTEM COCTaBICHUS WX TOJHBIX H
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  TUOPOIU3A;  pEaKL Ul
KOMITJIEKCO0Opa3oBaHusl (Ha MpUMeEPE THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

chOpPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX PEAKIHM C YYETOM HMX JSHEPIETUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakluu B 3aBUCHMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TAaKKE XapaKTep CMENICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEPHU30BaTh XUMHUYECKHE PEAKIINH,
JIe)KalllMe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAaKa,
oOlllMe Hay4yHble MPUHUUINBl XUMHUUYECKHUX IPOU3BOJICTB; I€1€CO00PA3HOCTh



MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHUsI COOTHOILLICHUS] PUCK-TIONbB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHUS SBJICHUN MpUPOAbl — HAOIIOJCHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS NIPU SKCIEPUMEHTAILHOM UCCIIECIOBAHUYN BEILIECTB
U sl OOBSCHEHHS XUMHUYECKUX SIBIICHHHM, HMMEIOIHUX MECTO B MPHUPOJIE,
MPAKTUUYECKOMN NEATEIbHOCTH YEJIOBEKA U B TIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSIMH W TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJAUTH PACUEThl: C UCIOJIb30BaHUEM
MOHATHI «MaccoBasi J0Jisl BEIIECTBA B PACTBOPE» U «MOJIIPHAS KOHLICHTPALIUSI»;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A(ddekTa
peaKkluK; 3HAYEHUs BOJOPOJHOTO IMOKa3aTessi PaCTBOPOB KHUCIOT W WIEJIOYEH C
W3BECTHOW CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIel PacTBOPEHHOTO BEIIECTBA WM JTAHO B M30BITKE
(MMeeT TMpUMECH); JOJIM BBIXOJIa TPOJAYKTA PEaAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OoOMeHa,
MOATBEPIKICHUE KaU€CTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pEaKIHuH, perieHue
JKCIIEPUMEHTAJbHBIX 3a7a4 mno TemaM «Mertamnel» u  «Hemeramisi») ¢
COOJIFOICHUEM TPaBII 0€30IaCHOTO OOpaIleHUs ¢ BEIISCTBAMU M JIAOOpaTOPHBIM
obopymoBaHueM, (GOpPMYIUPOBaTh I€Jdb HCCICIOBAHMS, MPEICTABISATh B
pasnmuuHoi popMe pe3ynbTaThl AKCICPUMEHTA, aHAIM3UPOBATh M OIICHHUBATH HX
JTOCTOBEPHOCTB;

c(hopMHUPOBAHHOCTh YMECHHI: COOFOAATh MPABHIIA TIOJb30BAHNS XUMHUICCKON
mocymod W J1abopaTopHBIM 00OpymOBaHHWEM, OOpalieHHs C BeEIIeCTBAaMH B
COOTBETCTBHHM C HMHCTPYKIIHUSIMH I10 BBITIOJIHCHUIO JAOOPATOPHBIX XUMHUYCCKUX
OTBITOB, SKOJOTUYECKH 11€JIeCOO0pPa3HOTO TIOBEACHUA B OBITY M TPYIAOBOH
JESITEIbHOCTA B IEJSIX COXPAHEHUSI CBOErO 30POBbS, OKPYXKAIOIIEH MPUPOTHOMN
cpellbl M JOCTHXEHHUS €€ YCTOMYMBOTO PAa3BUTHA, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICUCTBUSI HA >KHUBBIE OPraHU3MBI OINPEICIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMMas cMbici nmokaszarens [IJIK;



c(OpMHUPOBAHHOCTh YMEHHI1: OCYIIECTBIIATH 1€JICHANPABIECHHBIN MOUCK
XUMHYECKOM HHPOPMALUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHast U y4eOHO-
Hay4Has JIMTeparypa, CpecTBa MaccoBOil HHpopMauuu, UHTEepHET U 1pyrue),
KPUTHYECKH aHAIU3UPOBATh XUMHUECKYIO HH(POpMALIHIO, IepepabaThiBaTh €€ U
UCIIOJIH30BaTh B COOTBETCTBHUU C MTOCTaBJICHHON y4eOHOM 3a1auei.



Temarnueckoe mnanuposanue -11 KJIACC

Koa-Bo DJ1eKTPOH
Ne 4acoB HbIEe
Jara
uudpoBbIie
Tema ypoka usyye
n/ Bcer o0pa3oBa
HUA
n 0 KP |IIP TeJbHbIE
pecypcbl
1.Ctpoenue atomoB. Ilepuoanyecknii 3axon u [lepuoanyeckas cucreMma XuMHYECKHX
yemenToB /I. U. Mene/ieeBa 5q
bubmmoreka
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI SIIEMEHT. 1 0 0 HOK
N3oTomsl https://mysc
hool.edu.ru/
2 | CtpoeHne dIIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA 1 0 0
Pacnipenenenue >eKTPOHOB IO ATOMHBIM OPOUTAISIM.
3 Knaccugukaruss XAMHYECKHX 3JIEMEHTOB (S-, p-, d-, - 1 0 0
3JIEMEHTHI)
[Tepnoanueckuit 3akoH u Ileproandeckas cucrema
4 xuMuueckux aemeHToB J[. 1. MenaeneeBa. 3aKkOHOMEPHOCTH 1 0 0
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB M 00pa3yeMbIX
VMU IPOCTBIX U CJIOXHBIX BEIIECTB 0 IPyMIaM U Meproam
Cucremaru3zanus u 00001eHNe 3HaHN 110 Teme «CTpoeHue
5 aromoB. [Tepuoanueckuii 3akon u I[lepromuueckas cucremMa 1 0 0
xuMmudeckux saemenToB . . Menneneeray
8u
2. CTpoenue BemecTBa. MHoOrooopasie BelIECTB.
5 Buabl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOH cBsi3U. BogopoaHas cBsi3b. MexxMoIeKysipHbIe 1 0 0
B3aUMO/ICHCTBUS
BaneHTHOCTP U BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b
7 AIIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUIECKUM 1 0 0
CTpOEHUEM
3 BemecTBa MONIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL. 1 0 0
Tunel KPUCTATTMYECKUX PEIIETOK U CBOMCTBA BEILIECTB
9 [Tonsitre o aucniepcHbIX cuctemax. [Ipencrasnenue o 1 0 0
KOJUIOUJHBIX PacTBOpax
10 Pemenue 3aa4 ¢ ucmosib30BaHUEM MOHITHIA «MaccoBas IO 1 0 0
PacTBOPEHHOTO BEIIECTBAY, «MOJISIPHAS KOHIIEHTPAITUS
11 | Kinaccudukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIEeCTB 1 0 0
12 CucremaTu3aius 1 00o01IeHne 3Hanui o teme «CTpoeHue 1 0 0
BelecTBa. MHOTOOOpa3ue BEmecTB»



https://myschool.edu.ru/
https://myschool.edu.ru/

Konrtponsnas padora no temam «CTpoeHue aToma.
IIepnoanueckuit 3akoH u [lepuoanueckas cucrema

13 | xummueckux 31eMeHTOB . Y. MenneneeBay», « CTpoeHue 1 1
BemecTBa. MHOT0OOpa3ue BEIecTB. »
3. XuMHnuyeckKHe peakiuu. 14 4
Knaccugukanms XAMIHUECKUX Peaknii B HEOPraHWIeCKOH 1
14 OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHHUS MacChl BEILIECTB; 1 0
3aKOH COXpaHEHUs U MPEBPAILICHUS SHEPTHUH MPU XUMUYECKUX
peaKImsIX
15 TenoBeie 3¢ dexThl XuMudeckux peakuii. Tepmoxumuueckne 1 0
ypaBHEHUS
16 CKopocTh XMMUYECKOH peakiuu, €€ 3aBUCUMOCTb OT 1 0
paznuuHbIX (hakTOpoB. [[OMOTEHHBIE U TE€TEPOTCHHBIE PEAKIIUU
17 [IpaxTnueckas padorta Ne 1 no teme «BriusiHue pa3nudHbIX 1 0
(haKTOpOB Ha CKOPOCTh XUMUUYECKON PEAKITAM)
18 OO6paTtumbie U HeOOpaTUMBble peakluu. XUMHUECKOe 1 0
paBHOBeCHE
19 DnekrponuTHieckas aucconuanus. CuabHbIC U cllabbie 1 0
9MeKTPOoJUTHI. CTEneHb TUCCOIHAITIH.
20 HNonnoe npousseaenue Boapl. Cpeaa BOJTHBIX paCTBOPOB. 1 0
Bonopoausiii nokasarens (pH) pactBopa.
21 | 'maponus conei. 1 0
29 [TpakTrueckas padota Ne 2 1o Teme « XMMHUYECKHE PEaKIUU B 1 0
pacTBOpax dJIEKTPOJUTOBY
23 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC peakuu. BaxkHeimme 1 0
OKHCIIUTEIN ¥ BOCCTAHOBUTEIN
24 | MeTo1 3eKTPOHHOTO (JIEKTPOHHO-HOHHOTO) OajaHca 1 0
25 | Pemenue 3a/1a4 pa3iMuHbIX TUIIOB 1 0
26 CucreMaruzanys 1 0000IIeHrEe 3HAHUI 10 TeEME « XUMUYECKUE 1 0
peaKIm»
27 | KonTposbHas paboTa 1o TeMe «XHUMHUYECKUE PEAKITUN) 1 1
4. HeMmeTaJlJbl. 14y
[Tonoxenne HemetaioB B [leproanyeckoit cucteme
0g | XMMHYECKHX DJIEMEHTOB 1. 1. MenneneeBa 1 0COOEHHOCTH 1
CTPOEHHMS X aTOMOB. AJIIIOTpONUsl HeMeTauioB. Pu3nuecKue
CBOMCTBA HEMETAJJIOB.
29 Bonopon: nonyuenue, puzndeckue U XUMHYECKHUE CBOMCTBA. 1 0
['mapuasl
30 ["anmorensl: HAXOXKIEHHUE B MIPUPOJIC, CIOCOOBI MOTY4YEHUS, 1 0
(busznyecKkrue u XMMUYECKUE CBOMCTBA, TPUMEHEHHUE
Kucnopoa: nabopatopHblie v MPOMBIIITIEHHBIE CTIOCOOBI
3l | nonydenus, puznuyHecKue U XUMUYECKHE CBOKCTBA. O30H. 1 0

HpI/IMeHCHI/IC KHCJIOpO/Ja 1 O30HA. OKCI/IILBI U TICPOKCUIBI.




32

Pemenne 3aaa4 pa3jIMIHbIX THUIIOB.

33

Cepa: HaXOXJIEHUE B MPUPOJIE, CIIOCOOBI OTyYCHUS,
¢dusnueckue U XuMudeckue cporictea. CepoBoIOpOI,
cynbdunsl. Kucnopoaconepxaiune coelMHEHNS CEPBI.
Oco0eHHOCTH CBOWCTB CEPHON KHCIIOTHI.

34

A30T: Hax0XKJIeHHE B IPUPOJE, CIIOCOOBI TTOTydSHUS,
¢bu3nveckrne 1 XUMHYECKHE CBOicTBa. AMMHak. HuTpuapt.
Kucnoponaconepxkamue coenuuenus azota. OCOOEHHOCTH
CBOWCTB a30THOM KUCIIOT. [[puMeHenune a3ora u ero
coelMHEHUN. A30THbIE yIOOpEHUS..

35

docdop: HAXOXKACHUE B MPUPO/IE, CIOCOOBI MOTYIEHUS,
dbusndeckue u xumuieckue ceorictea. Pochuas u hochu.
Oxkcunbl hocdopa, pochopcoaepxaniue kuciaotsl. Conu
tdhocdopnoii kucnotel.IIpumenenue docdopa u ero
coenuHeHnil. PocdopHble ynoOpeHus

36

[Tpaktuueckast padota Ne 3. PereHue sxcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «A30T 1 pocdop 1 uX COeTUHEHUS

37

VYrieposa: HaX0XKACHUE B IPUPOJIE, aJUIOTPOITHBIS

Mo upuKanuu; GU3NIeCKue U XUMHIECKHE CBOMCTRA,
npumenenne. Oxcun yraepoaa(ll), oxkcuna yrnepoaa(1V),
YroJibHas KUCJI0Ta U €€ COJIU

38

Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

39

Kpemuwnii: HaxoxaeHHEe B IPUPOJIE, CIIOCOOBI TTOTYICHHUS,
busnueckre u xumuueckue cBoiicrea.Okcua kpemuus(1V),
KpeMHUeBask KUCII0Ta, CUIIMKAThl. [I[puMeHeHne KpeMHUs U ero
coequHeHni. CTEeKJI0, €ero moJy4eHue, BUIbl CTEKIIA

40

CucreMaruzanys 1 0000mmenne 3suagnii 1mo reme «Hemeramisny

41

Kountponsnas pabora no teme «HemeTanabi»

5. MeTaJbl.

184

42

[Tonoxenue metamioB B [lepuoauyeckoil cucreme
XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB METAJNIOB

43

O6mue ¢pusznueckue cBoiicTBa MetamioB. [Ipumenenue
METaJJIOB B OBITY M TEXHHKE

44

CrutaBel METaJIJIOB. KOppOSI/IH MCTAalJIOB

45

DNEKTPOXUMHUYECKUN Psil HANIPsDKeHUU MeTaisioB. Oomue
CHocoObI OJTYYEHHS] METAJJIOB

46

OOmas xapakTepucTuka MeTayuioB | A-rpymisl
[Iepronnueckoy cuCTEMbl XUMUYECKUX JIEMEHTOB. Hatpuit u
Kanuii: monydeHue, Gu3ndeckue 1 XuMUYECKUe CBOMCTBA,
IIPUMEHEHUE NPOCTHIX BEIIECTB U UX COCMHEHUN

47

Oomas xapakTepuctuka Metayuio ||A-rpynmst
[Iepronnueckoi CUCTEMBI XUMUYECKUX AIEMEHTOB. Maruui u
KaJbIUi: IoNydeHne, (pru3ndeckue 1 XUMUYECKUE CBOMCTBA,
NIPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTMHEHUN

48

JXKeéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs




ANIOMMHUH: TIOTy4eHHe, (GU3nYecKre 1 XUMHUUECKUE CBOMCTBA,

49 | npumenenne. AMpOTEPHBIE CBOWCTBA OKCHA ¥ THAPOKCHIA 1
QITIOMUHHUS, TUPOKCOKOMILIEKCHI aJTFOMHHHMSI, UX TPUMEHEHHUE

50 Pacuéter MmaccoBo# 1011 (MacChl) XUMHUYECKOTO COCTMHEHUS B 1
cMecHu

51 [Ipaktudeckas pabora Ne 4. PermeHune skcriepuMeHTaIbHBIX 1
3a1a4 1o Teme «MeTasuibl TJIABHBIX TOATPYII

52 OO01mmas XxapakTepUCTHKa METAUIOB TIOOOYHBIX TIOATPYIIIT 1
(b-rpynm) Ileproauyeckoit CUCTEMBI XUMHUYECKUX AIIEMEHTOB

53 @uU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro 1
COCIMHEHUH, NX IPUMEHEHUE

54 Baxwueiimmne coennHenust maprasua. [ lepmanranar kanus, ero 1
OKUCTTUTEIBHBIE CBOWCTBA

55 dusnyeckre 1 XMMUIECKHE CBOMCTBA JKelle3a U €To 1
coenuHenuil. [Tonyyenne u npruMEeHEeHHE CIIaBOB Kele3a

56 duszndeckne U XUMHUUECKIE CBOMCTBA MEIH 1 €€ COCIMHEHHIA, 1
WX TIPUMEHEHHUE

57 DuU3NYECKNE U XUMUYECKUE CBOMCTBA LIMHKA U €T0 1
COCTMHEHUH, NX TPUMEHEHHUE. | HIPOKCOKOMIUIEKCHI IIMHKA

58 O06o001enre 1 cucTeMaTr3aIys H3y4eHHOTO MaTepraa 1o 1
Teme «MeTabi»

59 | KonTtposbHas pabota o teme «MeTauibh»y
6. MeToabl MO3HAHNSA B XUMHHN. XMMHUA U JKU3HDL 9y
Ponps xumuu B obecrieueHuN yCTOWYUBOTO PA3BUTHS

60 | yenoBeuectBa. [loHATHE O HAYYHBIX METO/IaX UCCIEAOBAHUS 1
BEILIECTB.
Hayunble npuHUMIIBI OpraHu3alud XUMAYECKOTO

61 | npousBozacTBa. [IpoMblnIeHHBIE CIOCOOBI TOTYYEHUS 1
BAKHEMILNX BEUIECTB.

62 XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPeIbl U €ro 1
MOCJEACTBUS

63 | XuMmus u 30poBbE uenoBeka. JlekapcTBeHHbIE CpeIcTBa 1

64 Xumus nuii. Ponb xumun B 06ecriedeHIH MUIIEBOM 1
0€301acCHOCTH

65 | KocMmernueckue u napdromepHsie cpencTa. bortoBas xumus 1

66 XuUMHS B CTPOUTENHCTBE. BaskHeillne cTpouTeNbHbIE U 1
KOHCTPYKIIMOHHBIE MaTepHAaJIbI

67 XUMHS B CENBCKOM X0351icTBE. OpraHnueckre 1 MUHEPAJIbHbIE 1
ynoOpeHus

68 CucremaTu3aius 1 0000meHne 3HaHui o Teme «MeToIbI 1

MO3HAHMUS B XUMUH. XUMHUS U KU3Hb




69-
70

PesepBHbIli ypok







