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HOACHUTEJBHASA 3AIINCKA

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 o01rero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIMIMUMCS YCIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUHM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKas, peaau3anusi KOTOpoill olecreynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniid B (OpME €IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpelneseHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 00pasoBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMANBHOIO Pa3BUTHS OOydarommxcs, Ha (popMHUpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHHUN Ha OCHOBE PACIIMPEHUS U YriIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomoJiHgeTcs  (opMHpOBaHMEM  MPEACTaBICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
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 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: 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 COAEpKaHMM IIpeaAMETa Uil KIIACCOB XWUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHEro obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3yd€HHUs MpeaMeTa Mpenojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojii B OOeCreYeHUu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTEMaX, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONMX €CTECCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOU3BOJICTBOM, HCIOJB30BAHUEM U  IepepaboTKon
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M MTOBCETHEBHOM YKH3HHU.

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

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBJICHUM MPUPOJIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

IMpocTeiinmne crexuoMeTpuYecKue pacuerbl
OcHOBHbIE TOHATHUS U 3aKOHBI B XUMHH. KoMuecTBO BellecTBa, Macca BEIECTBA,
00BEeM BelIEeCTBa, MJIOTHOCTH BemiecTBa. [loctosuuas ABoranpo. [lepeBon onHoi
BEJIMYUHBI B Ipyryro. OnpenenceHue OTHOCUTENBHON IJIOTHOCTH T'a30B.
Xumudeckue (opMyJibl U pacyeThbl 0 HUM
3aKOH NOCTOSIHCTBA COCTaBa. MacCOBBIE OTHOLIEHUS DJIEMEHTOB, U PacyeT
dbopmyn o HuMm. OnpeneneHre MacCoBOM JI0JIM XUMHUYECKOro ajieMeHTa. Pacuer
MaccChl JIEMEHTAa B M3BECTHON Macce BEIECTBA Y€pPEe3 MACCOBBIE JIOJH 3JIEMEHTA.
Pacyer MaccoBbIX J0Jiell ONpENEeNeHHbIX KOMOMHALUNA aTOMOB 3JEMEHTOB B
cliokHoM BemlectBe. [lpocreiiine U uCTUHHBIE (OpMynbl Ha HpUMEpe
OpPraHUYECKUX U HEOPraHMYECKHUX BEIIECTB. YCTaHOBJIEHUE (POPMYJIbl BEIECTBA
110 U3BECTHBIM MAacCCOBBIM JIOJISIM XMMHMUYECKHUX 3JIEMEHTOB. BrIBOX IpocTenen u
UCTUHOM (HOPMYJIIBI BEIIECTBA MO JAHHBIM MPOAYKTOB cropanus. BeiBoa dhopmysibi
OpraHMYECKOr0  COCIMHEHHsS IO  OTHOCHUTEIBHOM  IUIOTHOCTH  OJHOTO
ra3o000pa3HOro BEIIECTBA MO-IPYroMy, €CJIM U3BECTHA 00111ast opmyJia Kiiacca.
XuMuYecKkrue ypaBHeHNsl U pacuyeThbl 0 HUM
[IponopimoHaibHast 3aBUCUMOCTh MEXY KOJIMYECTBOM BEILIECTB, YYACTBYIOLIUX
B peakuuu apyr oT Apyra. IIoHATHS «U30BITOK», «HEIOCTAaTOK» BEIIECTB B
peakuuu. OnpenesneHrue KOJIMYECTBA M MAacChl BEIIECTBA, OCTABUIErocs IOCIE
peakuuu. OObEMHBIE OTHOIIEHHUS B PEAKUMSIX C YYaCTUEM Ta3000pa3HbIX
BELIECTB.
Pacuersl 10 ypaBHEHUSIM XHUMHUYECKHUX pEaKLUHi, €CId OJHO W3 BEIIECTB
coJiepkuT npumecu. [IpsMbie 1 0OpaTHBIE 3aa4H.
Teopernuecknit  BbIXOA  mpoaykra. IIpakThueckuit  BBIXOJ ~ IPOAYKTA.
OmnpeneneHne BbIXOAA MPOAYKTA OT TEOPETUYECKHM BO3MOXKHOTO ISl TBEPHBIX,
KUIKUX, Ta3000pa3HbIX BemiecTB. [Ipsimbie 1 0OpaTHbIE 3a1a4H.
Tepmoxumuyeckne pacueTsl. TepMoXuMUYeckrue ypaBHEHUA. TermoBoit ahdexT
xuMu4eckoi peakiuu. Temiora oOpa3oBaHUs XUMUYECKOTO coeAMHEHUs. PacueT
TerioBoro 3¢gdexra XxuMuueckor peaknuu. HaxokaeHue kojuyecTBa (Macchl,
o0beMa) BEHIECTB MO  TEIOBOMY 3(P(PEeKTy XUMHUYECKON  peakiuH.
DK30TEPMHUUECKUE U IHIOTEPMHUUECKUE PEAKIUU.
3ader no Teme: «Xumudeckue GOpMyIbl U paCYEThl IO HUM.
PacTBOpBI
Crioco0bl BeIpaX€HUS KOHIIEHTpAIMKM pacTBOpa. MaccoBasi A0Js1 paCTBOPEHHOTO
BemecTea. MoisipHass KoHueHTpauus. llepexom OT OIHOW KOHUEHTpAaluu K
JIPYTOM.
PactBopuMOCTh BemecTB B Bojie. HackhllleHHbIE, HEHACKIILIEHHBIE, IEPECHIIICHHbIE
pacTBOpbl. OnpeesieHne pacTBOPUMOCTH BEILIECTBA IO M3BECTHOM MacCOBOM 01
HACBIIIEHHOIO pacTBopa. PacueT KOHILIEHTpalW{ HACBILEHHBIX PacTBOPOB 11O
W3BECTHOM PAacTBOPUMOCTH NpPH JaHHOM Temneparype. CMemMBaHUE pPacTBOPOB.



Pacyer xoHIIEHTpaluii pacTBOPOB IMpH pa30aBleHUU, yIIapUBaHUH, CMEIINBAHUU.
Brinasenue coseil B 0cafoK MPHU OXJIaXAECHUN PACTBOPOB.

Kpucramnoruapatel. OCOOEHHOCTH MPUTOTOBIEHUS PAacTBOPOB C YYacCTUEM
KPUCTAJIJIOTUAPATOB.

Pemenue 3amad 1o ypaBHEHHSAM pEAKIUIl C ydyacTHEM pacTBOpPOB. 3ajaud,
CBSI3aHHBIE C BBIUMCJICHMEM MAacCOBOM JOJM BELIECTBA B 0Opa30BaBIIEMCS
pacTtBope. 3auet 1o teme: «PacTBopbI».

CMmecu BelecTs

CmMecH: KpHUCTAJUIMYECKME BemiecTBa M pacTBopbl. [locnenoBarensHoe U
napajyielbHO€ TE€YeHUEe peakuuid B cmecsx. OmpeneneHue coctaBa CMECH, BCE
KOMITIOHEHThl KOTOPOM B3aMMOJEHCTBYIOT C YKa3aHHbIMH KOMIIOHEHTaMHU.
Onpenenenue  coctaBa  CMECH,  KOMIIOHEHTbI ~ KOTOpPOMl ~ BBIOOPOYHO
B3aMMOJICUCTBYIOT C YKa3aHHbIM peareHToM. OOpa3oBaHuE€ COJIEH pa3InYHOTO
COCTaBa U UX CMECEH B PE3YJIBTATE XUMUUYECKUX PEAKLIUN.

CpoiicTBa razoo0pa3Hbix cMmeceil. PelmieHue 3amad ¢ yyacTHeM Ta3000pa3HbIX
BELIECTB, €CJIM MNPOMCXOJUT YMEHBUIEHHE WIM YBEIMYEHHE O0beMa TIa30BOM
CMECH.

CamocrosTenbHas padota 1o teme: «CMecu BEIIECTBY.

PemieHne KOMOMHUPOBAHHBIX 32124
Pemenne KOMOMHHMPOBAHHBIX 3ajjad C Y4YaCTHEM pPAcTBOPOB C 3aJaHHOU
KOHLIEHTpalMeH, €Clii OJIHO U3 PEarrupyroluX BEIIECTB HAXOJUTCS B U30BITKE.
Pemenne KOMOMHUPOBAHHBIX 3a/1ay C y4aCTUEM PACTBOPOB, €CIIU BBIXOJ IPOIYKTA
menee 100%. Pemienne kKOMOMHMPOBAHHBIX 3aJady C YYaCTUEM PacTBOPOB, €CIU

OIHO M3  pEAarupymoIlluxX  BELIECTB  COAEPKUT  mpuMecH.  Pemenue
KOMOMHHUPOBAHHBIX 33J1a4 110 YPABHEHUSIM PEAKIIMM, €CJIU OJJHO U3 Pearupyromux
BEILIECTB COJAEPKUT TMpUMECH, a BbIXox mnpoxykra meHee 100%. Pemenue
KOMOMHHMPOBAHHBIX 3a/1a4 110 YPAaBHEHUSIM peaklui, €Clu OJHO U3 pearupyrommx
BEII[ECTB HAXOJUTCS B M30BITKE, a BbIxoJ mpoaykra meHee 100%. I[Ipoepounas
pabora O6001IEHuE.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIPEAECICHNUIO; HATUYNE MOTUBALIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIHLHOCTH
OoOy4JaronIuXxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIBbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOPYECTBA B 00OJACTH TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;

MHTEpPECA W TMO3HABATENIbHBIX MOTHBOB B IMOJYYEHHH M MOCIEAYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbSA:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOpeccuil pa3IudyHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymiedt mnpodeccu W peanu3alud COOCTBEHHBIX >KMU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0J10rHYeCKOr0 BOCIUTAHUS

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS KU3HU Ha 3€MIIE;

MOHMMAaHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHUS;

aKTUBHOTO HEMPUATUS  JIEUCTBHUM, NPUHOCAIIUMX Bpel OKpYKaoIIeH
NPUPOAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PALMOHAJIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXKHOM POJM B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUM TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U HKOJOTUYECKH KOM(OPTHOM KU3HHU KaKJIOTO YICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
JIEeSITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yJibTaThl OCBOCHUS MPOTPaMMBI IO XUMHH Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe U1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyYarONIUXCs
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE



LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHeUU(PHUKY METOJOB IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);
YHHMBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4CeOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABJICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPU PEHICHUU YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMUYECKUX
peaxkuuu;



(dbopMynIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJA/J€Th HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON paldoTe;

OpuoOpeTaTh OINBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKOM HMH(pOpMaIUeil: NPUMEHSATh MEXIpeAMETHbIE (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOi TEMBI B X0/1€ JUaJIOTa W/WiH
JMCKYCCHUH, BBICKA3bIBaTh HIeH, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCUTEJIBHO BBIINOJHEHMS IIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IMO3HABATEIBHOM IEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIITOJIHECHUU



XUMHYECKOTO 3KCIEPUMEHTA, MPAKTHUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIBI
10 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂble IleﬁCTBHH:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITH CBOK TO3HABATEIIBHYIO
JESATENbHOCTh, ONpeAensas €€ LeIH W 3aJayd, KOHTPOJMPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUTM JEUCTBUI MpHU
BBITIOJTHEHWU Y4YEOHBIX U HCCIENOBATENIbCKUX 3a]ay, BbIOMpaTh HauboJsee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYIIECTBIISITh CaMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE camMoOaHajdu3a M
CaMOOIICHKH.

IHNPEJIMETHBIE PE3YJBbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMHUHU HA yTIyO0IEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIiero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCSCKUC
JUIs yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUBI JIESITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHEHWI0 3HAHWW B PA3MMYHBIX YUEOHBIX
CUTyaIUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYyAIUsAX, CBI3aHHBIX ¢ XUMuel. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIE Pe3YyJIbTaThl MPEJACTaBICHBI IO TOJaM
H3yUYCHHS.

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHUI»
OTpaXXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUSCTBA B PEHICHUM MPOOJIEM SKOJOTHYCCKOMN, SHEPTETHUYCCKON U
MUIIECBOM 0€30MacHOCTH, B Pa3BUTHUH MEIWIIMHBI, CO3JIAaHMH HOBBIX MAaTEpHUAJIOB,
HOBBIX HCTOYHUKOB SHEpIuH, B oOecrieueHun palMOHATILHOTO
MPUPOJIOTIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTYpbI
YEeJIOBEKa, a TaKXkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPELE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIaratoIrue MOHATUS — XUMHUECKHUI 3JIEMEHT, aTOM, SAPO U SJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC



COCTOSIHMSI aToMa, THOpuAM3alys AaTOMHBIX OpOuTaneld, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYThIE, COKpAILLEHHBIE,
CKEJIETHBIE), M30MEpPHUsl CTPYKTypHas M IPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pAJ, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPHM, 3aKOHBI
(nepuonmyeckuii 3akoH JI. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKHUX
BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS
U TpEBpalIEHUS BHEPrUM TMPU XUMHUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUsI IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aUMHOM BIIMSIHUM aTOMOB U IPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTsl, opuentanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NESATEIbHOCTH ~ YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);
c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHATHUS MPHU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;
c(hOpMHPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  TMOCPEJICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTh MM Ha3BaHUA 10 CHUCTEMATHYECKON
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTHIIEH, TOIYOJ, TJIMLEPUH,
ATWIEHIJIMKONb, (PEHOI, (QopManbIeruj, aueTalbleruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasi KUCJIOTa, CTEapUHOBAs, OJIEMHOBAsA, AJIbMUTUHOBAS KUCIIOTHI,



TJIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, NTUBHUHWI, W30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IUKJIOATKAHOB, aJKEHOB, aJKaJUCHOB,
aJKUHOB, apPOMAaTUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AJIBACTUAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCIJIOT, OENKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYyHIl aTOMOB B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIMIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JUIS U3Yy4YCHUS
CBOMCTB BEIIECTB U XMMUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IJIs
0oJiee OCO3HAaHHOTO TMOHUMAaHHUS CYIIHOCTH MAaTepUalibHOTO €IWHCTBA MHpA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHUN: TPOBOJUTH PACUETHI 10 XUMHUYECKUM
dbopMmynamM U ypaBHEHHUSM XUMHUYECKUX PEAKIIUN C UCIOIb30BAaHUEM (DU3HUECKHX
BEMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU



(dbopMyIbl BeliecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
NPOAYKTaM CrOpaHHusl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJIOTMYECKOM  OE€30MacHOCTH  IOCIEJICTBUSL ~ OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIbHOCTH YEJIOBEKAa, CBS3aHHOM C MepepadOTKON
BEILECTB, UCMOJIb30BATh NOJYYEHHBIC 3HAHUS JJIS1 IPUHATHS TPAMOTHBIX PEIIEHUN
npo0JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUN DSKCIIEPUMEHT (MOJIYyYeHHE M H3YyYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIUM YIJIEBOJOPOAOB PAa3jIMYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU U Ja0OpaTOpHBIM 00OpYIOBaHUEM,
(dopMynupoBaTh 1L€Ib HCCIEIOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pE3yNbTAThl HIKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa KOJIOTMYECKH 11eJ1ecCO00pPa3HOro MOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBBbS, OKPYXKAOIIEH
IIPUPOIHON Cpelbl U JOCTHKEHHUSI €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHaJIM3UPOBaTh LEJ1ecOo00pa3HOCTh MPUMEHEHUs OPraHUYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBor MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XMMUYECKYI0 MH(pOpMaIUIO, NepepadaTbiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.



IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kouuuecrso DJIeKTPOHHBbIE HU(PPOBbIE
°
/ Tema ypoka Hacos o0pa3oBaTe/bHbIE
n/m
Bcero pecypcbl
[Ipocrenimme
CTCXHNOMCTPHUYICCKUC PACUCTEI.
OCHOBHBIC 3aKOHBI U TIOHATHS
B XMMMHHU.
CBs13b MEXy (PU3HUKO-
XUMHAYECKUMU BEJINYNHAMU.
cc el a bubmuoreka [JOK

1 1
Pemenne 3ana4 Ha https://m.edsoo.ru/ff09f72a
HaXO0XICHUE KOJIUYECTBA

BEIIIECTBA, MACCHI BEIIECTBA,
o0BbeMa BeEIeCTBa,
OTHOCHUTEIHLHOH IIJIOTHOCTH
ra3os.

XuMuueckre popMyIibl U

pacyeThI [0 HUM.

3aKOH MOCTOSIHCTBA COCTaBa

BellecTBa. MaccoBbie

bu6mmoreka [JOK

2 OTHOIIICHUS DJIEMEHTOB. 1
https://m.edsoo.ru/ff09f72a

BriBoa hopMys1 mo MaccoBbIM
OTHOILLIEHUSIM JJIEMEHTOB.
HctunaHas n npocrenmas
(bopMyIbL.

MaccoBas 1o dJIeEMEHTA.
bu6nmoreka [JOK

3 Pacuer no (1)0p MyJiaMm. 1 https://m.edsoo.ru/ff09f72a

PacueTrl 10 Macce BelecTna.

BriBo hopmyit BemiecTB mo

45 MAacCCOBBIM J0JIAM DJIEMEHTOB, 9 but6mmorexa [IOK
IO OTHOCHUTEIBLHOH ILIOTHOCTHU https://m.edsoo.ru/ff09f72a
OZ[HOT'O Ta3a I0 JIPyromy.
BriBoa npocreimen u
bu6mmoreka [IOK

6-7 HeTHHON q)OpMyHH 1o 2 https://m.edsoo.ru/ff09f72a

IIPOAYKTaM CrOPAHUSI.

ITpoBepoynas pabora: Bu6uorexa [JOK
«Xumudeckre GopMyITbl U https://m.edsoo.ru/ff09f72a
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pacCd€ThbI IO HUM.

XHUMHUYECKUE YPABHEHHUS U
pacyeTsl 0 HUM.
KonnuecTBeHHBIE OTHOLICHUS
B YPABHEHHUSX PEAKIUN.
OntumanbHOE KOJTUYECTBO

bu6mmoreka [JOK

9
BEIIIECTB. https://m.edsoo.ru/ff09f72a
[TousaTust «<u30BITOKY,
«HEOOCTAaTOK).
OOBEMHBIE OTHOIIECHUS IS
ra3os.
3ajauu 110 ypaBHEHUIO
10 €aKIMH, €CJIU OJJHO U3 bubmorexa LOK
p i, A https://m.edsoo.ru/ff09f72a
BELIECTB COJIEPKUT IIPUMECH.
3a7aun Ha OTPEICIICHUE
BBIXOJa IPOAYKTA OT
e TEOPETUYECKU BO3ZMOXKHOTO BuGmiorexa LIOK
AL TBEPAIBIX, HKU/IKHX, https://m.edsoo.ru/ff09f72a
ra3000pa3HbIX BEIIECTB.
Crenenb npeBpalleHust
BellleCTBa.
3amauu 1o
13 TEPMOXUMHYECCKUM bubmmorexa [TOK
P . https://m.edsoo.ru/ff09f72a
YPABHEHUSIM PEAKIIUU.
PactBops1. CriocoObI
14 BBIpAKEHUA KOHILICHTpAIlUU bubmmorexa LHOK
p 1 pan https://m.edsoo.ru/ff09f72a
pacrtBopa.
3agaun, cBsI3aHHBIC C
15 IEPEXOIOM OT IMIPOIICHTHOUN bubmorexa LHOK
pexoa pon . https://m.edsoo.ru/ff09f72a
KOHLIEHTPALMU K MOJISIPHOM.
[IpuroroBieHue pacTBOPOB C
3aJJaHHOM MPOLIEHTHON WJIN
16 MOJIIPHOU KOHIIEHTpAalIuEen bubmorexa LHOK
p LieHTpall ) https://m.edsoo.ru/ff09f72a
CwmemuBanue, pa3oaBieHue,
yIIapUBaHUE PACTBOPOB.
PactBOpHMMOCTH BelIECTB.
17 Brimazaenue coseil B 0cagoK bubmorexa LHOK
A A https://m.edsoo.ru/ff09f72a
IIPU OXJAXKIECHUU pacTBOpA.
bub6 OK
18 Kpucramnoruaparst. momxotexa I

https://m.edsoo.ru/ff09f72a
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Pemenue 3agau o
YPaBHEHUSM PEAKIUH C
YYaCTHEM PaCTBOPOB.

19-20 3agadn, cBsI3aHHEBIE C bubmotexa [JOK
i . https://m.edsoo.ru/ff09f72a
BBIYHCJICHUEM MacCOBOM
JIOJIM BEIIIECTBA B
00pa3oBaBIIIEMCS] PaCTBOPE.
21 [IpoBepounas padora: Bu6mmoreka [IOK
«PacTtBOpBI». https://m.edsoo.ru/ff09f72a
Cwmecu BentecTB. CMmecu
BemiecTB. CBOMCTBA CMECEH.
22 ITousTre 0 mapaIeIbHBIX U bubmorera [JOK
b https://m.edsoo.ru/ff09f72a
MIOCJIEeA0BATECIbHBIX TCUCHUIX
pPEAKINI B CMECSX.
OO6pazoBanue coJeit
23 pa3IUYHOro COCTaBa U UX bubnnorexa [IOK
CMECEH B pE3yJIbTaTe https://m.edsoo.ru/ff09f72a
XUMHAYECKUX PEAKIIHAMN.

24 Pemenue 3amaq Ha cMecH Bu6smorexa LIOK
BEIIIECTB. https://m.edsoo.ru/ff09f72a
CaoiicTBa ra3000pa3HbIX
cMmecei. Pemenue 3amay,

25-26 CBSI3aHHBIX C YBEJIUYCHHUEM bubmorexa [JOK

y https://m.edsoo.ru/ff09f72a
WM YMEHBIIICHHEM 00bema
ra3000pa3HbIX CMECeH.

- CamocTosiTenpHas padoTa 1o Bu6nmoreka LIOK
TeMe: «CMeCH BEILIECTBY. https://m.edsoo.ru/ff09f72a
Pemienne koMOMHUPOBAHHBIX
3as1a4. Penienue
KOMOMHHUPOBAHHBIX 3a]1a4 C

28 Y4aCTHUCM PACTBOPOB C bu6nmoreka [JOK
3aJJaHHOM KOHIICHTpAaIueH, https://m.edsoo.ru/ff09f72a
€CJIM OJTHO U3 PEarupyromnx
BEIIECTB HAXOIUTCS B
N30bITKE.

Pemenne koMOMHUPOBAHHBIX
Bbu6mmoreka [JOK
29 3a/1a4 C y4aCTHEM pacTBOPOB,

CCJIM BbIXO IMPOAYKTa MCHEC

https://m.edsoo.ru/ff09f72a
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100%.

30

Pemenne KOMOMHUPOBAHHBIX
3a/1a4 C y4aCTUEM pacTBOPOB,
€CJIM OJIHO U3 PEarupyrolmux

BEILECTB CONECPIKUT IIPUMECH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

31

Pemienne koMOMHHPOBAHHBIX
3a/lay 10 ypaBHEHUSIM
peaKImii, eCIu OJTHO U3
pearupyronmx BeIecTB
COJICP>KUT MPUMECH, a BBIXOJ]
nponykra menee 100%.

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

32

33

Pemenne koMOMHMPOBAHHBIX
3a7a4 110 YpPaBHEHUSIM
peaKIui, €CJIu OJHO U3
pearupyromnmx BeecTn
HaXOJHTCS B U30BITKE, a
BBIXOJI MPOJYKTa MEHEE
100%.

Pemenue 3ama4d pa3nuaHoro
THUIIA.

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

34

[IpoBepounas pabdora .
O060061eHue.

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienne

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
1. Mudpopmanmonnas cuctema ®I'MC "Mos mikona" https://myschool.edu.ru/

2.Nopran "Egunoe conepkanue odopasosanus” https://edsoo.ru/

3. bubmuoteka L{OK https://m.edsoo.ru/7f411892

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Madpopmarnmonnas cucrema ®I'MC "Mos mkona" https://myschool.edu.ru/
2.ITopran "Eaunoe coaeprkanue oopasosanus” https://edsoo.ru/

3. bubmmoteka [IOK https://m.edsoo.ru/7f411892
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