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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 CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPaMMbI, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa 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.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyuy uX K ObICTPO MEHSIOMIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0 ~ MHTEpPIpPETalri0 B  COOTBETCTBUM 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(pOPMALMOHHO-METOUYECKAs, peajau3alusi KOTOpoill oOecredynBaer
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npea1ycMaTpuBaeT
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
pamMKax HTOTOBOHM arrectanu B (GoOpMe E€AUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpelneseHue W CTPYKTYpHPOBAaHHE €ro II0 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
Matepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM 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 XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaenaMd yCTaHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«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
nuddepeHIMpoBaHHOTO OO0yYEeHHUs Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro nmpodeccuoHasIbHOro
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YKCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETr0 MOJIYYeHHUSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuUMHUS» OPUEHTHUPOBAHO TAaKXKE Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJE€HHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeaMeTa. IDTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEIWYEHUA OOBbEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAMUKH. M3ydeHue mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYECHHUS JUJIsl KJIACCOB ONpEeaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmei xumuu. [lpu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHUS XMMHYECKOM OpraHu3aldyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenuun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW PUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
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
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHHWS XUMUYECKUX pPEakLMil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M TPOOJEM COBPEMEHHON XUMHH, JJISI OOBSCHCHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM M MPOU3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SIBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaromuxcs, (GOPMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHupOBaHUEe yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOOTOIL30BAHMS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero obpazoBanusi, cocraBiser 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



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.
Xumnuyeckue GopMyJibl M pacyeTbl 0 HUM
3aKOH MOCTOSIHCTBA cOCTaBa. MaccCOBblE OTHOLIEHUS 3JEMEHTOB, U pPacyer
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 (HhOPMYJIIBI BEIIECTBA MO JAHHBIM MPOAYKTOB cropanus. BeiBoa dhopmysibi
OpraHMYECKOr0  COCIMHEHHsS IO  OTHOCHUTEIBHOM  IUIOTHOCTH  OJHOTO
ra3o000pa3HOro BEIIECTBA MO-IPYroMy, €CJIM U3BECTHA 00111ast opmyJia Kiiacca.
XuMHYeCKHe YPABHEHUS] M PacyeThl 10 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.
PacueTel 1m0 ypaBHEHHSM XUMHUYECKHX pEaKIHUi, €CIU OJHO W3 BELIECTB
coJiepkuT npumecu. [IpsMbie 1 0OpaTHBIE 3aa4H.
Teopernuecknit  BbIXOA  mpoaykra. IIpakThueckuit  BBIXOJ ~ IPOAYKTA.
OmnpeneneHne BbIXOAA MPOAYKTA OT TEOPETUYECKHM BO3MOXKHOTO ISl TBEPHBIX,
KUJKUX, Ta3000pa3HbIX BemiecTB. [Ipsimbie 1 0OpaTHbIE 3a1a4H.
Tepmoxumuyeckne pacueThl. TepMoOXUMHUYECKHE ypaBHEHUA. TermoBoit 3hdexT
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
JIPYTOH.
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. OnpeneneHue cocraBa CMECH, BCE
KOMITIOHEHThl KOTOPOM B3aMMOJEHCTBYIOT C YKa3aHHbIMH KOMIIOHEHTaMHU.
Onpenenenue  coctaBa  CMECH,  KOMIIOHEHTbI ~ KOTOpPOMl ~ BBIOOPOYHO
B3aMMOJICUCTBYIOT C YKa3aHHbIM peareHToM. OOpa3oBaHuE€ COJIEH pa3IuYHOTO
COCTaBa M UX CMECEH B PE3YJIBTATE XUMUYECKHUX PEAKIUH.

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 KOMOMHHPOBAHHBIX 3a7ad C YYacTHEM pacTBOPOB C 3aJaHHOM
KOHLIEHTpalMeH, €ClIi OIHO U3 PEarupyroluX BEIIECTB HAXOAUTCS B N30BITKE.
Pemenne KOMOMHUPOBAHHBIX 3a/1a4 C y4aCTUEM PAaCTBOPOB, €CJIA BBIXOJI IPOJIYKTa
menee 100%. Pemienne kKOMOMHMPOBAHHBIX 3aJady C YYaCTUEM PacTBOPOB, €CIU
OIHO M3  pEearupyrolliux  BEUIECTB  COJIEPKHUT  mNpuMecu.  Perienue
KOMOMHHUPOBAHHBIX 33J1a4 110 YPABHEHUSIM PEAKIIMM, €CJIU OJJHO U3 Pearupyromux
BEILIECTB COJNEPKUT IMpUMecH, a BbeIXon mnpoaykra meHee 100%. Pemenue
KOMOMHHMPOBAHHBIX 3a/1a4 110 YPAaBHEHUSIM peaklui, €Clu OJHO U3 pearupyrommx
BEII[ECTB HAXOJUTCS B M30BITKE, a BbIxoJ mpoaykra menee 100%. [Ipoepounas
pabora O6001IEHuE.



COAEPXKXAHUE OBYUEHUA

11 KJIACC

CtpoeHue 3JIeKTPOHHBIX 000JIOYEK AaTOMOB 3JIEMEHTOB
NEPBBIX YETHIPEX IMEPHOIOB: S- P- U U-3JIeMEHTHI. DJICKTPOHHAS KOH(UTYyparus
atoma. OCHOBHOE M BO30YXKJIEHHOE COCTOSTHUE aTOMOB.

3aKOHOMEPHOCTH HM3MEHEHHSI XUMUYECKHX CBOMCTB 3JIEMEHTOB M UX COETMHEHHI
no nepuoAam u rpymnmnaM. O6mias xapakrepuctuka metauioB |A—IA rpynn B
CBSI3M C MX IOJIOKE- HHeM B [leproauueckoil cucTeMe XUMHYECKUX 3JIEMEHTOB
J.W1. MenpeneeBa 1 0COOEHHOCTSAMHU CTPOEHUS X aTOMOB. XapaKTepUCTHKA
NIEPEXOAHBIX NIEMEHTOB — MEAU, [IMHKA, XPOMa, JKeJIe- 3a — 10 UX MOJIOKEHUIO B
Ilepronnueckoii cucreme xumuueckux 3semMeHToB J[.1. Menneneesa u
OCOOEHHOCTSIM CTpOEHUs uX aToMOB. O0111ast XapakTepucThKa HeMeTauioB |V A—
VIIA rpynn B CBsI34 ¢ UX TOJIoKeHHeM B [leproaudeckoil cucteMe XMMUYeCKUX
anemeHToB [[.M. MenneneeBa 1 0COOEHHOCTSIMU CTPOCHHMS KX aTOMOB.

3JIGKTpOOTpI/IIIaTGJII>HOCTL. CreneHb OKHUCIICHHUS U BaJICHTHOCTh XHUMUYECKUX
QJICMCHTOB.

BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. THI KPUCTAIUNIMYECKOU
pelIeTKA. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHMUSL.

Knaccudukanus Heoprannyeckux BemecTB. HoMeHknaTypa HEOpraHMYECKUX
BEILECTB (TpUBUAIbHAS U MEXIyHapOHAas).

XapakTepHble XUMUYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX,
KHCJIOTHBIX. XapaKTEepHbIE XUMUYECKHE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX
TUAPOKCUAOB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA KUCIIOT. XapaKTepHbIe
XUMHUYECKHE CBOMCTBA COJIEH: CPEIHUX, KUCIIBIX, OCHOBHBIX; KOMIJIEKCHBIX (Ha
IpUMEpPE COEAMHEHUIN AIFOMUHUS U IMHKA) B3auMoCBs3b HEOPraHMYECKUX
BEILIECTB.

Knaccudukanys XUMUYECKUX PEaKIUii B HEOPTAaHUYECKOW W OpTraHWYECKON
XAMUMU.

CKOpOCTh peakIliu, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (pakTopoB. OOpaTUMBbIE U
HeoOpaTUMbIe XUMUYECKHE peaklnu. XUMHUECKoe paBHOBecue. CMmeleHne
paBHOBECHSI MO/ JCHCTBUEM PA3IUYHBIX (PAKTOPOB. DIEKTPOIUTHYECKAS



aucconuanust 3JICKTPOJIMTOB B BOJAHBIX PAaCTBOpaAX. CunbHbIe U cl1a0ble
QJICKTPOJIUTHI. PeaKHI/II/I MOHHOTO OOMeEHa.

[IpaBuna padoTsl B mabopatopuu. JlaboparopHas mocyza 1 000pyaOBaHHE.
[IpaBuna O6e30mMacHOCTH IPU padOTE C EKUMH, TOPIOUYUMU U TOKCUYHBIMU
BEIECTBAMHU, CPEACTBAMU OBITOBOM XuMuU. HayduHble MEeTO/IbI UCCIIeI0BAHUS
XUMHUYECKUX BEIIECTB U MpeBpallieHuid. MeTo bl pa3iesieHrs CMecel U OUUCTKU
BelecTB. KauecTBeHHbIE peakliiyi Ha HEOPraHUYECKUE BEIIECTBA U MOHBI.
Wnentuduxaiust OpraHn4ecKux COeTMHEHHI.

Brluucienue Macchl paCTBOPEHHOI'O BEIIECTBA, CONEPKAIIETOCs B ONPEIEICHHOM
Macce pacTBOpa C U3BECTHOM MacCOBOM J0JIEH; BBIUUCICHUE MAaCCOBOM 10U
BEII[ECTBA B pacTBOpe. PacueTsl 00beMHBIX OTHOLIEHUH Ta30B MPU XUMUYECKUX
peakuusx. TeruioBoi 3¢ ekt
XUMUYECKON peakuuud. TepMOXUMUYECKUE YpPaBHEHUS.

Pacuetsl TeroBoro sddexra peakimu. PacdeTsl Macchl BellecTBa Wik 00bemMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MAaCCEe WIH 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB.

DJIEKTPOJIU3 PACIIaBOB U PACTBOPOB (COJIeH, mienoueit, KucaoT). ['uaponus cosei.
Cpena BOIHBIX pacTBOPOB: KUCJasi, HEUTpaabHas, MIETOYHAS.

KauecTBeHHBIEC peakiiiyu Ha HECOPTaHMYECKUE BEIIEeCTBA U MOHBI. KauecTBEeHHbIE
PEAKIIUM OPTaHUYECKUX COCIUHECHUH.

Peakuuu okuciauTeIbHO- BOCCTaHOBUTENIbHBIE. KOppo3ust MeTaioB ¥ CiocoObI
3alIUThI OT Hee. Peakiuu, MoaATBEp K AAOIIME B3aUMOCBSI3b HEOPTAHUYECKUX
coeqMHeHu. Peakiuu, moaTBEPKAAOIINE B3aUMOCBI3b OPTaHUYECKUX
coenuHeHuii. Pacuersr Macchl (00beMa, KOTMYECTBA BEMIECTBA) MPOTYKTOB
peakiuu, eCiu OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MMPUMECH ), €CITU OJTHO U3
BEUIECTB JIAHO B BUJIE paCTBOPA C ONPEAECICHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO
BelecTBa. PacueTsl MaccoBOM WM 0OBEMHOM J0JIM BBIX0/1a MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOT0. PacueTsl MacCOBO 1071 (MacChl) XMMUYECKOTO
COEIMHEHUS B CMECH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYJarOIIMMUCS POCCHUHCKON T'pakITaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CAaMOOTIPEICTICHUI0; HAJIMYKE MOTHUBAIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIHLHOCTH
OoOy4JaronIuXxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MpoLecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBINOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY M HaydyHOMY HacCJeIuIo
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYyAa YUYEHBIX U PAKTUKOB;

WHTEpeCca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHHU U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHHUSI MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

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

COOJIOJIeHUsT TIpaBWi Oe30MacHOro oOpalieHusi ¢ BelIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

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

OCO3HAHUSI MOCJIEICTBUI W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  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 MPaKTUUEeCKOMY M3Y4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0J10rHYeCKOr0 BOCIUTAHUS

HKOJIOTUYECKH 11eJIECO00Pa3HOTO OTHOIIEHUS K TPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

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

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JIOCTMIKEHUNW XUMHH  JIsI
pElIeHNs BOMPOCOB PAllMOHAIILHOTO MMPUPOAONOIb30BAHNUS;

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



HaJM4usl Pa3BUTOr0 3KOJOTHYECKOTO0 MBIIUIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xemohoouu;

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 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA W BaXXHOU pPOJM 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 AKOJIOTHYECKHA KOM(OPTHOM KU3HHU KaXKIOTO 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 U3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIFOYCHHS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBCKOMN AEATEIbHOCTH;

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

WHTEpeca K 0COOCHHOCTAM TpyAa B pasIuyHbIX cepax mnpodeccunoHaIbHON
JIEeSITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3ybTaThl OCBOSCHHUS MPOrPaMMBbI 10 XMMHU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe U1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyYarONIUXCs
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, 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, UCCIIEA0BaHNE, HAOIIOAEHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);
YHHMBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BATh OCBOCHHBIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

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

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE TOHSITHS JIJIsi OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJIeHHs (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) »JJIEMEHTa, XUMHUYeckas (opMyna, ypaBHEHHUE XHUMHUYECKOU
peakiuu — TPU PEIICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaxkuuu;



(dbopMynIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI Ui (D)OPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

BJA/J€Th HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
000OLIEHNS U BBIBObI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETIaHHON paldoTe;

OpuoOpeTaTh OINBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUICHUs MPaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3InYHbIX
METO/IOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUAOB 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 OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIA $A3BIK B KadecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOM TeMbI B X0O/I€ TUAJIOTA W/WIIH
JMCKYCCHUH, BBICKA3bIBaTh HIeH, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IMO3HABATEIBHOM IEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO UIIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOIHEHUN



XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIBI
[0 PEe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHMS IMO3HULIMHA B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBHYIO
NEATENIBHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeajaraeMblii alropuT™M ACHCTBUM mpu
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIbCKUX 3aJ]a4y, BbIOMpaTh HauboJsee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBIIITh CAMOKOHTPOJb JCATEIBHOCTH HAa OCHOBE CAaMOaHalU3a WU
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yIbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTi1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHEUPUYECKUE
JUTsl yaeOHOTro mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI JIEHCTBUN
M0 OCBOCHMIO, MHTEPIIPETAUU U MPEoOpa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
MO TOJYYEHUI0 HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMsX, CBA3aHHBIX C XUMHUEN. B
[porpaMMe 10 XHMHUU NPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI 110 T0JaM
V3y4CHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHudeckas XUMUS»
OTpaXXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUCCTBA B PEIICHHUH IPOOJIEM SKOJIOTHYSCKON, SHEPIETUUCCKOU H
MUIIECBOM 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHUKOB SHEpIuH, B oOecrieueHun palMOHATILHOTO
MPUPOJIOTIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTYpbI
YEJIOBEKa, a TaKXkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBBIO M TPUPOIHOM CPETIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIaratoIrue MOHATUS — XUMHUECKHUI 3JIEMEHT, aTOM, SAPO U SJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOMTAIM, OCHOBHOC M BO30YXKIAEHHOE



COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEpHYTHIE, COKpAlIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pAJ, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS
Y TMpEBpalIEHUS DSHEPrUM TMPU XUMHUYECKHUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPy aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NESATEIbHOCTH ~ YeJIOBEKa, OOMMX  HAy4YHbIX  NPUHLIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepabOTKU HEPTH);
c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHATHUS MPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPTAaHMYECKUX COCANHEHUM;
chOpMHUPOBAHHOCTH YMEHHUIA:

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

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIMN W PACKPBIBATH UX CYLIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  TMOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;

M3rOTaBJIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BEIIECTB JUISl MILTIOCTPALUU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb KM Ha3BaHUSA 10 CUCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
IIPEICTABUTENIEH OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIECH, TOJIYOJ], TJIULEPHUH,
ATWIEHIJIMKONb, (PEHOI, (QopManbIeruj, aueTalbleruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHasi KUCJIOTa, CTEapUHOBAsi, OJIEMHOBAsI, NAJIbMUTUHOBAS KUCJIOTHI,



TJIMIWH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, 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,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH pPa3TUUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKAJUECHOB,
aJKUHOB, apPOMAaTUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AJIBACTUAOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- W TOJIMUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

chOpMHPOBAHHOCTh, YMEHHUSI TMOATBEP)KJIATh HA KOHKPETHBIX MpPHUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYyHIl aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mnepepadoTKH W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIMIO, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUIS U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IJIs
0oJiee OCO3HAaHHOTO TMOHMMAaHHWS CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MU,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTraHMYECKON XUMHH ISl OOBSCHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

chOPMHPOBAHHOCTh, YMEHHUI: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECCKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU



(dbopMyIbl BeliecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
IPOAYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATTU3UPOBATH U OLICHUBATH
C TMO3ULUUH  DKOJIOTMYECKOM  OE€30MacHOCTH  IOCIEJICTBUSL ~ OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIbHOCTH YEJIOBEKAa, CBS3aHHOM C MepepadOTKON
BEILECTB, UCMOJIb30BATh MOJYYCHHbIC 3HAHUA JJIs1 MPUHATHS TPAMOTHBIX pPEIIEHUN
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 OPraHMYECKUX BELIECTB, PELIEHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU U Ja0OpaTOpHBIM 00OpYIOBaHUEM,
(dopMynupoBaTh 1L€Ib HCCIEIOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTAThl IKCIIEPUMEHTA, aHATU3UPOBATh ¥ OLEHUBATH UX JIOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHIA:

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

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

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

C()OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBor MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(POpMaIUIO, IepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMenoBanue KoanuecTBo 4acoB

Ne dueKkTpoHHbIe (LM POBbLIE)
pa3aesioB U TeM

n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpamMMbl

Paszgea 1. [Ipocreiimme crexuoMeTpudecKue pacuerbl

11 OCHOBHBIC 3aKOHBI K 5 bubnuorexa [JOK
' [OHATHUS B XUMHH https://m.edsoo.ru/ff09f72a
Wroro no pazueny 5

Pa3gen 2. Pa3sanuHbie THNBI 32124

3ajauu Ha BBIBOJI
dbopmyir. 3amaun Ha
HU30BITOK, HEJOCTATOK.
3ajaun Ha IPUMECH.

91 Brixon npoayra ot 16 bubnuorexa [HOK
' TEOPETUUECKH https://m.edsoo.ru/ff09f72a
BO3MO)XKHOTO. 3a/1a4H 110
TEPMOXHUMHUYECKUM
ypaBHEHHSIM. 3a/1aun Ha
pacTBOpHI.
Hroro no paszneny 16
Pa3nen 3. PemieHne KOMOMHUPOBAHHBIX 32124
bu6nuoreka [IOK
3.1 3 . 13
apaTi Ha crech BetecTe https://m.edsoo.ru/ff09f72a
Hroro no paszneny 13

Hroro 34



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

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

HauMenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMmbl

KoanuecTBo 4acoB

Bcero

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. OcHOBBI HeOpraHn4ecKkoi XUuMHUH

Crtpoenue aToma.
[Tepunoanyueckuii 3aKoH.
1.1 CreneHb OKHUCIICHUS U
BaJICHTHOCTD. THIIBI
XUMHYECKHUX CBSI3EH.

Hroro no pasaceiny

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

Pa3nen 2. Heoprannueckue BeuiecTBa

Knaccudukanms
HEOPraHUYECKHX BEILECCTB
CsoiicTBa
HEOPTaHUYECKUX

2.1 BelecTB. B3auMocBs3b
HEOPTaHHUYECKUX
BenlecTB. Knaccudukanus
peakuuii B
HEOPraHUYECKON XUMUHU.

bu6nuoreka [IOK
https://m.edsoo.ru/ff09f72a

Hroro no pazgeny

8

Pa3znen 3. Xumuueckne peakuuu (Ipouecchbl) HEOPraHN4eCKOW XUMHHI

OkncnutenbHo —
31 BOCCTAHOBUTE/IbHbIE 4 bubmmoreka [IOK
' peakunn. NeKTpoums. https://m.edsoo.ru/ff09f72a
fmaponus.
Hroro no pazgeny 4
Pazgean 4. Xumunueckoe paBHoOBecHe
Obpatumble u
4.1 HeobpaTMMble XMMUYECKne 3 bubmorexa HOK
' https://m.edsoo.ru/ff09f72a
peakunm
Hroro 1o pasneny 3
Pa3nen 5. KauecTBeHHbIe peaknun
51 KauectBeHHble peaKkuun 1 but6mmoreka [IOK

HEeOopraHN4YeCKunx

https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a
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coenHEHNM

Hroro no pazneny 1

Pazgen 6. Xumuueckas 1adboparopust

MoHATUE O MeTaNNypruu.
bu6nuoreka [JOK

6.1 X 1
VIMUTECKO® sarpAsHerne https://m.eds00.ru/ff09f72a

OKpyrKatoLei cpeabi.

Hroro no pazueny 1

Pasznen 7. 3agaun

MaccoBasa aons sewecTs B
7.1 pactsope. O6beMmHble 5
OTHOLLIEHMA ra3os.

bu6nmoreka [IOK
https://m.edsoo.ru/ff09f72a

Htoro no pazneny 5

Pa3nen 8. Xumnueckue peakuuu

OKUCAUTENBbHO —
BOCCTQHOBUTE/IbHbIE

8.1 peakuun. MoHHbI 06MeH. 7 bu6nuoreka [IOK
' B3anmocsA3b pasnyHbIX https://m.edsoo.ru/ff09f72a
KNacCoB HEOPraHWUYEeCKUX
BELLeCTs.
Hroro no pazneny 7
Htoro 34

Bcero 10-11 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N Kouuuecrso DJIeKTPOHHBbIE HU(PPOBBIE
[1]

/ Tema ypoka 4acoB oOpa3oBaTejibHbIE
n/n

Bcero pecypcbl

[Ipocreimmue
CTEXUOMETPUYECKUE PACUETHI.
OCHOBHBIE 3aKOHBI U TTOHATHS
B XMMUU.

CBsi3b MKy (PU3UKO-

XUMHUYCCKMU BCIIMUYUHAMU.
e ¢ bu6mmoreka [IOK

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

BEILIECTBA, MAaCChI BEIIECTBA,
0o0BbeMa BEIISCTBA,
OTHOCUTEJIBHOU INIOTHOCTH
ra3os.

XumMuueckre popMyIibl U

pacyeThl O HUM.
3aK0H MOCTOSIHCTBA COCTaBa

BelecTBa. MaccoBbIe

bu6mmoreka [IOK

OTHOLIECHUS BJIEMEHTOB. 1
https://m.edsoo.ru/ff09f72a

BriBoa popmyit o MmaccoBbIM
OTHOLIEHHUSM DJIEMEHTOB.
HcTtunHas u npocreiiimas

(bopMyIbI.

MaccoBast 1o dJIeEMEHTA.
bu6nmoreka [JOK

Pacyer no (I)opMynaM. 1 https://m.edsoo.ru/ff09f72a

PacueTnl 10 Macce BelecTna.


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

4-5

BriBoa ¢popmyi BemecTB 1o
MaCCOBBIM JIOJISIM DJIEMEHTOB,
10 OTHOCHUTEJIBHOHN IJIOTHOCTH
OJHOTO rasa Io Jpyromy.

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

BriBoa nmpocrenmen u
UCTUHOU (POPMYIIBI 11O
MPOAYKTAM CrOPAHUSI.

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

[IpoBepounas padota:
«Xumudeckue GopMyIibl U
pacyeThbl IO HUM.

XUMUYECKUE YPAaBHCHHSI U
pacueThl [0 HAM.
KonnuecTBeHHBIE OTHOIIIEHUS
B YPaBHCHUSAX PCAKIIHIA.
OnrumanabHOE KOJIHYECTBO
BEIIIECTB.

[Mousarusa «u30BITOKY,
«HEIOCTATOKY.

OOBeMHBIE OTHOLIEHUS IS
ra3os.

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

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

10

11-12

13

14

15

3agauu MO ypaBHEHUIO

pEeaKIMu, eCIIN OJTHO U3

BEIIECTB CONCPKUT MPUMECH.
3aJauy Ha ONPEICIICHUE
BBIXO/Ia TIPOTYKTa OT
TEOPETUYECKH BO3MOKHOTO
JUTSL TBEPJIBIX, KUIKUX,
ra3000pa3HbIX BEIIECTB.
Crenenb npeBpaleHust
BEIIECTBA.

3amauu 1o
TEPMOXHUMHUYECKUM
YPABHEHHUSM PEAKLIHM.

PactBops1. CriocoObI
BBIPOKCHUS KOHIICHTPAIIUN
pacTBopa.

3amaun, CBSA3aHHBIE C

MepeXo0JIoM OT IPOLICHTHOM
KOHIICHTPAIIMU K MOJISIPHOMA.

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

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

bu6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a

bu6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a
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[IpuroroBieHue pacTBOPOB C
3aJJaHHOW MPOLIEHTHOW WJIA

16 MOJIIPHOU KOHIIEHTpaIuen bubmotexa [JOK
P HEHTPattet. https://m.edsoo.1u/ff09f72a
CwmemmBanue, pa30aBlieHHE,
yIIapUBaHUE PACTBOPOB.
PacTtBopumoCTh BemiecTs.
17 Brimanenue coseil B ocagiok bubmorexa HOK
A A https://m.edsoo.ru/ff09f72a
MIPU OXJIAXKICHUU PacTBOpPA.
bubmuorexa [JOK
18 .
Kpucrannornaparsi https://m.edso0.ru/ff09f72a
Pemntenue 3amad mmo
YPaBHEHHUSIM PEAKIIUMN C
Y4YaCTHEM PACTBOPOB.
19-20 3amaun, cBSI3aHHEIE C bubmorexa HOK
AT, § https://m.edsoo.ru/ff09f72a
BBIYHCJICHUEM MacCOBOH
JIOJIM BEIIIECTBA B
00pa3oBaBIIIEMCS] PaCTBOPE.
21 [IpoBepounas padora: Bu6morexa [LIOK
«PacTBOpBI». https://m.edsoo.ru/ff09f72a
Cwmecu BentectB. CMmecHu
BemtecTB. CBOMCTBA CMECEH.
22 ITousTre 0 mapanIeIbHBIX U bubmorexa [JOK
P https://m.edsoo.ru/ff09f72a
MMOCJIEeN0BATEIBHBIX TCUCHHUIX
peakiuii B CMeCsX.
O6pazoBanue coeit
23 pa3IMYHOIo COCTaBa MU UX bubnnorexa [JOK
CMECEH B pe3ybTaTe https://m.edsoo.ru/ff09f72a
XUMHUYECKUX PEAKIUH.

24 Pemenne 3amag Ha cMecH Bu6morexa LIOK
BEIIECTB. https://m.edsoo.ru/ff09f72a
CBoiicTBa ra3000pa3HbIX
cMmecel. Pemenue 3aaay,

25-26 CBS3aHHBIX C YBEJIUYECHHUEM bubmorera [JOK

Y https://m.edsoo.ru/ff09f72a
WJIM YMEHBIIICHUEM 00bhemMa
ra3zo000pa3HbIX CMECeH.

27 CamocTrosTeabHas pa6OTa 10 Bubnuoreka ]_[OK
teme: «CMeCH BEILIECTBY. https://m.edsoo.ru/ff09f72a

28 Pemenne koMOMHMPOBAHHBIX Bu6mnoreka LIOK

3aza4d. Penrenue

https://m.edsoo.ru/ff09f72a
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KOMOMHHMPOBAHHBIX 3a/1a4 C
Y4aCTHEM PacTBOPOB C
3aJaHHOM KOHLIEHTPALUEN,
€CJIM OJJHO U3 PEArupyroIINX
BEILIECTB HAXOJIUTCS B
U30BITKE.

Pemenne KOMOMHUPOBAHHBIX
3a/1a4 ¢ y4aCTUEM PacTBOPOB,

bu6mmoreka [JOK

29
€CJIA BBIXOJI ITPOIyKTa MCHEE https://m.edsoo.ru/ff09f72a
100%.
Pemienre koMOMHHPOBAHHBIX
30 3aJ1a4 ¢ y4aCTUEM pacTBOPOB, bu6mmoreka [JOK
€CJIM OTHO U3 pearupyrommx https://m.edsoo.ru/ff09f72a
BEIIECTB COJICPKUT IIPUMECH.
Pemienne koMOMHHPOBAHHBIX
3a7a4 110 YPABHECHUSIM
31 peaKuui, €CIu OJTHO U3 Bu6morexa [LIOK
pearupyrommx BelieCTB https://m.edsoo.ru/ff09f72a
COJZICPKUT IIPUMECH, a BBIXO/I
npoaykra menee 100%.
Pemienne koMOMHUPOBAHHBIX
3aJ1a4 10 YpaBHEHUSIM
pEaKLHi, ECIU OJHO U3
32 €arupyrolunux BEUIECTB Bubnuorexa LIOK
p pyto m https://m.edsoo.ru/ff09f72a
HaXOIMUTCS B U30BITKE, a
BBIXO/I ITPOAYKTA MEHEE
100%.
13 Pemrenue 3amad pazmuaHoro Bbu6mmorexa [IOK
THUIIA. https://m.edsoo.ru/ff09f72a
2 [IpoBepounas padora . Bubnnoreka IIOK

O060011eHuE.

https://m.edsoo.ru/ff09f72a
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ITOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

N KoauuecTso DJIeKTPOHHBbIE HH(POBBIE
11/-11 Tema ypoka Jacos o0pa3oBaTe/ibHbIE
Bcero pecypcbl
bubnuorexa [JOK
1 DnekTpoHHast KOH(Urypamus 1 1

3aKOHOMEPHOCTH U3MEHEHHSI
XUMHYECKUX CBOMCTB
AJIEMEHTOB. XapAKTEPUCTHKA
AJIEMEHTOB

https://m.edsoo.ru/ff09f72a

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

DJIEKTPOOTPHULIATEILHOCTb,
CTEIICHb OKUCJICHUS M
BAJICHTHOCTh XMMHUYCCKHX
AJIIEMEHTOB

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

XapakTepUCTUKN XUMUYECKUX
45 CBsI3eil. 3aBUCUMOCTb CBOWCTB 5
BENIECTB OT UX COCTaBa U

CTPOCHHS

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

Kiaccudukanus
HEOpPraHUYECKUX BEILECTB.
Homenknarypa
HEOPraHUYECKHUX BEIIECTB

6-7

bu6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a

CBoiicTBa OCHOBaHUH,
aM(pOTEPHBIX TUIPOKCHUIOB,
KHCIOT U cojerl. MoHHbIN
0OMEH M THCCOIAIIUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a
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CBoiicTBa HEOPraHUYECKUX

bubmuoreka [JOK

9
BCILIECTB https://m.edsoo.ru/ff09f72a
CBoiicTBa HEOPraHUYECKUX Bu6auorexa [OK

10
BEIIIECTB https://m.edsoo.ru/ff09f72a

11.1,  DB3aHMOCBS3b HEOPraHMYCCKUX Bubmnoreka LIOK
BEIIECTB https://m.edsoo.ru/ff09f72a
Kiaccuduxanus XuMru4aecKux

13 €aKIUi B HEOPraHNM4eCKOMu bubmorera [JOK
P 1 p https://m.edsoo.ru/ff09f72a
XUMHUH
CxopocTb peakuuu, ee

14 3aBUCHUMOCTB OT pa3JINYHEIX bubmorera [JOK

p https://m.edsoo.ru/ff09f72a
¢dakTopoB

T Peakimu okuciauTeIbHO- Bu6muorexa [IOK
BOCCTAHOBUTECJILHBIC https://m.edsoo.ru/ff09f72a

16 DIIEKTPOIU3 PACILJIABOB U Butmmoreka [IOK
pacTBOPOB https://m.edsoo.ru/ff09f72a

17 I'maponus coneit. Cpena Bu6moreka [IOK
BOJHBIX paCTBOPOB https://m.edsoo.ru/ff09f72a
OO6parumbie U HeoOpaTUMBIE

18 XHUMHUYECKHE PECAKITUU bubmorexa HOK

PCaKIHH. https://m.edsoo.ru/ff09f72a
XUMHYECKOE PABHOBECUE
OO6patumble 1 HeOOpaTUMBbIE
19-20 XMMHUYECKHE PEAKIIUU bubmorexa HOK
PCAKLIH. https://m.edsoo.ru/ff09f72a
XUMHYECKOE PABHOBECUE

21 KauecTBeHHbIe peakuun Bu6mmoreka [IOK
HEOPraHMYE€CKUX COCTMHEHUI https://m.edsoo.ru/ff09f72a
XumMuueckas J1adbopaTropusi.

2 [TonsiTre 0 MeTaTypruu. Bu6muorexa [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/ff09f72a
OKPYKarOIIEU CPEIBI.

. PacuéThl ¢ ucnoyiib30BaHueM Bu6mrorexa [OK
TIOHSTHA «MaccoBast 10JI4 https://m.edsoo.ru/ff09f72a
BEILIECTBA B PACTBOPE»

Pacuersl 00beMHBIX

- OTHOIIIEHUM Ta30B MPH Bu6mnoreka LIOK
XUMHAYECKON peaKiuu. https://m.edsoo.ru/ff09f72a
TemnoBoii a3 ekt

26-27  Pacuet Macchl, WJIM 00BEMA, bu6mmoreka [IOK
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WJIM MacCOBOM, WJIM 00BEMHOM
JIOJIM BEIIECTBA

https://m.edsoo.ru/ff09f72a

28.29 OKMCIIMTENIBHO- Bubnuorexa [IOK
BOCCTAaHOBUTEIIbHBIE PEAKIINU https://m.edsoo.ru/ff09f72a
bu6mmoreka [JOK
-31
30-3 Peaxun noHHoro obMeHa https://m.edsoo.ru/ff09f72a
B3anmocBA3p pa3mnyHbIX
32-33  KJIaCCOB HEOPraHUYECKUX bubmiorexa LIOK
P § https://m.eds00.ru/ff09f72a
BEILIECTB: ONMCAHUE PEAKIINU
PacueTsl maccoBoit 1o
bubmuoreka [JOK
34 XUMHAYECKOTO COCIUHCHHUS B

CMCCH

https://m.edsoo.ru/ff09f72a



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

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
* Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

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

2.Iopran "Eaunoe comepkanue odopasosanus” https://edsoo.ru/

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

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Madpopmarmonnas cucrema ®I'MC "Mos mikona" https://myschool.edu.ru/
2.ITopran "Eaunoe coneprkanue oopasosanus’ https://edsoo.ru/

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