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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oeneparuu Ha niepuon 10 2025 roga» (Pacmopsikenue 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@uiIbHOrO O0Oy4YeHHUs, MPU3BAHO OOecHeunTh O0O0IIEe00pa30BATENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TpeOOBAaHUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOLIUXCSl CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMHUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIeH U 3a/lay U3ydeHUsl MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHMs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEessThCsl B COOTBETCTBMM C HAmpaBJI€HUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJIEHHOTO W3YYEHMsI HANpaBJIEH HAa peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBsA3M wH3ydeHHE TMpeaMeTa «XHUMHsD OPUECHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIusaX MpodecCHOHAbHOTO 00pa3oBanusi. Hapsmay ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuusx 0a30BOro M yriayOoJEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM [OJy4YaeT ONpEeAeiIEHHOE TEOPETHUECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuKu. WM3ydenue mnepuogmyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTrcs ocoboe BHUMaHHUE BOMPocaM 00 3JEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM CIllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCcbl M DHEPIHM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3A, IMPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIIy)KaT OCHOBOM I M3y4ECHUSA
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU HU3y4eHHEe MpenMera «XUMHs» Ha yriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCIleyeHnn PalUOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IMPOTEKaHUs XMUMHUYECKUX PpEeaKLuu, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX MW W TPOOJEM COBPEMEHHOW XUMHH, I OOBICHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JIE€ATEIHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

e yIyOJIeHWE TPEACTaBICHHH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIMUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XuMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

e BOCIMHTAaHHE YOCKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHHS K TIPOLIECCY TBOpPYECTBA B OO0JACTH TEOPETUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  yCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHME yMEHMI W HABBIKOB Pa3yMHOTO MPUPOAOIOIH30BAHNUSA,
pa3BHUTHE YKOJIOTHUYECKOHN KyIbTYphI, MPUOOPETEHNE OTMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEeNIO).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamnuss XuMHIecKiuX 3JIeMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MUTYypalluu HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NMEPUOIUUECKOrO 3aKOHA U [lepHonueckor CUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpHUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHelie cBsa3u. BopopongHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOoeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsiTHE 0 KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceieHnusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIbLHBIC
HAa3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakiuid B HEOPraHWYECKOW U OpraHu4eCcKOM
XUMHH. 3aKOH COXPAHEHHUS! MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpPAICHUS



OPHEPTUH TIPU XUMHUUYECKUX peaknusix. TernoBbie 3 (HEeKThl XUMUYECKUX PEaAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XuMHuueckoe paBHoBecue. KoHncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyueckas auccoruanus. CuibHblE W cla0ble  DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

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

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIU
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpelbl pPacTBOPOB C TMOMOIIBI HWHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUHbBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[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. Ilomydenue, ¢pusnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WMAPUIBL
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHUS, (PU3UUECKHE W
xumMuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun



ceppl(VI). CepHucras u cepHas KUCJIOTHI U uX coiu. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

Azor. Haxoxxaenume B mpupoge, CnocoObl NOMy4deHHUs, (QU3MUecKue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CrHocoObl MOMydeHUs, (U3HUCCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJUIOTPOINHbIE  MOIU(PUKALIMY.
duznyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yrinepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue kpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJIOB: TUAPOMETAILTYpPrus, NUPOMETAILTYPIHUs,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHUE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB W HX COEIUHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMUHMI: TTOTy4YeHue, pUu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[leproanyeckol CUCTEMbl XUMHUUECKHX JIIEMEHTOB.



du3nyecKkrue 1 XUMUYECKHE CBOMCTBA XpoMa U e€ro coeanHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHU.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCubl,
ruapokcuasl U conu kene3a(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kene3a
U €r0 CILIABOB.

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

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3YyYEeHHE KOJUIeKIMH «MeTramuibl W CIUIaBb», B3aUMOJECHCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
nieIo4ued, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0POJIa
U KaTUOHBI METAJIJIOB, B3aMMOJIEUCTBUE THUIPOKCHUIOB ATFOMUHMUS W LHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIrO pa3BUTHA yenoBedecTBa. [lonstue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllIeHHbIE
CrocoObI TTOTYYEHMsI BaXXHEUIIIUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXAIolled Cpelbl U €ro IMOCIeICTBUS.
Ponb xuMuu B 00eCieUeHIH SHEPTETUUECKON 0€30MacCHOCTH.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTHUN MEIUIIMHBI.

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

Kocmetrnueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30MacHOr0 HCMOJb30BaHUS TpPEnapaToB OBITOBOM XMMUU B MOBCEIHEBHOMN
KU3HU.



XuMusi B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENIbHbIE MaTepHaybl (LEMEHT,
OCeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KepaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOTO W3 YYacCTBYIOUIUMX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
pEaKlIHUH, €CIM OJHO M3 BEIIECTB JaHO B BHUJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalus, nepuoguIHOCTh, HAOIIOICHHE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIMBRO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETUYECKUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, AJIECKTPOHHA
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEAECICHHUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUSI 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 SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpecCa M MO3HABAaTEIbHbIX MOTHMBOB B IOJIYYEHUU U THOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMaJIbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KYyJIbTYpbl, B PEIICHUH [JIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE 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 CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
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 CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4e€OHBIX UM UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI AESATEIHHOCTH
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYaLIHsIX, @ TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYALMX, CBSI3aHHBIX C XUMHUEMN.

11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMHSD» OTPaXKaroT:

Cc(OPMUPOBAHHOCTH MPEJCTABICHUNA: O MaTepUaJIbHOM €JMHCTBE MHpa,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHUM NPHUPOABI, O MECTE€ U 3HAYECHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 0OECIEeYEHUU YCTOWYUBOTO
pa3BUTHA, B PELICHUU MPOOJIEM HKOJIOTMYECKOM, DHEPreTUYECKOM U MUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMILMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUEHUU PAIMOHATIBHOTO MPUPOIOIOIb30BAHUS, B



dbopMUpOBaHHHM MHPOBO33pEHUS U OOLIEH KyIbTyphl 4YEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOTHON

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SIpOo aToMma,

U30TOIBI, JICKTPOHHAST 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXKIAEHHOE COCTOSIHUSI aToMa, TMOpuIu3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJlEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBsI3b (KOBAJIGHTHAs, MOHHAs, MeETaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi pem€Tka, XUMHUYECKas peakiusi, pacTBOpP, DIECKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIIMS, CTENEeHb JAUCCOIUAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUYECKOW TUCCOIUAIUU, TEPUOIUIECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JEXKallMeé B OCHOBE IOHHMAaHUSA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJIICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKHMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JNEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHLUNAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIISITH BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEJUHEHUSIX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
MOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;



c(OpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

Cc()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckoir  cucremsl  J.M.  MeHngeneeBa,  UCNOJNb3ysd  TMOHSTHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHuM 1o mnepuojgam u rpynmnam  I[lepumoamueckount cucremsr J[. .
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXIY HEOPraHMYECKMMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUuid; peakuuid MOHHOTrO OOMEHa MyTEM COCTaBJICHHUS UX TOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIHUI C y4ETOM HMX JHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XWMUYECKHE PEaKIIHH,
JeXalye B OCHOBE INPOMBINUIEHHOTO IOJYYEHUsS CEPHOM KHCIIOTBHI, aMMHaKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO00PA3HOCTD



MPUMEHEHNS HEOPTaHMYECKUX BEIIECTB B MPOMBIILIIEHHOCTH M B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHHS TIPH SKCIIEPUMEHTAILHOM HCCIICIOBAaHUH BEIIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00Jiee 0CO3HAHHOTO MTOHMMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pACUETHl: C HCIOJIb30BAaHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelNsi PacTBOPOB KHUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUHU, €CIIM OJIHO M3 MCXOJHBIX BEIECTB JaHO B BHJIE PAcTBOpa C
OnpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTaHUUECKUX BEIIECTB, ONPEICIICHNUE
Cpelbl PacTBOPOB BEILECTB C TOMOIINBbI) HWHIWKATOPOB, H3yUYCHHUE BIIUSHUSI
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0/IEHEM TpaBUil 0€30MacHOT0 OOpaIIeHHs C BEIECTBAMU U JTAOOPATOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuuHoOi ¢dopme pe3yiabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocysoM M j1abopaTopHBIM O0OpyJOBaHUEM, OOpaIIeHHs C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, HYKOJIOTUYECKH 11e71ecCO00pa3HOTO TMOBEACHUS B OBITY U TPYIAOBOM
JESATETLHOCTH B IEJSIX COXPAHEHUsS CBOETO 370POBbS, OKPYXKAIOIMICH TMPUPOTHON
Cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHW3MBI ONPEACIIEHHBIX HEOPTaHUYECKHUX
BEIECTB, MOHUMas cMbIci nokazatesns [IJIK;



c(hOPMUPOBAHHOCTh YMEHU: OCYIIECTBIISITh IICJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUN B PA3IMYHBIX UCTOYHHUKAX (HAy4YHAs U y9eOHO-HAyJHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. Heoprannuyeckasi xumusi
Hemerannsl. Bxoanoi konrTpoJas. Ilp. p.
Nel Pemienuie 3KCepuMEHTANIbHbBIX 3a7au
o Teme «[ amoreHsi».
Ip. p- No2 «Pemenne
SKCIIEPUMEHTANBHBIX 33/a4 1[0 TeMe
«XanbKOTeHBI ».
3auér Nel «OOmme u OTIUYUTEIBHBIC
XUMHYECKHE CBOMCTBA TajlOTEHOB U
XaJIbKOTCHOB. bubnuoreka IIOK
Ip.p. Ne3 IIpakTuyeckasi pa6ora Ne3 https://m.edso0.ru
11 «Ilonyyenne aMMuaka W U3Y4E€HUE €ro 36 1,25 4 Bubnmoreka POIII

CBOMCTBY.
IIpakTyeckas padora Ned
Pemenne sKcCnepuMEHTANBHBIX 3a1ad 10
TeMe «DJIEMEHTBI TOATPYIIIBI a30Ta.
K.p. Nel «Hemeramibi».

JleMoHCTpanum:

- O0pa3ipl HeMeTaIoB;

- Topenme ceps, ¢ocdopa, xkenesa,
Marauvs B KHCJIOPOJEC.

JlabopaTopHBbIe ONBITHI:

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/

- KauecTBeHHbIe peakuuu Ha
HCOPTaHUYCCKUC HMOHBI )41 KaTHuOH
BOJIOPO/IA;

- IOJIy4€HHE U COOMpaHue Ta30B.

1.2

Meramisl. IIp.p. Ne5 «Metanibl Ti1aBHBIX
MOATPYTII.
Mp.p. Ne6 «Metautbl  MOOOYHBIX
HOATPYIII».

3auéT No2
«Pazno)keHre HUTPATOB U HUTPUTOBY.

K.p. Ne2 «Mertamibi».

JdeMoHcTpanum:

- Kommreknus "MeTtaiisl U CILIaBhl";

- BsamMmopgeiicTBHMEe = IIEJIOYHBIX U
MIEJIOYHO3EMENIbHBIX METAJJIOB C BOJIOM.
JlaGopaTopHble ONBITHI:

- BiaumoneiictBue IIETOYHBIX Hu
IEII0YHO3EMENIbHBIX METAJIOB C BOJIOM;

- B3anmoneiictBue THJIPOKCHJIOB
JTIOMUHMS U [IMHKA C paCTBOPaMU KUCJIOT
7 TIENI0YEH;

- KauecTBeHHHBIE peakIMM Ha KaTHOHBI

MCTAIJIJIIOB.

Hroro no pazneny

23

58

Bubianoreka
https://m.edsoo.ru

Bbubianoreka
https://resh.edu.ru

[MOK

POIII

Pa3nen 2. TeopeTuueckue OCHOBBI XUMHH

2.1

Crpoenue aroma. Ileproguueckuii 3akoH
u llepuonnueckas cucremMa XUMHYECKUX
3JIEMEHTOB . n. Menpeneena.
JdemMoHCTpaumu: - Buasr  Tabmun

bubmmoreka
https://m.edsoo.ru

Bubianoreka
https://resh.edu.ru

[HOK

POIII



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

2.2

2.3

"Ilepuoanueckasi cucTeMa XUMHUYECKUX
anemenTtoB /.M. Menneneena".

Crpoenne  BemiecTBa.  MHorooOpasue
BEIIECTB.

K.p. Ne3 "CtpoeHue aToMma.
ITepuognueckuii 3axkoH u Ilepuonnueckas
cuctemMa XuMUuUeckux snemeHTtoB [[. U.

Menneneesa", "CrpoeHue  BeliecTBa.
MHuoroo6pa3ue BemiecTn'.
JdemoHcTpaumuu:

- Moaenu KpUCTAINIMYECKUX PEIETOK

XVUMHUYECKUE PEaKIIUu.

[p.p. Ne/ «BnusHue  pa3nUYHBIX
(GakTOpoB Ha CKOPOCTb XHUMHUYECKOU
peakuum».  I[p.p. Ne8  «Bimsuue
pasnUYHBIX (PAKTOPOB HA TOJIOKEHHUE
XUMHYECKOT'O PAaBHOBECHSI.

Mp.p. N9 «Xumuueckne peakuu B
pacTBOpax 3JIEKTPOIUTOBY.

K. pNed 1o Tteme "Xumnueckue
peakuuu".

Hrorosasi KOHTpOJIbHAsSI padoTa.

JdemoHcTpaumnu:

- Paznoxkenue mnepokcuza BOJOpOJa B
MPUCYTCTBUH KaTaJIN3aTopa;
JlabopaTopHbIe ONBITHI:

- [IpoBenienue peakuuii HOHHOrO OOMEHa;
-Onpenenenue  cpeabl  PacTBOPOB  C

MMOMOIIBIO YHUBECPCAJIIbHOT'O HHAUKATOPA.

11

19

bubnmoreka LHOK
https://m.edsoo.ru
Bbubnuoreka POIII

https://resh.edu.ru

bubanoreka [HOK
https://m.edsoo.ru
bubmmoreka POIII

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro mo pazueny 36

Pa3zpen 3. Xumus 1 ;Ku3HbL
bubnuoreka [HOK

31 MeTtoapl MO3HAHUI B XUMHU. XHUMHUI U 6 https://m.edsoo.ru

' KU3Hb Bubnunoreka POIII
https://resh.edu.ru

Utoro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102



https://m.edsoo.ru/
https://resh.edu.ru/

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakiueii Jlyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTBIO «JIPODA»; AkinmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 11 knacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
non peaakuueit Jlynuna B.B., O611ecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO

«JIPODA»; AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemiennes

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Xumus. [Inanupyemsie pe3dynbrarsl. Cucrema 3aganuil. 8—9 kiaccel: mocooue
TSl yauTtesien obiieoopa3oBar. yupexxaenuii / A. A. Kasepuna, P. I'. UBanoga, /1.
1O. lo6potun; moa. pexa. I'. C. Kosanesoii, O. b. Jlorunosoii. — M.:
[Tpoceemenwne. — 2013. — 128 c.

2. Xumus. Tematuaeckuit KoHTpoib. 89 kmaccel / A. A. KaBepuna, I'. H.
MonuanoBa, M. I'. Caactuna. — M.: HauimonanbsHoe o6pazoBanue, 2022. — 160 c.
(®I'OC. TemMaTnueckuii KOHTPOJIb).

3. Ho6potun . FO. KonTponupyromas GyHKIHUS MKOJIBHOIO XUMUYECKOTO
sKcriepuMenTa // Xumus B mkoie. — 2017. — Ne 3.

4. Epoirun . I1., Humkun E. A. Meronuka pemieHus 3a1ad o XuMuu: y4eo.



nocoOue 71l CTYACHTOB TeJl. MH-TOB 10 61oJ. U XuM. criell. — M.: IIpocBenienue,

1989. - 176 c.

5. 3notHuKOB J. I'. XUMHYECKUM IKCIIEPUMEHT KaK CeIUDUISCKUA METOT
oOyuenus // IlepBoe centsiopsi. — 2007. — Ne 24,

6. MomuanoBa I'. H., Cuactuna M. I'. KonnyecTBeHHBIE OTHOIIICHUS B XUMHU //
Xumus 11 KOIbHUKOB. — 2020. — Ne 4,

7. O6mmas mertoanka o0yuenus: xumuu B mikosie / P. I'. iBanoga, H. A.
['opoaunogsa, /1. FO. Jlo6potun u ap.; nox pen. P. I'. iBanoBoii. — M.: [poda,
2008. — 319 c. (Poccuiickas akagemusi oOpazoBanus — yuutenio). A.A. KaBepuHna,
P.I'. IBanoBa. I'n. HopmaTuBHas 6a3a XuMHUUECKOTO 00pa30BaHUs B CpeaHEH
IIKOJIE.

8.Xumusi. Penienue 3aannii TOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH.

Kak nonyunts makcumanbHbiii 6amt Ha EI'D: yue6. nmocodue / A. A. KaBepuHa,

I'. H. MonuanoBa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: IHTEJIEKT-

Henrp,

2015. -216 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

VYpoxk (PDII) https://resh.edu.ru

Ypoxk (Hcnoprai) https://nsportal.ru

(AKmacc) https://www.yaklass.ru



Buneoypox (MHTEPYPOK): https://interneturok.ru
[TpesenTanus (Mudoypoxk) https://infourok.ru
bu6mmoteka I{OK https://m.edsoo.ru

[Mpesenranus (3nanuno) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

VYpok : https://urok.1sept.ru

Ypok, npe3erramuu:https://multiurok.ru

Ypok(POKCDOP/T):https://foxford.ru
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