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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa3oOBaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCIUTLINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yabTaToB O0y4YeHUs UM TpeOOBAHMHW K YPOBHIO MOJTOTOBKHM BBITYCKHHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4aroUIMXCsl CpeICTBaMU MpEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEILHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEpKaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e Ja€T NMPUMEPHOE paCHpE]ClICHUE y4eOHOIO0 BPEMEHH, PEKOMEHIYEMOIO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuanga ¢ y4€TOM JIOTUKHM MOCTPOEHHs Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpas JOJDKHA ONPEIEIATHCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OO0yYEeHHUs Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro MpodhecCHOHaIbHOro
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YKCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETr0 MOJIYYeHHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeamera «XuUMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMUs» Ha YPOBHE YIITyOlIEHHOTO H3ydeHHs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeaMeTa. IDTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEIWYEHUA OOBbEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMOIMHAMUKHU. M3ydeHume mnepuoanyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuaia mo obmiei xumuu. [lpu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHUS XMMHYECKOM OpraHu3aldyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl WU3y4YCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenuun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW PUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHS XUMHUYECKUX pPEaklHil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M TPOOJEM COBPEMEHHON XUMHH, JJISI OOBSCHCHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM M MPOU3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SIBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TI0O3HABAEMOCTU SIBIICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE cpeaHero obmiero oopasoBanusi, cocrabiser 340 gacos: B 10 kimacce —
170 gacoB (5 wacoB B HeAen0), B 11 kmacce — 170 gacoB (5 yacoB B HEAEINIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHBbIE opOuTanu. Knaccudukaius XuMHYEeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKTpoHHBIC KOH(HUTYypalK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U lleprmonnueckoil cUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.11. Meunneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIAEMOCTh KOBAaJICHTHOW CBA3U. KpaTHbeie cBsizu. BomgoponHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUss1X. COCcTaB KOMILIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMILIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJISPHOTO  CTPOCHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucrteMax. MctuHHble pacTBopsl. Ilpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHusie u
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxkaiys u HOMEHKIaTypa HEOPTaHWYECKUX BEIECTB. TpUBUATBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XUuMHUECKMX pEeaKuid B HEOPraHWYECKOM M OpraHU4eCcKOu
XMMHUHU. 3aKOH COXPaHEHMUS MACChl BEUIECTB; 3aKOH COXPAHECHUS U IPEBPALICHUSA



DHEPTUU TIPU XUMHUYECKUX peakmusiX. TermnoBbie 3Q(PEKTh XUMUUECKHX PEaKIIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuueckas auccoruanus. CuibHblE W cla0ble DJIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEeHHE TEPOKCHUJA BOJOPOJA B MPUCYTCTBUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. ['Wapuibl.
TonMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHeulmme KUCI0pOACOAepKaIIre
COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIICHHBIE CTIOCOOBI MOTYyUYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepoi(1V), okcua



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne cepol U €€ COeTMHEHNM.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yao0peHus.

Yraoepoa, HaxoXIeHHE B IpHUpPoAe. AJUIOTPONHBIE  MOIU(DUKAIIH.
du3znyeckue M XUMHUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKuU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BaHHBIX YTIEPOJIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTEeKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenne meTamwioB B [leprnoanveckoil CUCTEME XMMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DNEKTPOXUMHUUYECKUN PsiJl  HampspkeHuid  MertamuioB.  OOmue  crnocoObl
MOJTy4EeHUS METaJJIOB: TUAPOMETAILTYPIUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoit cucteMsl
XUMHUYECKUX DJJeMeHToB. Harpuit u kanuii: mnomydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COETUHEHUM.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XUMHUUYECKUE CBOWCTBA, NMPHUMEHEHHWE MPOCThIX BEIIECTB M HX COEAUHECHUM.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUN: TTOTyYeHHe, GU3NIecKue U XUMUYECKUe CBOMCTBA, MPUMEHCHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucTuka MeTauioB 10004HBIX moarpynn (b-rpymm)
[Teproanueckor CUCTEMBbI XUMUYECKUX JJIEMEHTOB.



du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIUTENbHBIC CBOMCTBA. [loyueHrue u npuMeHeHue xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWMCTBA JKejie3a U ero coeauHeHuil. OKCUbl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kene3a
U €r0 CILIABOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUICKIUMU «MeTalulbl U CIUIaBbD», B3aUMOJICHCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aWMOJICHCTBUE THUIPOKCUIOB ATIOMUHUS U IHHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble puHLIKIBI OpraHU3alui XUMHUYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbIE
CrocoObl TOTYYEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMHsi W 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0e30macHOr0 MCMOJb30BaHUSI TpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
YKU3ZHHU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTE€pUasbl (LIEMEHT,
OeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMmuKa.
Marepuansl AJ1s 31eKTpOHUKH. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUMU, €CIU OJHO U3
BEIIIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJM BbIXOJAa MPOAYKTAa PEAKIMH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOIled u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, Kiaccudukaius, nepuoguIHOCTh, HAOJIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MaKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUIN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIICBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJIE3HbIC UCKOIMAEMbIE, TOIIUBO,
PECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBILIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3ZBOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, SJICKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeIMETa «XHUMHs» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JAESATEILHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IEHHOCTEH 3JI0pOBOIO0 M 0Oe30MacHOro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUS LEHHOCTH TNpPaBWI WHAWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4€OHO-HCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3IuvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymiedl mpodeccuu W pealn3allid COOCTBEHHBIX >KHM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BPEH  OKPYXNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U 4YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYphl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOIANIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATENIbCKOM AESTEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeUU(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUM I KJIACCHU(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHHUS BEIECTB M XUMHUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHMS U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEA0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS IPAKTUYECKHUX 33Jay, HNPUMEHEHUIO pPa3jIn4YHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[8,€MOI>’I TEMBI B X0J€ AUajora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPU BBINIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0/1e 00CYX/IeHHsI © 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOImias M HeopraHudeckas
XUMHUS» OTPakKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABIECHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MPHUPOJbI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO



pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJOTUYECKOW, SHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMILMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B OOECHEYEHUH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJbTypbl YENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHMSI K CBOEMY 3/I0POBBIO M INPUPOJHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)K/IEHHOE COCTOSIHHSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIMYecKas, BOIOPOIHA),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJIUTHL, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTEIEeHb JIUCCOLUALNHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHYECKOW IHUCCOLMALUHU, NEPUOIUYECKHMA
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUsI MACCHI BEIIECTB, 3a4KOH COXPaHEHUS U
MPEBPAILCHUS] SHEPTUU NPU XMMHUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUU SI3bIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIlME B OCHOBE [OHUMAaHUSA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IIPEICTABICHAS. O CTPOCHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; MPEICTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peakuuii, TEPMOAMHAMMYECKMX U  KHUHETHYECKHMX 3aKOHOMEpPHOCTSIX  MX
NPOTEKaHUsl, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOpPAX U JMCIEPCHBIX CUCTEMAX;
(akToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEeATEIbHOCTH  YeJOBeKa, OOIIMX  HAyYHBIX MNPUHOUIAX  XHMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJIb30BaTh XWMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX, BUJI XUMUYECKON CBSI3M (KOBaJICHTHAs,



MOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN Hu
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyromlux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, WU3MEHEHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa M
JIPYTHUE); CAaMOCTOSITEIbHO BIOMpPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3akoHa [].
N. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IMEPBOTO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckoit  cucremsl  J[.MI.  MeHneneeBa,  uWCOOJIb3ys  MOHSATHUA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeMHeHnd 1o nepuojgam u rpynnaMm [lepumonmueckont cucremsr [ N.
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXK]Y HEOPTaHMYECKMMHU BEILIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEJACTBOM COCTABJICHUS DJIEKTPOHHOrO OanaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  pEakUMil  TUAPOIW3a;  PEaKIuil
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh, YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIMU C y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakiMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a TakXKe XapakTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh yYMEHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIUE B OCHOBE MPOMBIIIJICHHOTO TOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,



oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD
NPUMEHEHUs HEOPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHHS PUCK-TIONB3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
NMO3HAHUA SIBJICHUM NpUpoabl — HAOIIOJCHUE, W3MEPEHHE, MOJCINUPOBAHUE,
HKCIIEPUMEHT (PEaJbHBIA U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHMSI IPUMEHATDH 3TU 3HAHUS MPU SKCIIEPUMEHTAIIBHOM UCCIICIOBAHUH BEIIECTB
U s OOBSICHEHUS XHMHUYECKUX SBJIICHUN, HMMEIOIIUX MECTO B MPHUPO/IE,
MPaKTUYECKOMN AESTEIIbHOCTH YeJIOBEKa U B MOBCETHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSAMHU U TPEACTABICHUSMU JPYTHMX €CTECTBEHHO-HAYYHBIX MPEIAMETOB s
0osee 0CO3HAHHOTO TTOHMMAaHUSI MaTepUaIbHOTO EAMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
HOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHLIEHTPALIUS»;
Macchl BEIIECTBA WM 00BbEMA Ta3a MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaxIuu; 3HAUCHUS BOJOPOJHOTO IMOKAa3aTessl PacTBOPOB KHUCIOT M MIETOouYeH ¢
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEAKIUH, €CIU OJHO W3 UCXOJTHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MacCOBOM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

C()OPMUPOBAHHOCTh YMEHHII: CAaMOCTOSITEIbHO IUIAHUPOBATH UM IPOBOAUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHHE  pEakluMid  HOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TMOMOIIBI0O HWHAWKATOPOB, HW3YUCHUE BIIHSHHS
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XMMHMUYECKOW  pEakUuu, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamns» u «Hemeramib») ¢
cOOJII0/IEHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBanueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEICTABIATh B
pa3nuuHOi (opme pe3yabTaThl SKCIEPUMEHTA, aHATU3WPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHUI: COOIIONATh MTpaBUJIa MOJIb30BAHUS XUMUUECKON
nocyol M JabopaTOpHBIM O00OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBHITIOJHEHHIO JTaOOPATOPHBIX XMMHYECKUX
OTBITOB, AKOJIOTMYECKU LeJeco00pa3HOro TMOBEACHUS B OBITY U TPYAOBOH
JESITEIBHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpeapl U JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HAaBATh OIACHOCTD



TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1/IK;

c(hOpPMHPOBAHHOCTh, YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, cpeacTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(OpMaInio, mepepadaThiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIJACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XUMUYECKUX 14
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOroo0Opasue 18 1
BEILIECTB
1.3 XUMHYECKUE PEAKIUN 29 1 3
Hroro mo pazueny 61
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemertaiisl 56
2.2 MerTamisl 39
Hroro mo pazueny 95
Paszngen 3. Xumus u :Ku3HL
31 MeToabl O3HAHUS B XUMUH. XUMHA U 14
’KH3Hb
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4 8







HOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
KosunyecTBo 4acos JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoarmpie  Mpaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypest
1 Atom. CocTaB aTOMHBIX sijiep. XUMUYECKUI 1
anemMeHT. M30Tonbl
5 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 5
KBaHTOBBIE UMCIa
3 Kitaccudukanust XMMIUYECKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacnpenenenue 351eKTpOHOB IO ATOMHBIM 5
opOuTaIsiM
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 2
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITN HOHOB. 9
DIIEKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u I[lepuoanueckas
7 cHUcTeMa XUMUYeCKux anemenToB []. 1. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU 1

MPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYIIaM H
neproam




Cucremarusanys U 0000LIEHUE 3HAHUN 1O
TEME

10

Bunpr xumndeckoii cBsa3u. Mexann3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICUCTBHS

11

12

BaneHTHOCTB M BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. TuIbl
KPUCTAJJIMYECKHUX PELIETOK U CBOMCTBA
BEIIECTB

14

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

16

VcTUHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruaparsl

Crioco0b! BbIpaXKeHHsI KOHIIEHTPALUT
pacTBOpOB

17

Pemenne 3amay ¢ ucnoib30BaHNEM TOHATHHA
""MaccoBast 10151 paCTBOPEHHOTO BelecTsa',
"MoJsipHast KOHUEHTpaus'"

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX BELIECTB

19

CucreMmarusanys U 0000ILeHUE 3HAHUN 1O




TEMC

20

Kontposnbhas pabora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Mengeneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTs"

21

Knaccugukanus XuMHUecKuX peakuui B
HEOPraHWYECKON U OPraHu4eCKOM XUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAICHUS YJHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

23

TemoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxuMuyeckue ypaBHEHUS

Brrunciaenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKopOoCTh XMMHUECKOH peaklnu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanus u xaTanmu3aropsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[IpakTuueckas padora Ne 1 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakiuu"

27

OO6paTtuMble 1 HEOOpATUMBbIE pEaKIUU.
XHUMHYECKOE PaBHOBECHE

28

[TpakTrueckas padota Ne 2 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MOJI0KEHUE XUMHUYECKOTO PaBHOBECUA"

29

DnekTponuTrueckas auccounanusi. CuiabHble




U ciia0bie AIeKTponuThl. CTeneHb
JICCOLIHAIINN

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBOpoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBOpax AJIEKTPOJIUTOB
[TpakTuueckast pabota Ne 3 o Teme

32 "XuMu4ecKe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHUCIUTEbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHewme OKUCIUTENN U
BOCCTaHOBUTEIH

34 Mertop 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TeMe "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoi

40 cucTeMe XMMUYecKux aneMentoB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aTomoB. du3nyecKkre CBONCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMeEpe




KHCIIOpOJ1a, cephl, hocdopa u yriaepoaa)

Bopopon: nonyuenue, pusndeckue u

42 XAMHUYECKHE CBOMCTBA. [ napu bl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoJTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue

44 KHUCITIOPOJICO/IEPIKALINE COSAMHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITINIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHos. [Ipumenenue
rajoreHOB U UX COCMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"T"ayorensr"
Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
du3nyeckre U XuMuyecke cBoictra. O30H.
[IpumeneHne KucIOpoaa U 030Ha

48 OKcubl ¥ NEPOKCUABI

49 Pemenue 3a1a4 pa3TuIHBIX THIIOB
Cepa: HaXOXXJEHHE B IPUPOJIE, CTIOCOOBI

50 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyabpuast

59 Kucnopozacoaep:xariye coeAMHEHUS CEPBI.
Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue




IKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
eé coeMHEeHU"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

o4 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiue coequHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeTUHEHUI.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJTy4YeHUsI, PU3NICCKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucaoTbl. Comu pocopHON KUCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAMHEHHH.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYriepoa: HaXx0XJIeHUE B IPUPOJIE,

61 aJIIOTPOIHbIE MOAUGUKALNKY; (PU3HUECKHE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yriepoaa(ll), okeua yrinepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB
Kpemuuii: HaxoxJieHrue B IPUPOJIE, CIIOCOObI

64 MoTydeHus1, GU3NIECKHUE U XUMHUYECKUE

CBOMCTBA




Oxcupn kpemuusi(1V), kpeMHUEBast KMCIIOTA,

65
CUJIMKATBI

66 [IpuMeHeHne KpeMHUS U €r0 COCITUHEHUM.
CrekIio, ero moJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nuM4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN IO
teme "Hemeramibr"

69 KoHTtposbHas padora mo teme "HemeTasr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOU PabOTHI,
KOPPEKIIHSI OIIHOOK
[Tonoxxenne meramnos B llepunoanueckon

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3IEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAILIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4 pa3au4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psii HAMPsHKEHUN

75 MeTaisioB. O0Imue crocoObl MOTyYeHHS
METAJIJIOB
OO6mas xapakrepucTiuka Metayios 1A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue 1 XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 Oo6mas xapakrepuctuka metamioB |A-




78

rpymusl llepruoauyeckoi cucrteMsl
XMMHYECKHX 3JIEMEHTOB. Maraui u
KaJIBIIMIA: TTOJTy4yeHne, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEHIECTB U UX COCTUHEHUMN

JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHEeHHUs

79

80

81

AJTIOMUHMI: IMOJIy4YCHHC, (1)H3quc1<ne n
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS, UX
pUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

83

84

[IpakTuueckas padbora Ne 7. Pemenue
IKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
"MeTasuisl TIaBHBIX oArpymnmn”

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHbIx noarpymni (b-rpymm)
[lepronnveckoit cCHCTEMBI XUMUYECKUX
JJIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEHNs] MapraHia.
Ilepmanranar kanus, €ro OKUCIUTEIbHbIE
CBONCTBA

86

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKUC CBOﬁCTBa JKeJIe3a
u ero coenuHeHui. [lonydyenue u
MIPUMEHEHHUE CIIJIaBOB XKee3a




dusuyeckue U XUMUYECKUE CBOMCTBA MeIU U

87 e€ COeIMHEHUH, UX IPUMEHEHHE
Pu3nyecKue ¥ XUMHYECKUE CBOMCTBA [IUHKA

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMIIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCHEPUMEHTAIbHBIX 3334 110 TEME
"Mertauisl TOOOYHBIX ToArpymm"”

90 Penienue 3a1a4 pa3nuyHbIX THUIIOB

01 O06001IeHne U CUCTeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"

92 KoHTtposbHas pabora o teme "Mertamib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PabOTHI,
KOPPEKLHsI OIIHOO0K
Ponb xumun B obecrieueHuN yCTOWYMBOTO

94 pa3Butus yenoBedecTna. [lonsTtue o
Hay4YHBIX METOJ[aX UCCIIEIOBaHMs BEILIECTB
HayuHble npuHIMITEI OpraHu3aluu

95 XUMHYECKOTO IPOU3BOJICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHUS
Ba)KHEHIIINX BEIIECTB

96 XVMHYECKOE 3arpsiI3HEHUE OKPYKaroIen
CpE.bl U €r0 MOCIEACTBUSA

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpenCTBA

98 Xumus nuuy. Poiabs xumuu B o0ecriedeHnn
[THIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.




BriToBag xumus

XuMUs B CTPOUTENBLCTBE. Baxkueniue

100 CTPOUTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepUabl
101 XUMHS B CETIbCKOM XO3SMCTBE. 1
Opranndeckue 1 MUHEPATbHBIC yI00pECHUS
102 CucremaTu3anus ¥ 0000IICHUE 3HAHHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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