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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMbl CpEIIHETro oO1ero
obpazoBanusi(DOIl COO), npencraBieHHbix B PenepalbHOM TOCYAaPCTBEHHOM
obpaszoBarensHoM crangapre COO, ¢ yu€rom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHU «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
Oepneparuun Ha nepuoy 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha YPOBHE YINIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpazoBanusi ywammxcs 10-11 kiaccos.
N3yuenne mnpemmera, peamm3dyemMoe B ycioBHSAX auddepeHIIMpOBaHHOTO,
npo¢uiabHOro OOyuYeHHUs, MPU3BAHO OOecTeyuTh 001e00pa3oBaTeNbHyI0 U
OOIIEKYIbTYpHYIO TOJATOTOBKY BBIMMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyi UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMLYME, a TaKkKe IS
POJOJDKEHUs 00y4YeHUsI B OpraHu3auusax NpodeccuoHaabHOro o0pa3oBaHus, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCIUILIUH.

B mnporpamme no XuMuUM Ha3HAuC€HHE TMpeaMeTa «XUMHUS TMOJIy4daeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOIMMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILI€JIel, COJIepKaHus,
pe3ynbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHSIEMBIE MPOrPaMMON MO
XUMHUH (PYHKIHHU:

e HH(QOPMALIMOHHO-METOJUYECKAsl, peaju3alus KOTOpoh oOecreynuBaer
NOJIy4YeHUE TPEACTABICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHMs, BOCTIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMU MPEMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeJiejieHue: TPHUHIMIIOB CTPYKTYPUPOBAHUS M TOCIEAOBATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXOM0B K (DOPMUPOBAHUIO COMEPKATEIHHONH OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOYJarommxcsi B
paMKax HTOrOBOWM arrectanud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Tporpamma ajig yriay0aE€HHOTO U3YYEHUS! XUMUU:



e yCTAaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduieil, mnpesycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeJIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JAET NMpHUMEpPHOE pachpeiejeHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3YYEeHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUST OCHOBHOW 00pazoBaTesibHON
IPOrpamMMBbl CpEIIHETO o01iero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHUOB
yueOHO-TTO3HABATENbHBIX ~ JACHCTBHI  00ydYaromerocs IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B IMpOrpaMMme MO XHUMHUH TMPEIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHWEM XUMHUHU Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOW TPOTpaMMON 1O  XHUMHHU
00s3aTenpHOM (MHBApUAHTHOW) COCTABIAIONICH COAEpkKaHHs Y4EOHOTrO MpeaMeTra
«Xumus» OCTa€Tcsi BO3MOXKHOCTb BbIOOpa €ro BapUAaTHUBHOW COCTaBIISIOLIEH,
KOTOpasi JOJKHA OMPENEIsAThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHbIMU nosiokeHusiMu PI'OC COO o
Ha3HAYCHUH MPEeIMETOB 0a30BOro u yriayOJIEHHOrO YpPOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CPEAHEro oOIIero oodpa3zoBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Yy4YEHHUs HaNpaBjieH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCJHEAYIOIIMM  JTAallOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsi B paMKax M3yYyeHHUS CHEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OpraHM3AIMsIX CPEeIHEro mpoecCHOHaIbHOrO
oOpa3zoBanusi. B 3Toi CBsI3W u3ydyeHHE MOpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yriyOJieHHEe TEeOpeTHYeCKOW U
MPAKTHUECKON MOATOTOBKUA OOYYArOMIMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOPUIb
oOy4eHus1, B TOM YHUCIIE C MEPCIIEKTUBON MOCIEAYIOMIETr0O MOIyUYeHNsI XUMHUUECKOTO
00pa3oBaHus B OpraHU3alUaX MpodeccuoHabHOro oOpazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHON MPOrPaMMBI  CpeHEro oOIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKXKE Ha pelIeHHe 3ajad



BOCIHUTAHUSA U COLUAIBHOTO PA3BUTHUS OOydarommxcs, Ha (OpMHpOBAaHUE Yy HHX
OOILIECHTEIUICKTYaIbHBIX YMEHHUH, YMEHUH palMoOHAIU3alMk Y4eOHOTro Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIEATENBHOCTH, WMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HaANpPEAMETHBIN XapakTep.

CocrapigomuMu mpeaMera «XUMHUs» Ha YpPOBHE YIiyOlnEHHOIO U3y4eHUs
ABIAIOTCS yriyOnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpegeneHun moaxoaoB K 0TOOPY U CTPYKTYpPHOU
OpraHM3alKi COAEpXkKaHUs 3TUX KypCOB B NpOrpaMMe IO XHMHHM 3a OCHOBY
npuHAThl nojoxkeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUYeHUs IpeaMeETa.

OcHoBYy coaepkaHusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUUA U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeaMeTa. JTa CUCTEMa
3HAHUW TOJy4yaeT OIpPEAeIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO Oonblinii 00BEM  (PaKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOn€HHOM YpOBHE H3Y4YEeHHs IMpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX U CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PAaCIIMPEHUS U YIIIyOJIeHHUs
IPEJICTaBICHUNA O CTPOEHUM BELIECTBA, XMMHYECKON CBA3M U 3aKOHOMEPHOCTSIX
NPOTEKAaHUsl PEAKIN, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMHUUECKONW KUHETUKU
U TepMoauHamMuku. HM3ydenme mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyerci  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHHUU aroma. XMUMHUYECKas CBS3b
OOBACHSETCS C TOUKU 3PEHMSI SHEPreTUUECKUX U3MEHEHUH IIpU €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. V3ydeHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHM 00
AIIEKTPOXUMHUYECKUX MPOILECCAX U DIEKTPOIU3E PACIUIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHH PEAKLIMOHHOW CIIOCOOHOCTH
COEMHEHU yaenseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3PQeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKiuil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpXKAaHHUE KypcOB XHUMHUU
yIIIyOJIEHHOTO YPOBHS M3YYEHHUS [Tl KJIACCOB ONPEENEHHOT0 Npoduis (TIaBHBIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [ONOJHEHUM K o0mel cucreme
IpEeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHBbIE MpeaMeTsl. Tak, Hampumep,
B COJICpKaHUM TPEIMETA JJIsi KJIACCOB XUMHUKO-(DU3UIecKOTO Mpoduiis OOIBIIOe
3HaueHue OyJIyT UMETh 3JIEMEHTHl Y4eOHOro marepuaia no obmei xumuu. Ilpu
U3y4YEHUU IIpEAMETa B JIAHHOM Cllydae akKLEeHT OyJneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs



Macchl U SHEPruM, 3aKOHbl TEPMOJUHAMHUKH, BIJIEKTPOJIM3A, MPEACTABICHHUS O
CTPOEHHH BEILIECTB U JIPYTOE.

B 10 Xe Bpems B coaepkKaHMM TpeAMeTa [JJs KIACCOB XHWMHKO-
ouosioruyeckoro npoduist OONIbIINNA yIAeIbHBIN BeC OyIeT MMETh OpraHuyecKas
xumus. B 3TOoM cimydae mpeAocTaBiseTcsl  BO3MOXKHOCTh i Ooliee
O0OCTOSITENFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHBbIE€ KOMITOHEHThI, KaK JIMMUJbI, OEJKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCIOTHI U Japyrue. [lpu 3TOM 3HAaHMS O cOCTaBe W CBOMCTBAaX MpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB CIYXKaT OCHOBOW ISl H3y4YeHUS
CYLTHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIICBAPECHUS.

B muane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0O0IlIeHay4YHbIX METOJIOB IMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUN U3y4YeHHe mnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIx obOnactelt «EcTecTBeHHO-Hay4yHBIe MpenMeTsl», «MaTtemaruka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpn u3ydyenuun yuyeOHOro mnpenMera «XuMHUsS» Ha YriayOJIEHHOM YpPOBHE
TaKke, KaKk Ha ypOBHE OCHOBHOTO U cpeaHero ooduiero oopazoBaHusi (Ha 6a30BOM
YpOBHE), 3a7auell MepBOCTENCHHON 3HAYUMOCTH SIBIISIETCS (POPMHPOBAHUE OCHOB
HAyKM XHMHU Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JeSATEIbHOCTH YeJIOBEKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pelienue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3Y4YEHHUs IMpeAMeTa IMperoiaraet
peanu3aluio TakKux 1ee, Kak:

e (opMupOBaHHE TPEACTABICHUI: O MaTepHAIbHOM €JMHCTBE MHDPAa,
3aKOHOMEPHOCTSIX U MIO3HABAEMOCTH SBJICHUH MPHUPOJBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiau B 0O0ecreyeHUuu
YCTOWYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJieM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEAMIIMHBI, CO3/IaHUU HOBBIX MAaTEPHUaOB, HOBBIX HCTOYHUKOB 3HEPTUH, B
o0ecreyeHny PalroOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUs U OOIIEH KyJbTYphl UYEJIOBEKa, a TaKXKe IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U MIPUPOJIHOM CpelIe;

e OCBOCHME CHUCTEMbl 3HAHUHM, JIEXKAUMX B OCHOBE XHMHUYECKON
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
NOHATUH, 3aKOHOB U TEOPUM XHUMHH, COBPEMEHHBIX IPEJCTaBICHUN O
CTPOCHHUU BEIlleCTBA Ha pa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHHsI XUMUYECKUX pEeakuui, o



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIICPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIUATIAX XUMUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y 00y4JaroIIIXCs OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYCCKUX 3HAHUU Ui OOBACHCHHUS
KJIFOYEBBIX HWJEH M MPOOJeM COBPEMEHHOW XWUMHUH, Jii OOBSICHECHUS U
IIPOTHO3HPOBAHUS SIBJICHUW, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPHUPOIY;
I'PaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHWSI,
aHaJN3a ¥ OICHKH C MO3UINI SKOJIOTUYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  MepepabOTKOM
BEIICCTB;

yrIyOJIeHWe  TPEJCTaBJICHWA O  HAyYHbIX  METOJaxX  IO3HaHWS,
HEOOXOMUMBIX JJIi TPUOOPETCHUS YMEHUW OPUEHTUPOBATHCS B MHUPE
BCIIECTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUH, HMMEIOUIMX MECTO B
NIPHUPOJIC, B IPAKTUYECKOU JISATEITPHOCTH M MMOBCETHCBHOM YKH3HH.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATENIBHBIX M PAa3BUBAIOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CpeaHEero oOmiero oOpa3oBaHUS MPH WU3YYECHUU
npeaMera «XuUMHUsD» Ha  yrayOJEHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
IpUOOPETAIOT TaKKUE LETU U 3a7a4l, KaK:

BOCIIHTaHWE YOEKJAEHHOCTH B II03HABACMOCTH SBJICHHHA IPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTU TEOPETHYECKUX U
NPUKJIATHBIX HCCIEIOBAHUNA B XUMHH, (POPMHpPOBAHHE MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHUI0O W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWIO  Ha  OCHOBE  YCBOCHHS
00IIICYCTIOBEUECCKHX LICHHOCTEH;

pa3BHUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydaromuxcsi, (pOPMUPOBAHHWE y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHUIO YCTICIITHOM MPO()ECCHOHATBLHON 1 O0IIECTBEHHOM S TEIHHOCTH,
OTBETCTBCHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

¢bopMUpOBaHHE YMEHHUW M HAaBBHIKOB Pa3yMHOTO MPHUPOAOIOIb30BaHMUSA,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM YKOJIOTUYECKOMN JEATEINHHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdimiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPKXAHME OBYUYEHUA

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

Atom. CocTaB aroMHBIX saep. XumMudeckuid anemeHt. M3oronsl. CTtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJA. JHEPTETUUECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaruss XuMHYECKUX JIEMEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpOHTAJISIM.
DNeKTpOHHBIE KOHPUTYpAITUU aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIyi HOHOB.
DIIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuii 3akoH U [lepuoguueckas cucremMa XMMHYECKUX DJIEMEHTOB
.M. MenneneeBa. CBsA3b NEPUOIUUECKOr0 3akOoHA U [leproanyeckoil CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuoAaM. 3HayEHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XUMHUYECKasi CBS3b. BUIBI XWMHYECKOM CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30oBaHUs KOBAJICHTHOW CBS3U: OOMCHHBIA W
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JMHa cBsi3u. [lonsipHOCTh, HANTPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJIGHTHOW CBsA3u. KpaTHbele cBszu. BoagoponHas CB3b.
MexMOoJeKyJIIpHbIE B3aUMOICHCTBUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBfA3b AJIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (Ha MpUMEpPE COCAMHEHUN
AJIIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMILUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsTHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa MOJEKYJSIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUSI KOHIEHTPALMK PAcTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJSIPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuBHAIIbHbBIE
Ha3BaHMs OTJEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKHUX peakluii B HEOPraHMYECKOH U OpPraHudecKou
XUMHH. 3aKOH COXPAHEHUSI MacChl BEIECTB; 3aKOH COXPAHEHUs U MPEBpalCHUS



DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie 3(h(PEKT XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW PEaKIuH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbI€ U reTeporeHHbie peakuuu. Katanus n katanu3atopsl.

OOpatumbie U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHoBecue. KoHcTaHnTa
XUMHUUYECKOTO paBHOBecUsA. DakToOpbl, BIUSIONIME HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, AaBJICHUE U KOHIICHTPAI[MU BEIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

Onektponutuueckas aucconuanus. CuibHble U cla0dble  DJIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHasd,
miesioyHasi. Bonoponueiii nmokaszarens (pH) pactBopa. I'maponu3s coneil. Peakuun
MOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
OkucnuTeENsh W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIUTETW W BOCCTAHOBHUTENIW. MeETOa 3JIEKTPOHHOTO OaiaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEIIECTB U HX NPEBpAICHUN:
pa3lIoKEHHE TEPOKCHIA BOJOPOJA B TMPUCYTCTBUM KaTalIM3aTopa, MOJENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEeaKIMii MIOHHOTO 0OMEHa, OIpeiesIeHHue
cpedbl PAaCTBOPOB C TMOMOIINBIO HWHAWKATOPOB, W3YUYEHHUE BIUSHUS PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIUHW M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuueckass xXuMmus.

[lonoxxenne HemertaioB B Ilepuogumyeckoid cuUcTeME XUMHUYECKHUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOEHHUs WX aToMoB. Dusnueckue
CBOWCTBA HEMETAJJIOB. AJUIOTPONUSI HEMETANIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIlaMd M HEMEeTaJJlaMH, BOCCTAHOBUTEJIbHBbIE CBOMCTBA. ['WIpuUIBbI.
TONIUBHBIE AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crmocoObl MoiydeHwus, (pusudeckue u
XAMHUYECKUE CBOMCTBA. ['amoreHoBOAOpOAbl. BaxkHenne KUCIOPOACOIEpKAIINEC
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHUS
rajnoreHoB. [[ppumMeHeHne raJoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHble M TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
Kkucinopoaa. OU3NUeCKue U XUMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxzaenue B mOpupoie, CIOCOObI MOJYy4YeHUS, (PU3MUECKHE WU
xumudeckue cBoiictBa. CepoBomopon, cynbbumasl. Oxcun cepsi(IV), okcun



cepoi(VI). Cepuucrtass u cepHas KUCJIOTHI U uX coiau. OCOOEHHOCTH CBOWCTB
cepHOU KUCIIOTHL. [IpruMeHenune ceprl U €€ COeTMHEHHNM.

Azor. Haxoxxaenue B mpupoje, CIOCOObl TMOMydeHUs, (QU3NYECKUE WU
XUMHUUYECKUE CBOMCTBA. AMMMAaK, HUTpUbl. OKCUAbl a30Ta. A30THUCTAsI U a30THAs
KHUCIIOTHI U UX coih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOTy4deHUs, (U3UYECCKUE U
xumuueckue cpoiictBa. Dochunsr u dochun. Oxcuapl dochopa, dhochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
yao0peHus.

Yrinepon, HaxoXIeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIUDHUKAIUN.
du3nyeckue W XHMHYECKHME CBOMCTBAa MPOCTBIX BEIIECTB, OOpPAa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u eé
coJid. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeliecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COCIUHEHHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (pusudeckue u
xumuyeckue cpoiictBa. Okcunl kpemuusi(IV), kpemHHeBasi KHUCIIOTa, CUIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeqnHeHui. CTEeKI0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenue MeramuioB B Ilepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbusnyeckue cBoWicTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuil MertamwioB. OOmme  crnocoObl
MOJTYYEHHUS METAJLJIOB: TUAPOMETAILTYPTHUs, MHUPOMETAILTYPIus,
anekrpomeraiutyprusi. [lonartue o koppo3uu MetamioB. CrocoObl 3aluThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MeramioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHTOoB. HaTtpmii u kanuii: mnomydeHue, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COCTUHEHUH.

OOmas xapakrepuctuka MmetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX BJIEMEHTOB. Maruvii u KaiblMil: mnosnydeHue, (u3HMUecKue u
XUMHUYECKUE CBOWCTBA, NPHUMEHECHHE IMPOCTHIX BEIIECTB M HUX COCIUHECHUI.
JKécTKoCcTh BOJBI U CITOCOOBI €€ YyCTPaHEHUS.

AJroMuHUN: NoNydeHne, PU3NUecKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE
IIPOCTOTO BeIleCTBA M €ro coequHeHUH. AM@OTepHbIE CBOICTBA OKCHUlA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OO6miass  xapakTepucTUKa MeETauioB I1MoOouHbIXx mnoarpynn  (b-rpymm)
[Tepnoanyeckoi CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB.



du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCuasl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCJIUTEINbHBIE CBOKUCTBA. [loilyueHne u mpuMeHEeHUE Xpoma.

@u3nyecKkue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHMUII.
Baxwueiimue coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkue U XUMUYECKHE CBOWMCTBA jKejie3a M ero coequHeHuil. OKCupbl,
ruapokcuansl U conu xeneza(ll) u sxenesa(lll). [onyuenne u npuMeHeHUe xene3a
Y €ro CILIABOB.

dusnyeckre 1 XMUMUYECKUE CBOMCTBA MeIU U €€ coenquHeHui. [lomydyenue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCINHEHUM.

OKCIepUMEHTAIbHBIE METOJbl K3YyYEHHUS BEHIECTB U HMX MPEBpaAlCHUN:
u3ydyeHrne o0pasloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xenae3a, MarHus B
KHCJIOPOJIe, M3Yy4YEHUE KOJUIeKIMU «MeTalibl W CIUIaBbD», B3aUMOJICUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1IeJI04Yeid, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THUIAPOKCUIOB aIOMUHUS U IHUHKA C
pacTBOpaMM KHUCJIOT U LIEIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«T"anorensr», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTtanibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XuMHUS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAax II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble MpUHIMIBI OpraHu3auuyu XUMUYECKOT0 TPOU3BOACTBA. [IpombliiieHHbIE
CIOCOOBI MOMYYEHUS BOKHEUININX BEMIECTB (Ha MpUMEpEe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [[poMBbINIIIEeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIAaBOB. XMMHYECKOE 3arpsi3HEHHE OKPYXKAIOWIECW CpPedbl W €ro IOCIEICTBHUS.
Ponb xuMuu B 06ecrie4eHrH SHEPreTHUECKOM 0€30M1acHOCTH.

Xumusag © 300pOoBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUM B pa3BUTUH MEAUIUHEI.

XuMus TUILIYA: OCHOBHbIE KOMIIOHEHTHI, MUILIEBbIE J00aBKU. Polib XxuMuu B
o0ecrieueHnd MUIEBOI 0E€30ITaCHOCTH.

Kocmernueckue u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUSl IpenaparoB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3ZHU.



XUMHSI B CTPOUTENBCTBE: BAKHEWILINE CTPOUTEIbHBIE MaTepHUalibl (LIEMEHT,
OCTOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHnyecKkrue 1 MUHEPAIbHbIE YOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuasbl, KPAaCKH, CTEKIIO, KEpaMHKa.
Marepuans! 11 21neKTpoHUKU. HanoTexHONMOrMu.

Pacuérnbie 3anaumn.

Pacuétpl: mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WIM O00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEaKLUU BEIIECTB,
Mmaccel (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pEAKLUU, €CIH OAHO U3
BEIIECTB MMEET IpHUMECH, Macchl (00BEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peaKkuu, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pPacTBOPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA © MOJIAPHOU
KOHLIEHTpalMy BELIECTBA B PAacTBOpPE, JOJIM BbIXOJA NPOAYKTa PEAKLUUU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peamu3anuss  MeXNpeaIMETHBIX  CBSI3ed MpPU  M3YYEHHM OO0IIed u
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHATHUH, NPUHATHIX B OTAEJIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TIOHATHUA: SIBICHUE, HAYYHBIA (aKkT, TUIIOTE3A,
TEOpusi, 3aKOH, aHaJU3, CUHTE3, KJIacCH(pHUKaAIus, NePUOAUYHOCTb, HAOIIOEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIIb, MOACINPOBAHUE.

@dusnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, 3JJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PATHOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHb,
BEILIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE BEIECTBAa, WJCAJIbHBIA Tra3,
duznyecKkue BeIMYMHBI, €AMHULIBI H3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, oprausm, 3kocucrema, ouocgepa, MeTadoInu3M, MaKpo-
Y MHUKPODJIEMEHTBI, OEJIKU, )KUPBI, YIIIEBOAbI, HYKJIEUHOBbIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U OTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOILTUBO,
pecypchl.

TexHonorusa: XUMHUUYECcKass IPOMBIIUICHHOCTb, METAJUIyprUs, CTPOUTEIIbHbIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MTPOU3BOICTBO, MHUIIEBAs MPOMBIIUICHHOCTD,
dapmaneBTHUECKAs IIPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, JJIEKTPOHHAs
IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOJOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeETa «XHUMHS» HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS BBIACIEHBI CIEAYIOIIME COCTABIISIIOUIME: OCO3HAHUE
00yJaronmuMMuUCs POCCHUHCKONW TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOATENBHOCTA U CAMOOIPEICIICHUIO; HATMYME MOTHUBALUH K
00y4eHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMU H HOPMaMU T[OBEJCHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTaBUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JIndHOCTHBIE peE3yJIbTAaTBl OCBOCHUA TIpeaMeTa «XHUMHUSD)  OTPaXKaroT
c(hOPMUPOBAHHOCTh ONBITA [MO3HABATEJIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peamsaiuy o0pa3oBaTeIbHOU NeITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD OTPaXKaroT
c(hOPMUPOBAHHOCTh OMBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JCATEIHHOCTU
oOyyJaronuxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHNN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3E Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMMUH;

yYBaXEHUSI K TMPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKHU €CThb pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHNN, KPOTOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MPAKTHUKOB;



UHTEpeca M T[O3HABATEIbHBIX MOTHUBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHalm3e MHPOpPMAIMK O MEePEAOBHIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIUNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIIEICTBUN
HOCTYTKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MUYEeCKOMYy U
NICUXUYECKOMY 3/I0POBBIO;

coOirofeHusT TMpaBWil OE30MacCHOTO OOpalleHUs ¢ BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYAOBOM AECATEIBLHOCTH;

NOHUMAaHUSl LEHHOCTH TpPaBWI HMHAUBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUAX, YIPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
QJIKOT'0JIsl, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHAAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COIMAJIbHON HAIpaBJIEHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYeHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXKEHHUS K TPYJLy, JIOASM TPyJla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHusi, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTHYECKH 1E€JIECOO0PA3HOT0 OTHOILIEHUS K MNPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON Cpeibl;



OCO3HAaHHSA HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTH)KEHUNW XUMUU IS
peleHns BONPOCOB PallMOHAIIBHOTO MPUPOAOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUMX BpEIl OKPYXKarOLIEH
OPUPOIHON cpelie, YMEHHsSI IMPOrHO3UPOBATh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JIEHUCTBUN U MPEIOTBPAILAT HUX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOT0 MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIIbHOCTH DKOJIOTUYECKON HaIlPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH UCOJOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeICTaBICHUS 00 OKPYXAloIIeM MHUpPE Kak O €JUHCTBE MPUPOIBI M YEJIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJIsI  COBPEMEHHOMU
UMBHJIM3ALMU: B €€ TyMaHUCTUYECKOM HAIPaBJIEHHOCTH M BaXHOM pPOJIU B
CO3MaHUM HOBOW 0a3bl MaTepuadbHOMW KyJIbTYyphl, B PELUICHUH TJI0OATBHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHEIIHOTO TPYy/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJiy4aemMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUM OKPY>KAIOIIETo MUpa U
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONMIUXCS JAaHHBIX C IIeJbI0 TOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA IS
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKON AEATEIBHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM00oOpa30BaHMIO, K AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTAM TpyAa B pa3lIMyHbIX cepax MmpodecCuoHaIbHON
NEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTrpaMMBbl M0 XMMHUU Ha YPOBHE
cpenHero odmiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaromMXcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIUs, SBIICHUE,
npoliecc, CUCTeMa, HAYYHbIH (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOI0IeHe, U3MEpPEHNE, YKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaIbHbIC Y4eOHBIC NEWCTBHS (MO3HABAaTEIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GYHKIIMOHATEHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMU
JEUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

1) 0a30Bble JIOrHYecKUe AeMCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaIH3UpPOBaThL  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIENATh IEN JEeATeIbHOCTH, 3a/aBas MapaMeTphl M KPUTEPUU WX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH U yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS JIJIsi O0OBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUA M KPUTEpPUM HJs KJIacCU(PUKALUKU BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABINBATh TMPUYMHHO-CIICJICTBCHHBIE CBSI3M MEXKAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYKIeHUs (MHIYKTUBHbIC, JI€IYKTUBHbBIC, IO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUCHUS,

IPUMEHSTh B MPOIECCE MO3HAHMS MCIIOh3yeMble B XUMHH CHMBOJUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUICCKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass (QopMylia, ypaBHEHHUE XHUMHUYECKOU



peaknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB M XUMUUYECKHUX
pEeaKuunii;

(dbopMynupoBaTh LN U 33a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIE
U CaMOCTOSITENbHO C(OPMYJIUpPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTa
MO3HAHUSA U OCHOBBI JJIsI (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIHTATOB UCCIEIOBAHNUS,
COCTaBIISATh OOOCHOBAaHHBIM OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NeSATETbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(opmaruu (Hay4IHO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHANM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh ed JOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJbI MPU TOUCKE U
oTOope wuHOpPMaLMK, HEOOXOJUMOW Uil BBIMOJHEHHS Y4YeOHBIX 3ajaad
onpeneaEHHOro THIIA,

npuoOpeTaTh OMBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopMarmu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uHMOpMAIMel: MPUMEHATh MEXIpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe 1eCTBHA:



3a/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYXaeMOM TEMBI B X0JI€ TUaJIora W/UiTu
JIMCKYCCHH, BBICKA3bIBATh UICH, (OPMYIHUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEIBHO BBITIOJIHEHUS TTPEJIOKEHHOU 3aa4H;

BBICTYIIAaTh C MPE3CHTAIlUCH pe3y/IbTaTOB ITO3HABATCIBHOW JCSATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHUKAMHU MPHU BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peau3alii y9eOHOTO TPOeKTa, U (GOPMYIMPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS IO3UIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIE 1eiCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISTh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpelaraéMblii  aJrOpUTM JIEHCTBUH TpH
BBITMIOJIHEHUHM YYEOHBIX W HCCIENOBaTEIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ deKTUBHBI CHOCOO MX pelIeHHs C YYETOM IMOMY4YEeHHsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIATH CAMOKOHTPOJIb [JEATEIbHOCTH HAa OCHOBE CaMOaHaau3a u
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMUU Ha YIriyOJaEHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELMPUUECKHE
I y4eOHOTro mpeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACWCTBUIMA
[0 OCBOEHHUIO, MHTEPIPETALMU U MPEOOpPa30BAHUIO 3HAHUM, BUIBI ACSITEIbHOCTU
[0 TMOJY4YEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4eOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAIIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM HPEAMETHBIE PE3YyJbTaThl IPEICTABIECHB IO TOJaM
WU3YUYCHHS.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckKas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MATEpUAIBLHOM €JIMHCTBE MHUpAa,
3aKOHOMEPHOCTSIX W IM03HABAEMOCTH SIBJICHUW MPUPOJbI, O MECT€ M 3HAUYECHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiau B 00€CIEYEHUU YCTOWYMBOIO



pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPTeTHUYECKOW W THIINECBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
VMCTOYHHUKOB SHEPTHH, B O0ECIEUEHUN PAlMOHATHHOTO MPHUPOIOMOIL30BAHMS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJIbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO M MHPHUPOIAHOU

cpene;
BJIQJICHNE  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

U30TOIIbI, 3JIEKTPOHHAs: 000JI04Ka aTOMa, S-, p-, d-aTOMHbBIE OpOUTAIIN, OCHOBHOE U
BO30YXXIEHHOE COCTOSIHUSI aToMa, THOpuau3anus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUIMUECKasl PEIIETKA, XUMHUYECKas pEaKLus, pacTBOP, JIIEKTPOJIMUTHI,
HEJIEKTPOJIUTHL, IJIEKTPOJIUTHYECKAs] JUCCOLMALMsA, CTENEHb JAMCCOLMALNH,
BOJOPOJHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOW 3(deKT
XUMHYECKON PEAKLNH, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS AIIEKTPOIUTHYECKON NHCCOLUMALNU, MEPUOIUYECKHUIA
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILCHNS] SHEPTUM IIPU XUMHUYECKUX PEAKLUAX, 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHH, MHPOBO33PEHYECKUE 3HAHMs, JeXalue B OCHOBE IOHMMAaHUsA
IPUYMHHOCTH U CUCTEMHOCTH  XUMHUYECKHX  SBJICHUH;  COBPEMCHHBIC
IIPEICTABICHUS. O CTPOCHHM BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIDHOM ypPOBHSX; IPEACTABICHHUS O MEXaHU3MaxX XHMHUYECKHUX
peaKkiui, TEPMOAMHAMMYECKMX M  KHHETUYECKHUX 3aKOHOMEPHOCTAX  MX
IIPOTEKAHMS, O XMMHUYECKOM DPAaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAX;
(paKTOJIOTUYECKUE CBEICHHUS O CBOMCTBAaX, COCTABE, MOJYYEHHH U 0OE€30IaCHOM
UCIOJIb30BaHNU BAXKHEUIINX HEOPTaHWYECKUX BELIECTB B OBITY M NMPAKTUYECKOU
JESATEIIbHOCTH ~ 4YellOBeKa, OOIIMX  HAay4YHbIX  OPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpHbIC MPU3HAKH TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAaHUHU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPALLCHUN;

c(OpPMUPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMHYECKYIO CHUMBOJIMKY MJIs
coctaBieHuss (GOpMyJl BEIIECTB U ypaBHEHUH XMMHYECKUX  PEaKIIH,
cucremarnueckyro HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEJIBHBIX
BEILECTB;

c(OpPMUPOBAHHOCTh YMEHMSI ONPEIEINATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSX, BHJI XMMUYECKON CBS3M (KOBAJECHTHAS,



WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHUYECKOM CBSI3M U TUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBA3H;

chOPMUPOBAHHOCTh ~ YMEHHUU:  KJIACCH(PUIIUPOBATH:  HEOPTaHUYECCKUE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIIUH 110 PA3IMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCIICHHsS] DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO Karajlu3aropa u
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH IS KilaccupuKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI MEPUOIMUECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUU;

c(hOPMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IEPBOr0O—YETBEPTOrO IMEPUOJIOB
[lepuognueckon  cucremsr  J[.H. MeHnpeneena, UCHOJB3ysl  TOHATHUA
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSIHUSI aToMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB W HX
coeauHeHn mno mnepuomaMm U rpynmnaMm llepmommueckon cucremsr J[. U
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

chOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHME T€HETUYECKOM CBSI3M MEXKAY HEOPTaHMYECKMMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUMN;

c(hOPMUPOBAHHOCTh YMEHHUSA PACKpbIBAaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS DJECKTPOHHOTO OasiaHca
ATUX PEAKIUW; PEaKIMid HOHHOTO OOMEHa MYTEM COCTABJICHHS WX TMOJHBIX U
COKpAIEHHBIX  HOHHBIX  yPAaBHEHMM;  peakuud  TUOPOJIM3A;  PEAKLINU
KOMILJIEKCO0Opa30BaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKaHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPre€TUUYECKHX XapPaAKTEPUCTHUK, XapakKTep
U3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIUud B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOIO PABHOBECHSI TIO]1 BIUSIHUEM
BHEIIHUX Bo3aercTBuil (mpuniui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUSA XapaKTepU30BaThb XHMHUUYECKHE PEAKIHUH,
JIeKAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAaKa,



oOIye Hay4YHbIE NPUHIUIBI XUMHUYECKUX MPOU3BOJCTB; IEIECO00Pa3HOCTh
NPUMEHEHHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHSI PUCK-TIOJB3a;

c(OpPMUPOBAHHOCTh BJIAQJCHUS CHCTEMOW 3HAaHUH O METOJaX HAyYHOTO
MO3HAHUS SIBICHUNA MPHUPOABI — HAOIIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHHE,
IKCTIEPUMEHT (PEabHBII M MBICIICHHBIN ), NCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPAMEHSTh 3TH 3HAHUS MPHU IKCTIEPUMEHTAIHHOM UCCIICTOBAHIH BEIIECTB
U JUisi OOBSCHEHUS XUMHYECKHX SIBJICHUN, HMEIOIIUX MECTO B MPHUPOJE,
NIPAKTHYECKOH JeATEeIbHOCTH YeTIOBEKa U B IIOBCEIHEBHOM KU3HU;

c(OpPMHUPOBAHHOCTh YMEHHMSI BBISBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
HOHSATUSIMU W TIPEJICTABJICHUSMHU JPYTHX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JUIS
0ojiee OCO3HAHHOTO TOHUMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHI: C HCIIOJIB30BAHUEM
MOHATUNA «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPAIIHS;
Macchl BEIECTBA WK 00bEMA ra3a Mo W3BECTHOMY KOJMYECTBY BELIECTBA, MAacCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIJIOBOrO 3¢ ¢eKra
peaxkiuy; 3Hau€HUs BOJOPOJHOTO IMOKa3aTess pacTBOPOB KHUCIOT M HIENToued ¢
W3BECTHON CTETMEHBIO TUCCOLMAIMU; Macchl (00bEMa, KOJIMYECTBa BEIIECTBA)
NPOAYKTa PEaKIH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJIEC pacTBOpa C
ompeeIEHHOM MacCOBOM JI0JI€H pacTBOPEHHOTO BENMIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpUMecH); JONH BBIXOJa MPOAYKTA PEaKIUU; OOBEMHBIX OTHOIICHHIA
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W TPOBOJWTH
XUMHYECKHA  JKCTIEpUMEHT  (TIpOBEJCHHWE  peaknuid  HOHHOrO  OOMeHa,
MOJITBEPIK/ICHUE KaUeCTBEHHOTO COCTaBa HEOPTraHMYECKHUX BEILECTB, OMpPEICICHHE
Cpelbl pacTBOPOB BEMIECTB C IOMOIIbI) WHAMKATOPOB, W3yUEHHUE BIHSHHUS
pasnMYHBIX  (PAKTOPOB HA CKOPOCTh XWUMHUYECKOW pEaKluu, pEeIIeHUE
OKCMIEPUMEHTAIBHBIX 3a7ad 1o TemMam «Mertammey u  «Hemertamis») ¢
cOOIIOZICHUEM TpaBUJI 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAMH M JIa0OpaTOPHBIM
obopynoBanueM, (GopMynIHpoBaTh 1€ HUCCIEAOBAHUS, TMPEACTABIATH B
pa3n4YHON (opMe pe3yNbTaThl IKCICPUMEHTa, aHATM3UPOBATh M OICHHUBATH WX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBuJa MOTh30BAHMS XUMUYIECKOM
nocynoil u jgabopaTopHeIM 00OpyJOBaHWEM, OOpaIlleHUsT C BeEIIeCTBAaMU B
COOTBETCTBUU C HMHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OPATOPHBIX XUMHUYECKUX
OTIBITOB, AKOJOTHMYECKH IeJIECOO0pPa3HOTO TIOBEIEHUST B OBITY W TPYIOBOM
JIESTEIILHOCTH B IIENISAX COXPAHEHHsI CBOETO 370POBbsI, OKPY)KAIOIIECH MPUPOTHON
Cpenbl W JOCTIDKEHHsS €€ YCTOWYMBOTO pAa3BUTHSA, OCO3HABATh OIMACHOCTH



TOKCUYECKOTO JIEUCTBUSL HA KUBBIE OPraHU3MbI ONPEAEIEHHBIX HEOPTraHUYECKUX
BEIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOPMUPOBAHHOCTh YMEHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON MH(POpMAIIMKU B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-Hay4YHasI
JuTepaTtypa, cpeAcTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KPUTUIECKH
aHATM3UPOBATh XUMHUYECKYIO0 MH(pOpMaInio, mepepadbaTeiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MIOCTABIICHHON y4eOHOM 3a1a9eH.



Kpurepuu KoHTpOIS.
OueHka yCTHOIO 0TBeTa
OTmeTKka «5»:
JIaH TOJIHBIN ¥ MPAaBUJIbHBINA OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPHUH,

MaTepUall H3J0KEH B OIPEHNEICHHON JIOTMYECKOM IIOCIIEN0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM,

OTBET CaMOCTOSTEIILHBIH.

OtMmeTka «4»:
JIaH TOJIHBIM Y TPABWJILHBIA OTBET HA OCHOBAHWH U3YUYEHHBIX TEOPHUI,
MaTepuai U3JIOKEH B ONPECICHHOM MOCIE0BATEILHOCTH,

JOMyIIeHbl 2-3 HEeCyIeCTBEHHbIE OIIMOKHU, HMCIPABICHHBIE MO TPEOOBAHUIO
YUUTEJS], WIH J1aH HEMOJIHBIA U HEUETKUN OTBET.

OTMeTKka «3»:

JaH MOJTHBIN OTBCT, HO IIPpHU 3TOM AO0IIyHICHA CYHICCTBCHHAA OIMOKa MJIM OTBET
HGHOHHBIﬁ, IMOCTPOCH HECBA3HO.

OTMeTKa «2»:

OTBET OOHApY>KMBAET HEMOHMMAaHWE OCHOBHOTO COJEpKaHHS Y4eOHOro
MaTepuIia

AOIMYIICHBI CYHICCTBCHHLIC OH_II/I6KI/I, KOTOPBIC YU-Cs HC MOXKCT UCIIPABUTH IIPU
HaBOJAIIMX BOIIPOCAX YUHUTECIIA.

OTCYTCTBHUE OTBETA.

OueHka yMeHUil peliaThb 3a1a44

OTMmeTKka «5»:
B JIOTUYECKOM PACCYXKICHUHU U PEIICHNN HET OMNOOK
3a/1a4a pelieHa paluoHaIbHBIM CIIOCOOOM.

OtmeTka «4»:

B JIOTUYECKOM PACCY>KJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, MPU 3TOM
3aJa4a pelieHa, HO He pallMOHAIBHBIM CITIOCOOOM,

JOMYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHNOOK.
OrTMmeTKka «3»:
B JIOTUYECKOM PACCYX ICHUU HET CYIIECTBEHHBIX OMTNOOK,

AOITYCKAaCTCs CyHmCCTBCHHAs omunOKa B MaTEeMaTHYCCKUX pacucrax.



OTMeTKa «2»:
HMMEIOTCS CYLIECTBEHHBIE OMUOKHU B JJIOTHUECKOM PACCYKJICHUU U PEIICHUU.
OTCYTCTBHE OTBETA Ha 3aJlaHUE.

OueHka DJKCHEepMMEHTAJBHBIX YMeHMH (B Impouecce BbINOJTHEHUA
NPaKTHYeCKUX PadoT 0 MHCTPYKIHUH)

O1eHKy CTaBAT TEM y4-Cs, 3a KOTOPBHIMHU OBLIO OPTaHW30BAHO HAOIIOICHNE.
OTMeTKka «5»:

: pa60Ta BBITIOJIHCHA ITOJIHOCTBIO. C,ZIGJ'IaHBI IIpaBUJIbHBIC Ha6JII'0I[€HI/I}I )41
BBIBO/JBI,

AKCIIEPUMEHT OCYILECTBJIEH MO TUIaHY, C YYETOM TEXHHUKH O€30MacCHOCTU U
npaBui paboThl €

BEIIIECTBAMHU U MpUOOpamu,

NPOSIBJIICHBl OPraHU3alMOHHO-TPY/IOBbIE yMeHUs (TIOIJIEPKUBAETCS YUCTOTa
pabouero Mecra , MOPAIOK Ha CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCS PEAKTUBBI).

OTMeTKa «4»:

- paboTa BBINIOJIHGHA, CJHEJIaHBl TPABHJIbHBIC HAOJIONECHUS W  BBIBOJBI:
OKCIIEPUMEHT BBITIOJIHEH HEIOJHO WJIM HAOJFOIAI0TCS HECYIIIECTBCHHBIC OIMOKH B
paboTe ¢ BelecTBaMu U pudopamu.

OrTMeTKka «3»:

OTBET HEMOJIHBIN, paboTa BBHINOJIHEHA MPAaBUJIBLHO HE MEHEE YeM HaIOJIOBHHY,
JIOTIyIlIEHa CYIIECTBEHHAs OIIMOKa (B XOJ€ HKCIEPUMEHTa, B OOBSICHEHHH, B
odopmienun pabotsl, o Th npu pabote ¢ BemecTBaMu U NpUOOpamMu), KOTOPYIO
y4aluncs: UCTIPaBIISET 10 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

JIOTYIIICHBI BE WM 0O0Jiee CYIIeCTBEHHBIC OIMMMOKA B XOJ€ YKCIIEPUMEHTA, B
obbsacaennn, B odopmieHun pabotel, mo Th mpu pabore ¢ BemecTBamMu u
npubopaMu), KOTOPBIE YUAIIUNUCS HE MOYKET UCTIPABUTH.

- paboTa He BHITIOJIHCHA,
MOJIHOE OTCYTCTBUE KCIICPUMEHTAIBHBIX YMCHH.
OuneHka yMeHHii pemaTh YKCIePUMEHTAbHbIE 3a1a4H

[Ipn o1eHKe S5TOTO yMEHUs CIEAyeT YYUThIBaTh HAONIOACHUS YUUTENs U
NPEABSABISAEMbIC YUAITUMCS PE3YJIbTAThl BHINOJHEHHS OMBITOB.

OTMeTKa «5»:



IUIaH  pelleHHs] 3a7adyd COCTAaBJICH TMPaBWIbHO, OCYIIECTBIEH MOAOOp
XUMUYECKUX PEAKTHUBOB M 00OPY/IOBAaHHUS, JAHO MOJIHOE OOBSICHEHUE U ClIeJaHbl
BBIBOJIBI.

OrMmeTka «4»:
IUTaH PELIEHUs] COCTABIIEH MPABUIIBHO,
OCYIIECTBIIEH MOJ00P XUMUYECKIX PEAKTHBOB U 000PYAOBAHUS.

JOMYIIIEHO He 0oJiee JBYX HECYIIECTBEHHBIX OIMMOOK (B OOBACHEHUU U
BBIBO/JIAX ).

Otrmerka «3»:
IJIAaH PENICHUsI COCTABIICH MPABUIILHO,
OCYILIECTBJICH 000D XUMUYECKUX PEAKTUBOB U 00OPYI0BAHUSI.
JIOMYIIIeHa CYIIECTBEHHAs OlMOKa B 00bSICHEHUH U BBIBOJIAX.
OtMmeTKka «2»:

JOIYILIEHBI IBe U OoJiee OMIMOKH (B IJIaHE pEIICHMs, B MOJ00pE XUMUYECKUX,
PEaKTUBOB U

000pyoBaHUsA, B OOBSICHEHUH W BBIBOJAX).
3aJa4ya HE pelIeHa.
OueHka 3a NUCbMEHHYI0 KOHTPOJBLHYIO padoTy

HpI/I OOCHMUBAHWH OTBCTA y4dalICTOCsA HeO6XOI[I/IMO YUTBhIBATh Ka4€CTBO
BBITIOJTHCHHUA pa6OTBI 1O 3aJaHHAM.

KontponbHas paboTa O11eHUBaeTCs B IICJIOM.
OTMeTKka «5»:

JIaH TOJTHBIH OTBET HAa OCHOBE M3YyUEHHBIX TCOPH, BO3MOXHA HECYIIIECTBEHHAS
omuokKa.

OTMeTKa «4»:

AO0ITyCTUMaAa HCKOTOpasA HCIIOJHOTAa OTBCTA, MOKCT ObITb He Ooliee ABYX
HCCYIICCTBCHHBIX OInOOK.

OTMeTKka «3»:

- paboTa BBINOJHEHA HEMOJIHO (HO HE MEHEee YeM HaIloJIOBUHY), UMEETCs He OoJiee
OJTHOM CYIIIECTBEHHOMN OIIMOKHU U MPH 3TOM 2-3 HECYIIECTBEHHBIE.

OTMeTKa «2»:

: pa60Ta BBIIIOJIHCHA MCHBIIC 9YCM HAIIOJIOBUHY,



HMMCCTC HCCKOJIBKO CYIIECCTBCHHBIX OmunOoK.

* paboTa He BBITIOJTHECHA.



11 KIIACC KAJIEHAAPHOE IIVIAHUPOBAHUE

KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akon
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. . Menaeneena
12 Crpoenue BemniectBa. MHOrooOpasue 11 1
' BEIIECTB
1.3 XUMUYECKUE PEaKIINU 19 1 3
Wroro no pazneny 39
Pasznen 2. Heoprannueckasi Xumus
2.1 Hewmeramibt 31 1 3
2.2 Meraibl 23 1 2
Hroro no pazgeny 54
Paszpnen 3. Xumus v :Ku3Hb
31 MeTobl TO3HAHUSI B XUMUAU. XUMUS U 9
' JKU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 8




11 KIIACC NOYPOYHOE IINTAHNPOBAHUE

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tewa ypoka Bcero Konrpoanueie  TIpaxTuseckue ilsyqemm :)Iﬁ[()l)aI;OBaTeJIbele
padoThI padoTsbI pecypen
| Atom. CocTaB aTOMHBIX siAep. XUMHAYECKUI | 5.09
3JIEMEHT. M30Tomn!
) CrpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1 3.09
KBAaHTOBBIE YKCIIa
3 Knaccudukanus XuMI4ecKuX 3JIEMEHTOB (S-, | 6.09
p-, d-, f-aemenThI) '
4 Pacnipenenenue 37eKTpOHOB IO aTOMHBIM 1 9.09
opOuTansm
DNeKTPOHHBIE KOH(DUTYpAITUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 10.09
COCTOSIHUU
6 DNEeKTPOHHBIE KOH(DUTYpPAITUU HOHOB. | 13.09
DNIEKTPOOTPULIATETLHOCTh
[Tepuoanueckuii 3akoH u [leprnonnueckas
7 cHCTeMa XUMHYECKuX 31eMeHToB J[. 1. | 16.09
Menaeneesa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU 1 17.09
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIaM U
nepuoiam
9 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110 1 20.09




TEMEC

10

Bunsl xumnueckoii cBsA3u. MexaHu3MbI
00pa30oBaHMS KOBAICHTHOU CBSI3U.
Bonopoanas cBsizb. MexMoeKyIspHbIe
B3aNMOICHCTBUS

23.09

11

BaneHnTHOCTb U BalleHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOUN CTPYKTYPbI
MOJICKYJI C UX TCOMETPUUICCKHUM CTPOCHUEM

24.09

12

Hpe,I[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

27.09

13

BemectBa MOIEKyYIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. THUIbI
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

30.09

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIIOUAHBIX PaCTBOpPAx

1.10

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBIILEHHbIE, PACTBOPUMOCTbD.
Kpucrannoruaparst

4.10

16

Cnioco0OsI BeIpaXKeHHST KOHIICHTPAIUN
pacTBOpoOB

7.10

17

Pemienue 3a1au ¢ UCMONIB30BAaHUEM TTOHSITHI
""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTsa',
"MOJIIpHasi KOHLIEHTpauus"

8.10

18

Knaccugukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

11.10

19

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TEME

14.10




20

KonTtponsHas pabora no Temam "Ctpoenue
aroMa. [lepronuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX
anemeHnToB JI. 1. Menpaeneea", "Crpoenne
BemecTBa. MHOTooOpasue BemniecTn"

15.10

21

Knaccudukanmss XMMHUYECKHX PEaKIIHii B
HEOPraHWYECKOW M OPraHUYE€CKON XUMHUH.
3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U PEBPAICHUs] SHEPTUU MPU
XUMHYECKHUX PEaKIMIX

18.10

22

TemnnoBble 3¢ (HeKThl XUMUYECKUX PEaKIuil.
Tepmoxummuyeckne ypaBHEHHUS

21.10

23

Breraucnenus mo YpaBHCHUAM XUMHUYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUSAM

22.10

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé
3aBHCHUMOCTH OT Pa3JInYHbIX (PAKTOPOB.
KaTtanu3 u katanuzatopsl

25.10

25

['oMoreHHbI€ U T€TEPOreHHbIE PEAKITUI

26

[IpakTuueckas padora Ne 1 o reme
"BausiHMe pa3NTUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

27

OOGpatumbie 1 HEOOPATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

28

[TpakTrueckas padota Ne 2 o Teme
"Brnustaue pa3nuaHbIX (GaKTOpOB HA
MOJI0KEHUE XUMHYECKOTO paBHOBECHA"

29

DnekTponuTudeckas auccounarus. CuabHbie
U cia0bie AIeKTponuThl. CTerneHb




JUucconruanuu

Nonnoe npousBenenne Boasl. Cpeaa BOTHBIX

30 pactBopoB. Bonoponusiit nokasarens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaronue B
pacTBopax dJIEKTPOJIUTOB
[IpaxTuueckas padora Ne 3 o reme

32 "XUMHUYECKUE peakiuy B pacTBOpax
3IIEKTPOJIUTOB"
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC

33 peakiuu. Baxxuennme oKUCIUTeNu U
BOCCTaHOBUTEIHN

14 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3an1au pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3nmyHbIX TUIIOB

38 CuctemaTu3anms ¥ 00001IeHne 3HAHUH 110
TeMe "XuMuyeckue peakiuu'

39 KoHnTtponbHas pabota mo teme "XuMu4eckue
peakiuu"
[Tonoxxenue HemetamioB B [lepuoanueckoit

40 CHCTEME XUMMHYECKuX 3eMeHToB J[. 1.
MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS UX
atoMoB. dHU3HMUECKHE CBOMCTBA HEMETAJIIIOB

A1 AnnoTponusi HEeMETauIoB (Ha IpUMeEpe

KHCIJIOpOJIa, cepbl, hocdopa u yriepoia)




Bonopon: nmonmyuenue, pusndeckue u

42 XUMHUYECKHE CBOMCTBA. [ Mapu bl
lanmorensl: HAXOXIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4eHuUs], PU3NUECKHUE U XUMHUYECKHUE
CBOICTBA
I"anorenoBonopoasl. Baxxknenue

44 KHUCJIOPOJCOAEPKAIINE COCTMHEHUS
rajioreHoB
JlaGopaTopHbIe U TPOMBITIUIEHHBIE CITOCOOBI

45 MoJy4eHus raoreHoB. [I[pumenenne
rajJJOreHOB U UX COCIUHEHUU
[IpakTuueckas padora Ne 4. Perenue

46 AKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME
"T"asiorens"
Kucnopon: naboparopusie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,
¢u3nueckre U XuMH4YecKkre cBoiicTBa. O30H.
[TpumeHeHue KUCI0pOia U 030HA

48 Oxcuapl ¥ NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaXOXKJIeHUE B TIPUPOJIE, CIIOCOOBI

50 NOJy4YeHus], PU3NIECKUE U XUMHUYECKHUE
CBOICTBA

51 CepoBoaopo, CyIbpuasl

5 Kucnoponaconepxamiue coeIMHEHUS CEPBI.
Oco0EHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [IpakTuueckas padora Ne 5. Perenue

IKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XJICHHUE B TIPUPOJIC, CIIOCOOBI

54 NOJy4YeHus, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMHAaK, HUTPHU/IbI

55 Kucnoponcoaepxaiiue coeJuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHne a30Ta U €ro COSIMHEHUH.
A30THBIC yI0OpEeHUS
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI

57 NOJy4YeHus], PU3NIECKUE U XUMHUYECKHUE
cBoiicTBa. Pochuast u pochun

58 Oxkcuapl hochopa, pochopcoaepxarime
kucyoThel. Conu hochOpHON KHCITOTHI

59 [Ipumenenue ¢pocdopa u ero coeMHEHUH.
®dochopHbie y1oOpeHust
[IpakTuueckas padora Ne 6. Perenue

60 HKCIIEPUMEHTAIbHBIX 3a/a4 1o Teme "A30T u
docdop u ux coequHeHUs"
VYriepoa: HaxoXIeHUE B MPUPO/IE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3HUECKUE U
XUMHUYECKHE CBOMCTBA, IPIMEHEHHUE

6 Oxkcua yrnepona(ll), 03<c1/1)1 yraepona(IVv),
yroJibHas KUCJIOTA U €€ CONH

63 Pemenue 3a1au pa3nu4HbIX TUIIOB
Kpemunii: Hax0XaeHHE B IPUPOJIE, CIIOCOOBI

64 noTydeHus1, GU3NIECKUE U XUMUIECKHE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpemMHHEBasT KHCIIOTA,




CHJIMKAThI

[IprMmeHeHre KpEMHHUS U €r0 COSTMHEHUH.

66 CrexJ10, €ro noixy4eHue, BUIbl CTEKIIA

67 Pemenue 3aga4 pa3nmyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IIeHIE 3HAHUI 110
teme "Hemerananr"

69 KoHntponbhas padota mo teme "HemeTambr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHsI OIHO0K
[Tonoxxenue metaiuioB B Ilepuoanyeckoii

71 CHUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOSHUS DIIEKTPOHHBIX
000JI0YEeK aTOMOB METaJJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY M TEXHUKE

73 Cnasel MeTaiioB. Koppo3usi MmeTasioB

74 Pewienue 3ana4 pa3an4HbIX TUIIOB
DJIEKTPOXUMHUYECKUI PSIJT HAIPSHKEHU N

75 MeTasutoB. OOIIHe CrocoObI MOTYYEHUS
METaJIJIOB
OO01mast xapakTepucThKa MeTamuioB [A-
rpynmnsl [leppoandeckoi cuCTEMBbI

76 XUMHUYECKHUX JIEMEHTOB. HaTpuii u kanuid:
noJiyueHue, GU3ndeckue 1 XuMHUIeCKHe
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COeOUHEHUN

77 OO6m1as xapakrepuctuka metauioB I1A-

rpynmnsl [leppoandeckoi cuCTEMBbI




XUMHUYECKHX DJIEMEHTOB. Maruuu u

KaJIBIIWI: TIoJydeHue, GU3ndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEHIECTB U UX COCTMHEHUI

78

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79

AOMUHUH: TTONTy4eHHE, GU3HIESCKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmMdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCHIA aTFOMHHUS,
THJIPOKCOKOMITJICKCHI AITFOMUHHUS, UX
pUMEHEHHE

81

Pemenune 3aZla4d Pa3JIMYHbIX THIIOB

82

[TpakTuueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"MeTaisl TTIaBHBIX OArpymHn”

83

OO0m1as XxapakKTepUCTUKA METAIIIOB
nmo6ouyHbIX oArpym (b-rpyrmm)
Ilepuoanyueckoil CUCTEMbl XUMHUYECKHX
3JIEMCHTOB

84

du3nYecKue 1 XUMHYECKHE CBOMCTBA XpoMa
U €r0 COeIMHEHUM, UX MPUMEHEHNE

85

Baxwuelimmne coelMHEHNS] MapTraHLa.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusnuecKue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHun. llomydyenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

dusnyeckue U XUMUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHUM, UX IIPUMEHEHUE

dusnyeckre U XUMUYECKHE CBOMCTBA I[IMHKA

88 U €r0 COEAMHEHUM, UX IPUMEHEHHE.
I'mapoxcokommIeKkchbl HUHKA
[TpakTuueckas padota Ne 8. Pemenue

89 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3aga4 pa3nmyHbIX TUIIOB

91 O06o0011eHIEe U CUCTEeMAaTU3AU U3YYEHHOTO
Matepuana o teme "Mertanibr"

92 KonTtponbnas pabora mo teme "Mertasibr"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON padOTHI,
KOPPEKIIHsI OIHO0K
Ponps xumuu B o6ecrieueHnn yCTOMYHUBOTO

94 pasButus yenosedecTsa. [loHsTHE O
Hay4HBIX METOJIaX UCCJIeIOBAHUSI BEIIECTB
HayuHble MpUHIUIIBI OpraHU3au

95 XUMHYECKOT0 MTPOU3BOJICTBA.
[TpoMbInieHHbIE CIOCOOBI MOTYYESHHUS
Ba)XKHEUINNX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpEeIbl U €ro MOCeICTBUS

97 XuMHA U 300pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

08 Xnmug mvmy. Poias xumuu B o0ecrieueHnun
[TUIIEBON OE30IIaCHOCTHA

99 Kocmernueckue u napdroMepHbie cpeacTBa.

BbriToBas xumust




XuMHs B CTPOUTEILCTBE. BaskHelne
100 CTPOUTEbHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

101 XHMMHS B CEJILCKOM XO3SMCTBE.
Opranudeckie 1 MUHEpAIbHBIE YA00peHUs

Cucremaruzanusa 1 0000IeHNE 3HAHUHN 110
TEME

102

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

HoyTt0Oyk, mpoekTop, mMpoeKIIMOHHAas T0CKa.

bubmmoreka IIOK

https://infourok.ru/






