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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHHUMAET BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHue nmpeamera, peaqu3yemMoe B YCIOBUAX AU(GEepeHLHPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BaATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOJUMYIO ISt
aJlanTaiuy uX K ObICTPO MEHSIOIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XWMHM Ha3Hau€HUE MpeaAMeTa «XUMHUSD» MOJydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBUM €  OCHOBOMOJIAraroUMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSEMBbIE MPOrPaMMOM 10
XUMUHU (QYHKIIHH:

e UHPOPMAIIMOHHO-METOJMYECKAs], peajau3alusi KOTOpoill oOecredyunBaer
MOJIyYeHHE TIPEICTaBICHUS O IIENAX, COJAEpX,aHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

® OpraHM3alMOHHO-TUIAaHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeJesieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX TOCTIXKCHHN OOydYarolmxcs B
paMKax HTOroBOM arrectauud B (GOpME €IMHOT0 TOCYJapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



® YCTaHABJIMBACT MHBAPUAHTHOE IMPEAMETHOE COJEp)KaHUE, 00s3aTeIbHOE
JUIST W3Y4YeHUs B paMKax OTACNBHBIX MNpouiIei, mpemycMaTpruBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1aéT MPUMEPHOE paCIpeeieHHe Y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

® [IpeasiaraeT MPUMEPHYIO TIOCIEIOBATEIIbHOCTh U3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYI0 MHTEPHPETALHNIO LIeJIel U 3a]a4 U3y4eHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYaromerocs IO OCBOECHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKAM B IPOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTaBIISIOUICH coliep)kaHusd y4eOHOTo ImpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpasi JIOJKHA OMNpPEAEIAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYCHUH TIPEeaMETOB 0a30BOr0 U YyriayOJEHHOrO YpPOBHEHM B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUs HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMs B paMKaxX M3yYEHUs] CHEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIIUXCs, BRIOPABIIMX ONpeaeaEéHHbIN Mpoduiib
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonanbHoro oopasoBanusi. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHMI palMOHANU3alluu y4eOHOro Tpyaa u
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnu moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KYypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMHKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ononoruyeckoro npoduiast OOJBIINI yAeNbHbIN BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUABI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmupoBaHHe NPEICTABICHUNA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphbl YEJNOBEKAa, a TAKXKE€ KOJIOTMYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

® OCBOGHME CHCTEMBbl 3HAHUM, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKLHU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KJIFOYEBBIX MJIEM M MpoOJIeM COBPEMEHHOM XHUMHH, JJII OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIMHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIILHOCTH YeJOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJI30BaHUEM U  IepepaboTKOH
BEIILIECTB,

yrayOJneHne  TPEACTABICHHM O  HAyYHBIX  METOoJax  IO3HaHWUS,
HEOOXOMUMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBICHEHHS XHUMHYECKHUX SBJICHUH, HMMEIOIMX MECTO B
MIPUPOJIC, B MPAKTUYECKOM JICITSIHHOCTH M TIOBCETHEBHOM JKU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUWE YOEXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPUPOJBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWUIO  Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHENTHOM MpodecCuoHaIbHON U OOILIECTBEHHOM JIESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTHUUECKON JIESITEILHOCTH.

OO1ee YnCiIo 4acoB, MPEAYCMOTPEHHBIX IS M3YYCHUS XUMHUHU Ha yriIyOJICHHOM
ypOBHE cpeaHero oOmero obpazoBanus, cocrapiser B 11 kmacce — 102 gaca (3
yaca B HEJIEII0).



COAEPXKXAHUE OBYUEHUA

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacnpeneneHue 3JEKTPOHOB TI0 AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOIO MEPUOIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOIUUECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMHYECKUX JJEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJOXHBIX BEHIECTB MO TpynmaM MW NepuojaM. 3HAYCHHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

Xumuyeckasi CBsI3b. BHIBI XUMHUYECKOW CBA3U: KOBAJEHTHAsl, HOHHA,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBI3U. [[0sIpHOCTD, HANIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBs3u. BoxoponHas CBs3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUSA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpausa. Hacelennbie n
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAILHBIC
Ha3BaHMS OT/IEJbHBIX IPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKUX peaklnii B HEOPTraHMUECKONH W OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3lUYHbIX (HaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIii. XuMU4IecKkoe paBHOBecre. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHLIEHTPAlMU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoansiii mokaszarens (PH) pactBopa. ['maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHWE MEPOKCUAAa BOAOPOJAa B IPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTALTAYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eiieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYECHUE BIMSIHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[lonoxxenne HemeTtaioB B Ilepmoandeckor CcUCTEME  XMUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (HAa MPUMEPE KUCIOPOJA, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMAd M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. ['mWapuisbl.
TornrBHBIE SJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crnocoObl MoiydeHwus, (pusudeckue u
XUMHYECKHE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxHelime KUCIOpOACOAepIKaIne
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIICHHBIE CIIOCOOBI MOIYYCHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbui(1V), oxcua
cepol(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yA0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BELIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIM. AKTHBUPOBAHHBIA Yyroyb, ajgcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (U3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MerauioB B Ilepuonyeckoil cucTeMe XUMHAYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbu3nueckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MmetamioB |A-rpynmnsl [lepuonnyeckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajblUi: TMOJy4YeHHe, (QUu3nueckue Hu
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BEIIeCTBA M €ro coeauHeHui. AmdoTepHbIe CBOWCTBAa OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbiXx mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kaiaus, €ro OKUCIUTEIbHBIE CBONCTBA.

duzryeckre U XMMUYECKHUE CBOICTBA >KeJe3a U ero coenuHeHuil. OKCUpl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Toayuenune u npuMeHeHue xKene3a
U €ro CILIABOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPeHHe cepbl, ¢docdopa, xKeine3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C PacTBOPAMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [loHsaTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUU HAY4YHOTO HCCIICIOBAHUS.
Hay4Hble mpuHLIMIBI OpraHu3alud XUMUYECKOT0 MTPOU3BOICTBa. [IpombIliieHHbIE
CrocoObI TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAUIOB U
CIUIaBOB. XMMHUECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUSI.
Ponp xumMuu B o0ecreueHr YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIIEeBON 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30MacHOr0 HCIMOJb30BaHU TMPENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XuMHS B CETBCKOM XO03sicTBe. OpraHndecKue U MUHEPATbHBIC YI0OOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Matepuainsl asis 31eKTpoHUKU. HanotexHomoruu.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WiIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIHUHM BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OHO W3
BEIIIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JIOJM W MOJSPHOU
KOHIICHTpAIIMX BEIIECTBA B pPacTBOpe, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  H3YyYEHUH OOmEed W
HEOpPraHU4eCKOW XUMUH B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCUPUKaLUS, EPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperarHoe COCTOSHME BEIIECTBA, HUICAIbHBIA Tra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buosnorusi: kieTka, opraHusm, sKocucTema, ouocdepa, MeTaboIM3M, MaKPO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILLIECTB M TOTOK SHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI TPOMBIIIJIEHHOCTb,
dapmareBTUUECKAS POMBIILIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICIICHUIO; HATHYME MOTHUBAILIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE Ppe3yJdbTaThl OCBOCHHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEIHLHON M TMPAKTHYCCKOW EATCIHLHOCTH
00yJaroluxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIbITa IMO3HABATEILHOW U TMPAKTUYECKON JIeSITEIbHOCTH
oOyyaromuxcsi B MPOIEcce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATU3E PA3IUIHBIX BUIOB YUCOHON ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TCOPUU M TPAKTUUCCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 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:

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

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

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO 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:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIHCKON
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 pa3InvyHoro 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, Oyaymiedl mpodeccuu W pealn3alid COOCTBEHHBIX J>KHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIICHUH TI100aIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM 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.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHble pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHbIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeuu(uKy METONOB TO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, cucTeMa, HayuHblid (DaKT, IPUHINI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHble yueOHbIC NEeWUCTBUA (MTO3HABATENbHBIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYecKue AeHCTBHSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS JJII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KiIacCU(UKAIMKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIOUEHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — MpU pElIeHWH YYeOHBIX IO3HABATENBbHBIX M NPAKTHUUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JI€Th HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS W  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaLMK, HEOOXOJMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManUeil: NpUMEHSATh MeXNpeAMeTHbIe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;



HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XOJ€ TUAIOra U/ UiH
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3EHTAlUeil pe3yJbTaTOB IO3HABATEIBHON JESTEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NP BBINOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOU PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO IO3HABATEILHYIO
JIEATEIIbHOCTh, OMNpenensis €€ e W 3ajaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN  TpHU
BBITIOJIHGHUHM YYEOHBIX W HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamOolee
3¢ dexTuBHBIA crnoco0 HMX pemeHuss ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX M XUMUYECKUX PEAKITUSX;

OCYILECTBIIATE CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMOaHalIU3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU HA yTiyOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHHs BKIHOYAIOT cCHEU(pUYECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIIPETAIIMU W MPEOOPA30BAHUIO 3HAHUM, BUJBI JIEATCIHHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3JMUYHBIX YUEOHBIX
CUTYalUsIX, & TAKKE B PEAIIbHBIX )KU3HEHHBIX CUTYallUSAX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XWUMHUHU TIPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
V3YyUYEHUS.



11 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas U HeopraHuyeckas
XUMUS» OTPAKAKOT:

C()OPMUPOBAHHOCTh NPEJICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBJICHUU NPUPOABI, O MECT€ U 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B O0ECHEYEHUH YCTOMYUBOTO
pa3BUTHA, B PEIICHUU MPOOJIEM HKOJIOTUYECKOM, PHEPreTUYECKOM U MUIIEBOU
0€30M1acHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPrUH, B OOECIEUEHUU PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GbopMUPOBaHUN MHPOBO33PEHUS U OOIIEH KyJIbTypbl YeENOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 30POBBIO U MPHUPOJHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIKOYAcCT:
OCHOBOIIOJIAralONIUe IMOHATHS — XHMHUYECKHH JJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METAIMYecKas, BOJOPOJIHAs),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIIOBOK 3 deKT
XHMHUYECKON peaKkiuu, CKOPOCTh XUMHUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AJICKTPOJMTHYCCKON THUCCOIUAINH, TEPUOINUCCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MpEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHUHN SI3bIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallieé B OCHOBE ITOHHWMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBJICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEeKaHUs, 0 XMMHUYECKOM PABHOBECHH, PACTBOpAaX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCIIOJIB30BaHUN BOXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHMYECKUX BEIIECTB M UX NPEBPALLICHUA;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DPEeKTy peakuuu, U3MEHEHHUIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHMS PACKPbIBATh CMBICI IEPUOINYECKOTO 3akoHa J1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MNEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX AJIIEMEHTOB U HX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPTraHWYECKUMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPBIBATh CYUIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUICKCOB IIMHKA U aTIOMHUHWS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUSI XUMHUYECKOTO PABHOBECHS TTOJT BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHHs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUS BBIABJISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSIMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAs KOHLICHTPALWSD»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YC€HHUs BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); JOJIM BbIXOJA MPOJIYKTa pEeaklHnH; OOBEMHBIX OTHOLIEHUUN
ra3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAMKATOPOB, HW3YYECHHE BIMSIHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GoOpMyJIUpOBaTh I1€Jb HCCIEAOBAHUS, TNPEACTaBIATh B



paznu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMHA TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JEUCTBUSI HA YKMUBBIE OPTAaHU3MbI ONPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (HayYHas U yueOHO-HAydHaS
JUTEpaTypa, CpeicTBa MaccoBor uHpopManuu, MHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadbaTsiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.






11 KJIACC

KosanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undpossbie)
Ne ni/m Kontpoabusie IIpakTuueckue
MPorpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI pecypen:
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aroma. [lepuoguueckuii
11 3akoH u [lepuoauueckas cucrema 9
' XUMHUECKHX daemeHToB 1. U.
Menneneena
19 CrtpoeHue BeliecTBa. 11 1
' MHoroo6pasue BeiecTB
1.3 XUMUYECKUE peaKinu 19 1 3
Hroro no pazaeny 39
Paznen 2. Heoprannueckasi Xumust
2.1 HewmeTtamibt 31
2.2 Mertansl 23 1 2
Hroro no pazaeny 54
Pa3znea 3. Xumud u :Ku3Hb
31 Metobl NO3HAHUS B XUMUHU. 6
' XUMUS U KU3Hb




Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

99












11 KJIACC

KosnuyecTBo yacon JJIeKTPOHHBbIE
Ne aTa ndpoBbie
n/n Tema ypoka Bcero Kontpoabsie | Ipaxririeckite fll3yqennﬂ :)lﬁl()l)al;OBaTeJIbele
padoThI padéoTbI pecypehI

Atom. CocTaB aTOMHBIX saep. school-collection.edu.ru
1 XUMUYECKUH IJIEMEHT. 1

N30oTombI

CrpoeHne 2eKTpOHHBIX school-collection.edu.ru
5 000JI09€K aTOMOB, KBAHTOBEIC 1 1

yucia. Jluarnoctuueckas

KOHTpOJIbHas paboTa

Knaccudukanus xuMudeckux school-collection.edu.ru
3 3JIeMeHTOB (S-, p-, d-, f- 1

AIIEMEHTBI) AHAIU3

KOHTPOBJIbHOW PabOTHI
4 Pacrnipenenenne 31eKTpoHOB 1 school-collection.edu.ru

110 ATOMHBIM OpOUTANISIM

DeKTpOHHbIE KOH(UTYpaLUH school-collection.edu.ru
5 aTOMOB DJICMEHTOB B 1

OCHOBHOM U BO30YKJIEHHOM

COCTOSIHUU
6 DJIEKTPOHHbIE KOH(l)I/IpraI_II/II/I 1 school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOHOB.
DNEeKTPOOTPUIIATETEHOCTD

[Tepuoauueckuii 3aK0H U
[Tepronnueckas cuctema

XAMHAYECKHUX 31emeHToB 1. U.

Menaeneena, CBSI3b C
COBPEMEHHOU TEOpUEn
CTPOCHHS aTOMOB

school-collection.edu.ru

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX
AJIIEMEHTOB U 00pa3yeMbIX
MMM MPOCTHIX U CIIOKHBIX
BEIIECTB MO TpyInaM 1
nepuoiamMm

school-collection.edu.ru

Cucremaruzanus u
000011IeHNE 3HAHUH 10 TEME

school-collection.edu.ru

10

Buasl xuMnueckon CBSI3H.
Mexanu3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U.
BonoponHast cBA3b.
MexmonekynspHbIe
B3aUMOJCHCTBUS

school-collection.edu.ru

11

BaneHTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AIIEKTPOHHOMN CTPYKTYPHI

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MOJICKYJ C UX
TCOMCTPHUUCCKUM CTPOCHUCM

12

HpGIICTaBHCHHH 0
KOMIIJICKCHBIX COCOIMHCHUAX:
COCTaB 1 HOMCHKJIATypa

school-collection.edu.ru

13

BCHICCTBa MOJICKYJIAPHOTO U
HCMOJICKYJLIPHOTO CTPOCHUA.
Turnsl KPpUCTATIIINYCCKHUX
PCHIICTOK U CBOMCTBA BCIICCTB

school-collection.edu.ru

14

[IonsiTue O AUCIICPCHBIX
CHCTCMaAx. Hpe,Z[CTaBJIGHI/IC 0
KOJUIONAHBIX PaCTBOpax

school-collection.edu.ru

15

HcTruHHBIE paCTBOPBL:
HACBIILICHHBIE U
HEHACBHIILICHHBIE,
pPacTBOPUMOCTb.
Kpucramtoruaparst

school-collection.edu.ru

16

CriocoObI BeIpayKeHUs
KOHIIEHTpAI[MU PacTBOPOB

school-collection.edu.ru

17

Pemenne 3amau ¢
HCIIOJIb30BAHUEM TTOHATUHI
"MaccoBas 1015
pPacTBOPEHHOIO BellecTBa",
"MOJIIpHast KOHIEHTpalus'"

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX BEIICCTB

school-collection.edu.ru

19

CucremaTuzaiys u
000011IeHNE 3HAHUH 110 TEME

school-collection.edu.ru

20

KontponbsHas pabota o
temaM "CTpoeHue aToma.
[Tepuoauueckuii 3aK0H U
[lepuoguyeckas cucrema
XUMHYECKHUX 3jieMeHToB /[[. 1.
Menpeneea", "CtpoeHue
BelecTBa. MHorooopasue
BelleCTB"

school-collection.edu.ru

21

Knaccuduxanus XuMru4ecKux
pEaKuuil B HEOPTaHUYECKON 1
OPraHNYEeCKON XMMHUH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPAHEHUS U
IIPEBPALIEHUS IHEPTUU TIPU
XAMHUYECKUX PEAKIUAX

school-collection.edu.ru

22

TernnoBbie 3 hHeKThI
XAMUYECKUX PEAKIIHM.
TepMoxumMuyecKkre ypaBHEHUS

school-collection.edu.ru

23

Brruncnenust no ypaBHEHHUSIM
XAMHYECKUX PEAKLINHN U

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

TEPMOXUMUYECKUM
YPaBHEHUSIM

24

CKOpOCTh XUMHUYECKOU
peakuuu, e€ 3aBUCUMOCTD OT
pa3IMYHbIX (PaKTOPOB.
Karanu3s n katanu3atopsl

school-collection.edu.

ru

25

['oMOreHHbIe U TETEPOTCHHBIC
peaKIu

school-collection.edu.

ru

26

[Ipaktrnueckas padora Ne 1 o
Teme "BnusiHue pa3indHbIX
(bakTOpOB Ha CKOPOCTH
XUMHYECKOU peakiuu'

school-collection.edu.

ru

27

OOpartumMble U HEOOpaTUMbIE
peakuru. XuMU4YECKOe
paBHOBECHE

school-collection.edu.

ru

28

[Ipaktrueckast pabora Ne 2 o
TeMe "BnusHue pa3indHbIX
(bakTOpOB Ha MOJIOKEHNE
XUMHUYECKOTO paBHOBeCHS"

school-collection.edu.

ru

29

DJEKTPOIUTUYECKAS
nucconuanusg. CuibHbBIE U
ci1a0ObIe DIIEKTPOTHUTHI.
Crernenp aUCCOLMALINT

school-collection.edu.

ru

30

HNoHHOE mpou3BeeHUE BOIBI.

school-collection.edu.

ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Cpelnla BOJHBIX pacTBOPOB.
Bonoponnsiii nokazarens (pH)
pacTBopa

31

I'moponus comeii. Peakiuu,
MIPOTEKAIOIINE B paCTBOpax
AIEKTPOJIUTOB

school-collection.edu.

ru

32

[Ipaktruueckas pabora Ne 3 o
Teme " XHUMUYECKue peakiiuu B
pacTBOpax ANEKTPOJIUTOB"

school-collection.edu.

ru

33

OKuCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIINH.
Baxxueiiime oKUCIUTEIN U
BOCCTAHOBHTEIH

school-collection.edu.

ru

34

MeTo 3JIEKTPOHHOTO
(97IEKTOHHO-MOHHOT0) OanlaHca

school-collection.edu.

ru

35

DJIEKTPOIU3 pACTBOPOB U
pacriaBoB BEUIECTB

school-collection.edu.

ru

36

Pemenue 3ama4 pa3nuuHbIX
THUIIOB

school-collection.edu.

ru

37

Pemenue 3amau pa3nuuHbIx
THUIIOB

school-collection.edu.

ru

38

CucremaTuzaius u
00001IeHNE 3HAHUH T10 TEME
"XumMuueckue peakiuu"

school-collection.edu.

ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

39

KonTtponbsHas paboTa o teme
"Xumuyeckue peakiuu"

school-collection.edu.ru

40

ITonoxeHre HEMETAJIJIOB B
[Tepuoauueckon cucreme
XAMHAYECKHUX 31emeHToB 1. U.
MenneneeBa 1 0COOEHHOCTH
CTPOEHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA
HEMETaJIJIOB

school-collection.edu.ru

41

AJoTponusi HEeMETauioB (Ha
IpuUMepe KUCIOpoa, Cephl,
dbocdopa u yraepoaa)

school-collection.edu.ru

42

Bonopox: nonydenue,
(bu3nUecKue 1 XUMHYECKHE
cBoiicTBa. ['mapuabl

school-collection.edu.ru

43

["anoreHsl: HaX0XJICHUE B
pUPOAE, CIIOCOObI
NOJIy4eHUs], PU3UYECKHE U
XMMHUYECKHE CBOMCTBA

school-collection.edu.ru

44

["amoreHoBOOPOIBI.
Baxuenmme
KUCJIOPOJICOJIEPIKAILNE
COCJIMHEHUS TaJIOTCHOB

school-collection.edu.ru

45

JlabopaTopHbie U

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IPOMBIIIIIEHHBIE CIIOCOOBI
ITOJTyYEHHSI TAJIOT€HOB.
[IprMeHeHne TaloreHoB U UX
COCIMHEHUN

46

[Ipaktuueckas pabora Ne 4.
Pemenue
AKCIEPUMEHTANIbHBIX 3a]1a4 110
teme "["anorensr”

school-collection.edu.ru

47

Kucnopon: naboparopHsie u
POMBIIUIEHHBIE CITOCOOBI
NOJIyYeHUS], PU3NYECKHE U
XUMHUYECKue cBorcTBa. O30H.
[TpumeneHue Kuciaopoaa u
030Ha

school-collection.edu.ru

48

OKcuIbl ¥ TEPOKCU/IBI

school-collection.edu.ru

49

Pemenue 3amau pa3nuuHbIx
THUIIOB

school-collection.edu.ru

50

Cepa: HaXOXJIECHUE B
MIPUPOJIE, CIIOCOOBI
MOJTYYCHUS, PU3UUECKHE U
XAMHUYECKUE CBOMCTBA

school-collection.edu.ru

o1

CepoBomopo/, Cyabhuabl

school-collection.edu.ru

52

Kucnopoaconepsxamue
COCIMHEHUS CEPHI.

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Oco0eHHOCTH CBOMCTB CEpHOM
KHUCJIOTBI

53

[Ipaktruueckas pabora Ne 5.
Pemenue
AKCIEPUMEHTAJIBHBIX 3a]1a4 110
teme "Cepa u e€ coenrHeHUs"

school-collection.edu.ru

54

A30T: HaXOXJICHHUE B
MIPUPOJIE, CIIOCOOBI
MOTy4YeHUsl, PU3HIECKUE U
XAMHUYECKUE CBOMCTBA.
AMMUaK, HUTPUIBI

school-collection.edu.ru

55

Kucnopoaconepxariue
COCIMHEHMS a30Ta.
Oco0OeHHOCTH CBOUCTB
a30THOM KUCJIOTHI

school-collection.edu.ru

56

[IpumeHenue a3oTa u ero
coeqnuHEeHNN. A30THEIE
yaoOpeHust

school-collection.edu.ru

57

docdop: HAXOKIEHUE B
MIPUPOJIE, CIIOCOOBI
TIOJTYYCHUS, PU3HUECKHEC H
XUMHYECKUE CBOMCTRBA.
dochuast u pochun

school-collection.edu.ru

58

Oxcuasl pocdopa,

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

dbochopcoaepxkariue
kucioTel. Comu pocdopHoit
KHCIIOTHI

59

[Ipumenenue docdopa u ero
coequHeHn. @ochopHbie
yao0OpeHust

school-collection.edu.ru

60

[Ipaktruueckas pabora Ne 6.
Pemenne
AKCIEPUMEHTAIIbHBIX 3a]1a4 110
TeMe "A30T U Ppocdop U ux
coequHeHnq"

school-collection.edu.ru

61

VYriepoa: HaX0XJIEHHE B
NPUPOAE, ATIOTPOITHBIE
MOAU(PUKALNH; PUUYECKHE U
XMMHUYECKHUE CBOMCTBA,
NpUMEHEHUE

school-collection.edu.ru

62

Oxcup yraepona(ll), okcun
yraepoaa(lV), yronbnas
KHUCJIOTA U €€ COJIN

school-collection.edu.ru

63

Pemenue 3amau pa3nuuHbIxX
TUIIOB

school-collection.edu.ru

64

Kpemnuii: HaxoxaeHue B
MIPUPOJIE, CIIOCOOBI
MOJTY4CHUS, PUBUUECKHE U

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XUMHYECKHE CBOMCTBA

65

Oxcun kpemuus(1V),
KpEeMHHUEBast KUCIIOTA,
CHJIMKATBI

school-collection.edu.

ru

66

[IpuMeHeHne KpEMHUS U €ro
coennHeHu. CTekno, ero
IIOJIy4ECHHE, BUIBI CTEKIIA

school-collection.edu.

ru

67

Pemenune 3ama4d pa3nuaHbIX
THUIIOB

school-collection.edu.

ru

68

Cucrematuszanusa u
0000111eHrEe 3HAaHUHT 10 TEME
"HemeTtamier"

school-collection.edu.

ru

69

KontponsHas paboTa nmo reme
"HemeTaminr"

school-collection.edu.

ru

70

AHaJIN3 pe3ynbTaTOB
KOHTPOJILHOM paboTHI,
KOPPEKIHS OIHO0K

school-collection.edu.

ru

71

[TonoxeHne MeTaJuIoB B
[Iepuonnueckoii cucreme
XUMHUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
AIEKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB

school-collection.edu.

ru

72

OO6mue ¢pusnyeckre CBONCTBa

school-collection.edu.

ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MCTAJIIIOB. HpI/IMCHCHHC
MCTAJIIIOB B 6BITy U TCXHUKC

73

CmiaBel metamioB. Koppo3zus
METaJIOB

school-collection.edu.ru

74

Pemenue 3amad pa3mmyHbIX
TUIIOB

school-collection.edu.ru

75

DJIEKTPOXUMHUYECKUAN PSJT
HaIpsHKEHUM METAJUIOB.
OO01ume crocoObl MOTyYEeHHUS
METaJUIOB

school-collection.edu.ru

76

OO01ast xapakTepuCcTHKa
MeTamioB | A-rpynmsl
[Teproan4eckoil CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.
Harpuit u kanuii: nosiyueHue,
(bU3NYECKUE U XUMUICCKHE
CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX
COeIMHEHNH

school-collection.edu.ru

77

OO61mast xapakTepucTHKa
metamioB | |A-rpymnmbl
ITeprnoauuecko CUCTEMBI
XUMHUYECKUX DJIEMEHTOB.
Maruui 1 Kaabliuu:
noJiy4eHue, Pu3ndecKue u

school-collection.edu.ru
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XUMHYECKHUE CBOICTBA,
MIPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCTUHEHUN

78

XKécTkocTh BOJIBI U CITOCOOBI
€€ yCTpaHeHUS

school-collection.edu.ru

79

ATIOMHHMI: TIOTy4YeHUE,
bu3nUecKue 1 XUMUUYECKHE
CBOMCTBA, IPUMEHEHHUE

school-collection.edu.ru

80

AmMdoTepHbie cBoOMCTBa
OKCHUJa U TUAPOKCHUIA
AIIFOMUHUS,
T'MIPOKCOKOMITIIEKCHI
ATIOMUHUSA, UX IPUMEHEHHE

school-collection.edu.ru

81

Pemenue 3amau pa3nuuHbIx
THUIIOB

school-collection.edu.ru

82

[Tpaktrueckast pabora Ne 7.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 T10
TeMe "MeTaisl TIIaBHBIX
noarpynm"

school-collection.edu.ru

83

OO6m1as xapaKTepucTUKa
METAaJIJIOB TTOOOYHBIX
noarpymi (b-rpym)
[Teprnoauuecko CHCTEMBI

school-collection.edu.ru
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XUMHWYCCKUX 3JICMCHTOB

84

Pu3NYECKUe U XUMUYCCKHUE
CBOMCTBA XpomMa 1 €ro
COC,Z[HHGHI/Iﬁ, X IMIPUMCHCHHC

school-collection.edu.ru

85

Baxueiimme coeiuHESHUS
Maprasia. [ lepmanranar
KaJIus, ero OKHUCIUTEIbHBIC
CBOMCTBA

school-collection.edu.ru

86

DU3NYECKNE U XUMUYECKNE
CBOWCTBA JKEJIE3a U €T0
coequuenuu. [lonyduenue u
IIPUMEHEHHE CILJIABOB XKeje3a

school-collection.edu.ru

87

dusnyeckre 1 XUMUUECKHUE
CBOMCTBA MeIH U €€
COCJIMHECHUH, X TPUMEHECHUE

school-collection.edu.ru

88

duznyeckue U XUMUIECKUE
CBOICTBA IIMHKA U €T0
COEIMHEHUM, UX MPUMEHEHHUE.
['MIpOKCOKOMILIEKCHI IIUHKA

school-collection.edu.ru

89

[Tpaktrueckas pabora Ne 8.
Pemenue
AKCTICPUMEHTAJIBHBIX 3aJ1a4 110
teme "MeTaiuibl TOOOYHBIX
noarpymm"

school-collection.edu.ru
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90

Pemenue 3a1a4 pa3JINYHbIX
THUIIOB

school-collection.edu.ru

91

O060011eHNE U
CHUCTEeMAaTH3aIUs U3YUYEHHOTO
Marepuasa 1o TeMe
"MeTtamabsr"

school-collection.edu.ru

92

KonTtponbsHas paboTa o teme
"Mertaminr"

school-collection.edu.ru

93

AHaM3 pe3ynbTaToOB
KOHTPOJIbHOM paboThl,
KOppEKIIUs OINO0K

school-collection.edu.ru

94

Ponp xumunu B oOecricueHNN
YCTOMYMBOTO Pa3BUTHUSA
yenoBedecTBa. [lonsaTue o
HAy4YHBIX METOIaX
HCCJICJOBAHUS BEILICCTB

school-collection.edu.ru

95

Hayunbie npuHUIUIIBI
OpraHu3ald XUMHYECKOTO
IIPOU3BOJICTBA.
[TpoMbITIIEHHBIE CTTOCOOBI
MOJIYYECHUS BAXKHEUIIINX
BEILIECTB

school-collection.edu.ru

96

XUMHUYECKOE 3arpsI3HEHNE
OKpYKarOLIEN Cpelibl U €r0

school-collection.edu.ru
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IHOCJICACTBHUA

Xumus u 3A0pPOBLC UCIIOBCKA.

school-collection.edu.ru

97 1

JlekapcTBEHHBIE CpE/ICTBA

Xumus u. Poss XuMun B school-collection.edu.ru
98 00eCIIeUeHUH THIIEBOI 1

0e301acHOCTH

KocmeTnueckne u school-collection.edu.ru
99 napprOMepHBIE CPE/ICTBA. 1

briToBas xumus

OBILIEE KOJIMYECTBO YACOB 99

[10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

Xumwst, 10 xknace/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
nof penakiuyeit Jlyauna B.B., O61miecTBo ¢ orpaHM4eHHOM OTBETCTBEHHOCTHIO

«JIPODAY»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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i B ooxymenme npownyposaro,
NPOHYMEPOBAHO U CKPENNeHO NeYamuio
129t Pz rred fovicecy  nucm
Hupexmop I'BOY «CIII cena
Poszosxa Illaxmépckozo M. O.»

% H.C.IlaueBnu




