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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 o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, 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 ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
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(POPMAIIMOHHO-METOUYECKAsA, peaTu3alus KOTOpoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOH arrectaud B (OpMe E€IUHOr0 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 M CTPYKTYpHPOBAaHHE €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
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI 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 OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH MPEeTyCMOTpEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOYYEHHSI HAa YpPOBHE CPEIHEro oO0IIero 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 JUCLUMIUIMH B By3aX M OpPraHU3aLHUAX CPEIHEro MpopecCHOHAIBHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YHKCJIE C IEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO O00IIero 00pa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, WMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3allMd COJEPKAHMSI ITUX KYpCOB B IpPOrpamMMe IO XHMHUHU 3a OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUECKOW KUHETUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCSI C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckod XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJISl KJIACCOB OMpPEaeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
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), 3aKOHbI COXPaHEHHUs



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXHOCTh s Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. IIpu 5TOM 3HaHMS O COCTaBe U CBOWMCTBAx IPEACTaBUTEIIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHH, 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 CHUCTEMbl 3HAHUM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAVMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



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

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII NPUOOPETCHHUS YMEHUN OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOmiero o0pa3oBaHUs NpPH HU3yYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHMTaHWE YyOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IIPHPOJIBI,
YBOXCHHS K IIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NMPUKJIATHBIX HWCCICAOBAHUN B XUMHH, (HOPMHPOBAHUE MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYaTbHBIX H TBOPUYCCKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynciao 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBnieHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij alkuHOB, oOias GopMmysia, HOMEHKIaTypa 1
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakumu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWMCTB, O3HaKoMjeHUEe ¢ KoJuiekuusamu «Hedpts» u «Yrosby», ¢
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBIE cnUpThl. CTpoeHHE MoOJIeKyd (Ha mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIEHUs, JETUApPATALUHA, OKHUCICHHS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMeHKIaTypa U uzoMmepus. OcoOeHHOCTU (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakUuid HYKICOPUIBHOIO 3aMelIeHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sAnapa. Puszmueckue cBoiicTBa ¢deHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiorudeckue psifbl ajbJIETHAOB M KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE alIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTYyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCoOOEHHOCTH CBOMCTB JKMPOB, COAEPKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuasl). MoHocaxapuIbl: TIIOKO3a, (pPYKTO3a, TajlakTo3a, puodo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHusMa. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHs] BEIIECTB M HUX MPEBPaIllCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIB30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm Mmenu(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSIST MOJEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJudTHIEHTepedTanar). Y Tuiusanus u nepepaboTKa I1acTUKa.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKylIsipHOW (OpMysbl OPraHUYECKOro COEAUHEHUS 110
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBISETCA Yepe3 HCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KIaccuPUKauus, HaOIIOACHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, IHEPTHUf,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMudeckui snemeHnt. M3oromnsl. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noaypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneera. CB43b NMEpUOIAYECKOr0 3aKOHA U [leproanueckol CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHUECKOM CBS3HM: KOBAJICHTHAs, HOHHAd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKysapHbIe B3aUMOIECUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coearuHeHUs X. CoCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunublie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIEeCTB. TpHUBHAIbHBIE
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3PeKThl XUMUUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIME HA MOJOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKUCIMTEIM W BOCCTAaHOBUTEIH. MeETOH 3JIGKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUTMUECKUX PEHIETOK, IPOBEICHUE PeaKInii MOHHOTO 0OMEHa, OTpeiesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemerauioB B llepuoguueckon cucreMe XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMHU M HEMEeTaJUIlaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'WIOpuUABI.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COE€IMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIITUICHHBIE CTIOCOOBI TTOTYYEHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI TOJNy4YeHHS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4deHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoictBa. dochunpr u pochun. Oxcuasl docdhopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u eé
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MmonydeHus, GU3N4ecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckrue M XUMHYECKHME CBOMCTBA MapraHila M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHIA HUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUA M I[UHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliuieHHbIE CTTOCOOBI MOYYEHUS! METAIIIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMuM B pa3BUTUN METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XHMHU B TOBCEIHEBHOU
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTeXHONIOTUH.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIluH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupOBaHUS KYJIBTYPHI 310POBbSI:

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

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUs1);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SBJICHUN OKPY’KAIOIIETO MHpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaroMIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNaTh LEeMu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pACCYKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4eOHBIX IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIHUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orObope wuHpOpMaNMK, HEOOXOMUMOW Il  BBIMOJHEHUS YYEOHBIX 3a1ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYNIATh C MpE3EHTAIMed pe3yJbTaTOB IMO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoekTa, 1 PopMyJIUpOBaTh BHIBOIBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEIbHOCTh, OMpenelsas e¢ Ieau W 3aJadd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUCCKHUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JUIs1 y4eOHOro mpeaMeTa « XUMUsh HaydHbIe 3HaHUS, YMEHUS U CTIIOCOOBI ICHCTBUIM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEW. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyJIbTYypbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHSI — XUMUUYECKUN JJIEMEHT, aTOM, SIPO U JJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIHMOHAIbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHsI, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpall€HUs OHHEPruu TMpPHU XUMHUYECKUX pEaKIusAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAMHAMUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BAHUU BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTFOCTPAITUN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEGHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CJIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKU YTJIEBOJIOPOJIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALUI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: ITPOTHO3UPOBATh, AHATTU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, nmepepadbaTsiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYECHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEelH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIAe IOHATHS — XUMHUYCCKHH OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W 0OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapakKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUI KPUCTAUIMYECKON pEmETKA
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHMI:  KJIAacCU(PHUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPAaTh OCHOBAHMS U KPUTEPHH I KilacCU(PUKaIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUud  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MpPUPOABI — HAONIOACHUE, HW3MEpPEHUe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, MMEIOIMIMX MECTO B TPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHNUE KaUeCTBEHHOI'O0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJb30BAHUS XUMHYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UCTOYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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54 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOJOB U HX 4 0 0 bubnmnoreka [JOK
' nepepaboTKa https://m.eds00.ru
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Bubmmorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
2.5 [aJIOreHITPON3BOIHBIE YIIIEBOIOPOIOB 4 https.//m.eds00.11
' p a yr AOpOA Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazueny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust
bu6mmoreka [IOK
https://m.edsoo.ru
A . D 11
3 Crpter. @eron bubanorexa POII
https://resh.edu.ru
) bu6mmorexka [IOK
KapOoHuIbHbIE COSTUHEHUS: allbICTH/IbI 1
https://m.edsoo.ru
3.2 keToHbl. KapOoHoBbIe KUCIOThL. CIOKHBIE 21
- bubanorexa POIII
d¢upsr. Kupst https://resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru
3.3 v 9
TIIeBOMEI bubanoreka POIII
https://resh.edu.ru
HWroro mo paszerny 41
Pa3znea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust
bubmuorexa [JOK
4.1 AMWHBI. AMUHOKHCIIOTHI. bemku 12 https://m.edso0.ru
' ) ’ bubaunoreka POIII
https://resh.edu.ru
HWroro 1o pasuaeny 12
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Pa3pnen S. BeicokoMoJIeKyIsipHbBIE COeAUHEHUSA

51 BricokoMOIEKyJIIpHBIE COSTMHEHUSI

Uroro no pazgeny

bu6mmoreka [IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
N bubnunoreka LIOK
Crtpoenue atoma. [lepuoandeckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuoanueckas cuCTeMa XUMUYECKUX 9 0 0
M Bubmunorexa POII
anemeHToB /1. 1. Meneneena https://resh.edu.ru
bubnunoreka LIOK
Crtpoenue BeniectBa. MHOroo6pasue https://m.edsoo.ru
1.2 11 1 0
BEIIIECTB Bbubnuorexa POIII
https://resh.edu.ru
bubmmoteka IIOK
https://m.edsoo.ru
1.3 X 19 1 3
MMHUYECKHE pPEeaKINU Eubanorexa POIII
https://resh.edu.ru
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnunorexa LIOK
https://m.edsoo.ru
2.1 H 31 1 3
CMETaILITbL Bubnuorexa POIII
https://resh.edu.ru
bubnunorexa LIOK
https://m.edsoo.ru
2.2 M 23 1 2
CTaLIH Bubnuorexa POIII

https://resh.edu.ru
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Hroro no pazgeny 54
Pa3zgen 3. XumMus u ;Ku3HbL
bubnunorexa LIOK
31 MeToapl MO3HAHUSI B XUMUHU. XUMHUA U 9 https://m.edsoo.ru
' KU3Hb Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpouabubie IlpakTunuyeckue op
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypcsl
. bubmuorexa [JOK
[IpenmMer u 3HaUeHNE OpraHUYECKON
1 XUMUH, [IPEJICTABIICHHE 0 MHOT000pa3uu 1 0 0 htgpss.iim.eds00.n
> TP N p bubnunorexa PDOII
OpPraHUYECKUX COCAUHEHUN https://resh.edu.ru
bubmuorexa [JOK
DJNEKTPOHHOE CTPOEHUE aTOMa yriiepoja
2 (OCHOBHOE U BO30YXKJIEHHOE COCTOSIHH) 1 0 0 https.//m.edso0.1u
B ae i bubaunorexa PO
AJICHTHbIE BO3MOHOCTH aToMa yriiepoja https://resh.edu.ru
XUMHYECKas CBSI3b B OPraHUYECKUX bubnuotexa [JOK
3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs 1 0 0 https://m.edso0.ru
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa bubnuorexa POII
CBsA3EH https://resh.edu.ru
bu6mmoreka [IOK
Teopus cTpoeHUsI OpraHUYECKUX https://m.edso0.ru
4 . 1 0 0
coenuaenuit A. M. byrnepoa bubnuotexa POIII
https://resh.edu.ru
Buasl uzomepun: cTpykTypHas, bubmmoreka [JOK
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE 1 0 0 https://m.edso0.ru
3¢ (HeKTh B MOJIEKYJIaX OPraHuYeCKUX bubnmnorexa POIII
COCIMHEHUN https://resh.edu.ru
6 [IpencraBienue o kinaccupuKaum u 1 0 0 bubnnorexka [JOK

cucrematrueckas Homenkinarypa (IUPAC)

https://m.edsoo.ru
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OpTraHU4YCCKUX BCIICCTB

Bbubmaunorexka POII
https://resh.edu.ru

bu6mmoreka [IOK
Knaccudukanus peakuuii B opraHn4eckoi https://m.edso0.ru
7
XUMUHU bubnmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
8 Cucremaru3zanus 1 0000IIeHNE 3HAHUH 110 https://m.edsoo.ru
TeMe bubnuortexa POIII
https://resh.edu.ru
AJKaHBI: TOMOJIOTUUECKHH psiji, 00111ast bubnnoreka [JOK
9 dbopmyna, HOMEHKIATypa U U30Mepus, https://m.edso0.ru
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE bubnuorexa POIII
CTPOEHHE MOJIEKYII https://resh.edu.ru
bu6mmoreka [IOK
10 Pusnyecknue 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru
aJIKaHOB bubnunorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
HaxoxxneHue ankaHoB B IPUPOJIE.
11 Crioco0bl MONyYeHUs U MPUMEHEHHE nttps://m.ds00.1
bubnunorexa POIII
ATRation https://resh.edu.ru
Huknoankansl: obmias popmya, bubmuorexa [JOK
12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH https://m.edso0.ru
CTPOEHHS U1 XUMHUYECKHX CBOMCTB, CIOCOOBI bubnuorexa POIII
MOJIy4EHUS U IPUMEHEHUE https://resh.edu.ru
. bubmuorexa [JOK
Pemenue pacu€THbIx 3a/1a4 Ha
13 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI https://m.edso0.1u
bubnunorexa POIII

OpTaHHU4YC€CKOIr0 BEUICCTBA IO MAaCCOBBIM

https://resh.edu.ru
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IIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
cocras. Cucremarnzanuus 1 00001IeHE
3HAHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias

dbopMyIa, HOMEHKIIATypa, dJICKTPOHHOE U Etltd6sJ'I/I/IIrCT)1T:cII<::)?rOuK
14 POCTPAHCTBEHHOE CTPOCHUE MOJICKYI. 5 % ' o ' exa P'3HJ
noINOT
CTpyKTypHas U LUC-TpaHC-U30MEpUs https://resh.edu.ru
AJIIKEHOB
bu6mmoreka [IOK
15 du3nyecKre 1 XMMUYECKUEe CBOMCTBA https://m.edsoo.ru
ankeHoB. [IpaBuno MapkoBHUKOBA bubnnorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
16 CrniocoOblI MoTy4eHus U IpUMeHEHUe https://m.edsoo.ru
aIIKEHOB bubnuorexa POIII
https://resh.edu.ru
[TpakTuyeckas padora Ne 1 mo Teme E£6HEOT6§1?OK
s://m.eds00.ru
17 "ITosrydyeHne 3TUIIEHA U U3YYEHHE €T0 ;
e bubmmorexa POIII
CBOMCTR https://resh.edu.ru
Pemenne pacu€THbIX 3a/1a4 HA E:6HZOTe;a HOK
s://m.eds00.ru
18 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI ;
bubnmnorexa POIII
OpPraHUYECKOT0 BEIECTBA https://resh.edu.ru
ATnKanueHbl: CONPsHKEHHBIC, E§6HEOTe§a HOK
s://m.edso00.ru
19 M30JIUPOBaHHBIC, KYMYJIHPOBAaHHBIC. 5 % POII
noImoTeKa
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS https://resh.edu.ru
. . bubnmoreka [JOK
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX 1

https://m.edsoo0.ru
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JUEHOB

Bbubmaunorexka POII
https://resh.edu.ru

bu6mmoreka [IOK
91 CriocoOblI MoTydeHus U IPUMEHEHUE https://m.edsoo.ru
aJKaIMCHOB bubnuorexa POIII
https://resh.edu.ru
AJKUHBI: TOMOJIOTHYECKHIA psijl, 001as bubnnoreka [HOK
99 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U https://m.edsoo.ru
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, bu6nuorexa POII
(bu3UYECKHEe CBONCTBA https://resh.edu.ru
bu6mmoreka [IOK
23 XUMHYECKUE CBOMCTBA AJIKMHOB https.//m.edso0.1L
bubmmotexa POII
https://resh.edu.ru
bu6mmoreka [IOK
24 KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b https://m.edso0.1L
bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
o5 CniocoObI oTy4eHus U IpUMeHEHUe https://m.edsoo.ru
AIIKUHOB bubnuorexa POII
https://resh.edu.ru
bu6nuoreka [JOK
26 Pewienue 3ana4: pac4€Tsl 110 YPaBHEHUIO https://m.edso0.ru
XUMUYECKON PEaKLUU bubnuorexa POII
https://resh.edu.ru
bu6nuoreka [JOK
97 CucreMmaru3anus 1 0000IIeHHE 3HAHUH 110 https://m.eds00.ru
TeMe bubnuorexa POIII

https://resh.edu.ru
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ApEHBI: TOMOJIOTHYECKUH psiJ, 0OmIast

bu6mmoreka [IOK
dbopMyia, HOMEHKJIaTypa. DJIEKTPOHHOE U
28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ hlps.iivr.eson.i
bubnuorexa POIII
6erona U TOJIyOJIa, uX (pu3nyeckue https://resh.edu.ru
CBOIiCTBa
bubmuorexa [JOK
29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU https://m.edso0.ru
3aMEICHUS bubnuorexa POIII
https://resh.edu.ru
. i bubnuorexa [JOK
XUMUYECKUE CBOWCTBA apEHOB: PEAKIIUU
30 MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB htgpss fim.eds00.n
bubnuorexa POIII
Oenzona https://resh.edu.ru
bu6mmoreka [IOK
31 OCco0EeHHOCTH XUMUYECKHUX CBOHCTB https://m.edsoo.ru
cTUpoOJIa bubnunorexa POIII
https://resh.edu.ru
, bubnuotexa [JOK
Pemienne pacu€THbIX 3a/1a4 HA
32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI https://m.eds0.1u
bubnunorexa POIII
OpPTraHUYECKOT0 BEIIECTBA https://resh.edu.ru
bu6mmoreka [IOK
33 CniocoOsblI MoTydeHus U IpUMeHEHUe https://m.edsoo.ru
apeHoB bubnmnorexa POIII
https://resh.edu.ru
bu6nuoreka [JOK
34 I'eneTnyeckas CBA3b MEXKIY Pa3INYHBIMU https://m.edso0.ru
KJIacCaMU yIJIEBOJOPOAOB bubnuorexa POII
https://resh.edu.ru
35 Pacu€rbl 0 ypaBHEHUSIM XUMHUECKUX bubnuoreka [IOK
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peakuuid. Cuctemarusaus u 06001eHne

https://m.edsoo0.ru

3HAHUU 1O TeME bubnmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
36 [Tpupoansrtii ra3. [lomyTHbie HeTSIHBIC https://m.edsoo.ru
rasbl bubmuortexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
37 KameHnHbli1 yroias ¥ IpOayKThl €r0 https://m.edso0.ru
nepepaboTKu bubnnorexa POIII
https://resh.edu.ru
Hedtb 1 criocoOb! €€ mepepaboTKH. bubmorexa LOK
38 [TpumeHneHue TpoAyKTOB nepepaboTKu https.//m.edso0.1L
bubmuorexa POIII
HegH https://resh.edu.ru
bu6mmoreka [IOK
39 I'eneTndeckas CBI3b MEKIY pa3INYHBIMU https://m.edso0.ru
KJIacCaMU yIJIEBOJOPOAOB bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
lanoreHonpon3BOIHbBIE YTJIE€BOAOPOIOB:
40 AJIEKTPOHHOE CTPOCHHE; PEAKIINN https://m.eds00.14
bubnuorexa POIII
SaMelIenHs Tanorena https://resh.edu.ru
. . bubmuorexa [JOK
JlewicTBue 1miemouei Ha
41 raJOreHIPOU3BOIHbIC. B3anmMoelicTBre https://m.edsoo.
bubmuorexa POIII
JTUTAIOTCHAIKAHOB C MAarHUEM M [IHHKOM https://resh.edu.ru
. bubnuorexa [JOK
CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO
42 https://m.edso0.ru

pazneny "Yriaesogopoas”

bubmmorexa POIII
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https://resh.edu.ru

bubmuorexa [JOK
43 Kontponpnast pabora o Teme https://m.edsoo.ru
"VrineBonopoasr" bubnmorexa POIII
https://resh.edu.ru
[IpenenbHbIe OAHOATOMHBIE CITUPTHI:
. bu6mmoreka [IOK
TOMOJIOTHYECKUH psij1, oOmast popmya,
44 CTPOEHHE MOJIEKYII, U30MEPHUS hlips.iivr.eson.i
P Y o pHt, bubnrorexa POIII
HOMEHKJIaTypa, Kunaccn HKaIwus, https://resh.edu.ru
(bu3UYECKHEe CBONCTBA
bu6mmoreka [IOK
45 XUMHYECKUE CBOMCTBA MPEEIbHBIX https://m.edsoo.ru
OJHOATOMHBIX CIIUPTOB bubanorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
46 CriocoOblI oy4eHus U IpUMeHEHUe https://m.edsoo.ru
OJHOATOMHBIX CIIUPTOB bubnunorexa POIII
https://resh.edu.ru
) bu6mmoreka [IOK
[TpocTeie a¢upbl: HOMEHKIATYpa U
47 U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U htgps.iém.ede00.n
YL, . bubnuoreka POIII
XHMHHCCIIX CBOUCTB https://resh.edu.ru
bu6nuoreka [JOK
MHOroaroMHbI€ CHUPTHI: FITUIEHTIUKOIb U
48 [JIMLEPUH, UX (prU3nYecKre U XUMHUYECKUe hitps.//m.ds00.1u
El P bubmuorexa POIII
cBoucTBa https://resh.edu.ru
bu6nuoreka [JOK
49 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE https://m.eds00.ru
MHOT'0aTOMHBIX CIIUPTOB bubnuorexa POII

https://resh.edu.ru
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@DeHoII: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

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

50
cBoiicTBa. TOKCUYHOCTH eHOIa bubnmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
51 XumMuueckue cBoiicTsa dpeHoia
b Bubmmorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
59 CrniocoOblI MoTy4eHus U IpUMEHEHUe https://m.edsoo.ru
denona bubnnorexa POIII
https://resh.edu.ru
[TpakTuueckas paborta Ne 2. Pemenue bubmorexa HOK
https://m.edsoo.ru
53 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
e o | bubnuorexa POII
TTHPTELI QEHOJIBE https://resh.edu.ru
bu6mmoreka [JOK
54 Cucremaruzanus 1 0000IIeHIE 3HAHUH 110 https://m.edsoo.ru
TEME bubmmorexa POIII
https://resh.edu.ru
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE bu6mmoreka [IOK
55 CTpOoeHHE KapOOHUILHOU TPYIIIIbL; https://m.edsoo.ru
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMya, bubnuorexa POIII
MU30MepHUsl U HOMEHKJIaTypa https://resh.edu.ru
bu6mmoreka [JOK
56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE https://m.edsoo.ru
CBOICTBA; pEaKIUH MPUCOCTUHEHUS bubanorexa POII
https://resh.edu.ru
57 Peakiiuu okuciIeHUS U Ka4ueCTBEHHBIC bu6mmoreka [IOK

pCakiuu aJibACTUI0B U KETOHOB

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

bu6mmoreka [IOK
58 CriocoObI MOTy4eHUs aTbJICTHIOB U https://m.edsoo.ru
KETOHOB bubnuorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
OIHOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBHIE
59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHHUS UX hitps://m.eds00.14
’ p bubmmotexa POII
MOJICKY https://resh.edu.ru
bu6mmoreka [IOK
60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX https://m.edsoo.ru
KHCJIOT, UX (PU3UYECKHE CBOMCTBA bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
61 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX https://m.edso0.ru
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT bubnunorexa POIII
https://resh.edu.ru
. . bubnuotexa [JOK
Oco0eHHOCTH CBOICTB MypaBbHHOU
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX htgps.iém.ede00.n
' P P bubnuoreka POIII
KHEIOT https://resh.edu.ru
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX U
bu6nuoreka [JOK
apoMaTHYeCKUX KapOOHOBBIX,
63 NKapOOHOBBIX, THAPOKCHKAPOOHOBBIX e
Fwiap - > THAP P bubnuoreka POIII
cnot. [IpencraBure c
KHCIIOT. IpEACTABUTEIH BLICIIMX https://resh.edu.ru
KapOOHOBBIX KHUCIIOT
[ToHsITHE O IPOU3BOIHBIX KApOOHOBBIX bubmmorexa [IOK
64 P A P https://m.eds00.ru

KHUCJIOT

Bbubaunoreka POIII
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https://resh.edu.ru

bubmuorexa [JOK
CriocoObI mosTyueHus 1 IPUMEHEHNE https://m.edsoo.ru
65
KapOOHOBBIX KUCIIOT bubnuorexa POII
https://resh.edu.ru
. bubmuoreka [JOK
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PIII,
66 5 o N https://m.edsoo.ru
oOuras popmyia, U30M
B PMYTIE, P Bbubnmorexa POII
HOMeHKnatypa https://resh.edu.ru
bu6mmoreka [IOK
®u3nyecKue 1 XUMHYECKHE CBOMCTBA https://m.edso0.ru
67
3¢hupoB bubnuorexa POIII
https://resh.edu.ru
Pemenne pacuérHbix 3aa4: 110 YpaBHEHUIO bubnuoreka [IOK
68 XUMUYECKON PEAKLIUU, HA ONPEIECICHUE https://m.edso0.ru
MOJIEKYJISIPHOUN (POPMYJIbI OpraHUYECKOTO bubnuorexa POIII
BEIECTBA https://resh.edu.ru
b K
[Tpaktuyeckas padora Ne 3. Pemenue nommorexa 110
https://m.edsoo.ru
69 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"Kanb C Y bubnunorexa POIII
apO6oHOBBIE KHCIOTHI. Cl0XKHBIE 3(DUPBHI https://resh.edu.ru
bu6mmoreka [IOK
70 Kupsl: ctpoenue, pusnueckue u https://m.edso0.ru
XUMHYECKHE CBOIMCTBA (THAPOIU3) bubnmnorexa POIII
https://resh.edu.ru
. bu6nuoreka [JOK
Oco0eHHOCTH CBOICTB JKHUPOB,
71 " erpere https://m.edso0.ru
CoJIeprKalIiX OCTaTKH Hell JTBHBIX
ACpHat K pedl bubnuorexa POIII
XKHUPHBIX KKCIOT. JKUpHI B Ipupoie https://resh.edu.ru
72 MBpl1a Kak cOJIM BBICIIMX KapOOHOBBIX bubnuoreka [IOK
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KHCJIOT, UX Morolee Aeiicteue. [lonsatue o

https://m.edsoo0.ru

CHHTETHYECKUX MOKOLIMX CPENCTBAX bubnuorexa POII
(CMC) https://resh.edu.ru
bubmuorexa [JOK
['eHeTn4eckas CBS3b yrieBOI0OPOIOB U
73 KHCJIOPOJICOICPKAIINX OPTaHUYECKUX hitps://m.eds00./u
bubmaunorexa POII
pettects https://resh.edu.ru
bu6mmoreka [IOK
74 Pacuérel no ypaBHEHUSIM XUMUYECKUX https://m.edso0.ru
peakiui bubnuorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
75 Cucremaruzanus 1 0000IIIeHNE 3HAHUN 110 https://m.edsoo.ru
TeEME bubanorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
OO0m1as XxapakTepucTUKa YIrJIeBOJIOB U
76 KJaccu(uKaIus yriaeBoJoB (MOHO-, TU- U https.//m.edso0.1u
’ bubnuorexa POII
MOMHCaXapHIELY) https://resh.edu.ru
bu6mmoreka [JOK
77 Momnocaxapusl: (pu3nuecKrue CBOMcTBa 1 https://m.edso0.ru
HaXO0XJEHUE B MPUPOJIE bubnuorexa POIII
https://resh.edu.ru
bu6nuoreka [JOK
78 IIpuMeHeHne TIIF0KO3bI, €€ 3HaYCHUE B https://m.edso0.ru
JKA3HEIEATEIIbHOCTH OpraHu3Ma bubnuorexa POIII
https://resh.edu.ru
Jucaxapunpl: caxapo3a, MaJIbTO3a U bubnuorexa [JOK
79 nakto3a. HaxoxeHnue B npupojie u https://m.edsoo.ru
bubnuorexa POII

MNPUMCHCHUC NHUCAXapHuI0B
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https://resh.edu.ru

) bubmuorexa [JOK
[Tonucaxapuasl: CTpOSHUE MAaKPOMOJICKYI,
80 du3nYeCKre 1 XUMUIECKHIE CBOHCTBA https://m.eds00.1u
’ Bbubnuorexa POIII
HpUMCHEHHE https://resh.edu.ru
bubmuoreka [JOK
81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX https://m.eds00./u
bubnnorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
Pemienne pacyeTHBIX 337124 HA
82 orpezieNieHUe JI0JIM BBIXOA MPOTyKTa https://m.eds00.1u
bubaunorexa POII
PEaKIMK OT TEOPETUYECKHA BO3MOKHOTO https://resh.edu.ru
bu6mmoreka [IOK
83 Cucremarusanus 1 0000IIeHNE 3HAHUN 110 https://m.edsoo.ru
pazneny bubnunorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
KonTponbhas pabota mo Teme
84 "Kucnopoacoaepamniye opraHu4eckue https://m.eds00.ru
. Bbubaunorexa POII
COC/MHCHHA https://resh.edu.ru
bu6mmoreka [IOK
AMUHBIL: KTacCcu(pUKAIHS, CTPOCHUE
85 MOJIEKYII, 001ast popMyIia, H30MepHs https://m.eds00.14
’ ’ . Bbubmaunorexa POII
HOMEHKJIaTypa U (U3NYECKUE CBOKWCTBA https://resh.edu.ru
bu6nuoreka [JOK
86 XUMHYECKHE CBOMCTBA aTH(PaTHUECKUX https://m.edso0.ru
aMHUHOB bubmnorexa POII
https://resh.edu.ru
87 AHUJIVH: CTPOCHUE aHWIIMHA, OCOOCHHOCTH bubnmoreka [JOK
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XUMHYECKHX CBOMCTB aHUJIMHA

https://m.edsoo0.ru

bubnmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
CrocoObI MoTy4YeHust U IPUMEHEHNE https://m.edsoo.ru
88
anpaTHIECKUX aMUHOB bubmuortexa POIII
https://resh.edu.ru
AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1 bubnnoreka [JOK
u30MepHsi, (GU3NYECKHe CBOWCTBA. https://m.edsoo.ru
89
OtnenbHBIC IPEACTABUTEH 0L bubnuorexa POIII
AMHHOKHCIIOT https://resh.edu.ru
. bubmuorexa [JOK
XVWMHUYECKUE CBOWCTBA aMUHOKHCIIOT, UX
https://m.edso0.ru
90 OMOJIOTMYECKOE 3HAYCHHE aMHUHOKHCIIOT.
C bubmuorexa POIII
WHTE3 U TUJPOJIN3 MENTUIOB https://resh.edu.ru
bu6mmoreka [JOK
01 benku kak npupoIHbIE IOJINMEpHI; https://m.edso0.ru
CTPYKTYpHI O€JIKOB bubnunorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
92 XuMHYUECKHE CBOMCTBA OEITKOB https://m.eds00.14
bubnuorexa POIII
https://resh.edu.ru
bu6nuoreka [JOK
A3oTcoaepIKalre reTeporuKINIeCKe
93 coenuHeHUs. HyKIeMHOBBIE KUCITOTHI: e
g PR 5 ’ bubmmorexa POII
COCTaB, CTPOCHHUE U OMOJIOTHYECKas POJIb https://resh.edu.ru
[TpakTuueckast padborta Ne 4. Pemenue bubnnorexka [JOK
94 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME https://m.edsoo.ru
"A3oTcoaeprKalie OpraHu4ecKue bubnuorexa POII
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coeMHeHus" https://resh.edu.ru
[TpakTuueckas padora Ne 5. Pemenue bubmmoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME https://m.edso0.ru
95 "
PacnoznaBanune opraHn4ecKux bubnmorexa POIII
coeMHeHui" https://resh.edu.ru
bu6mmoreka [IOK
KonTpomnpHas paboTa mo Teme
96 "A30TCom€epKaIE OPraHUUECKHIE https.//m.eds00.1u
s \ HHe Op bubnuorexa POIII
COCHMHCHHA https://resh.edu.ru
OCHOBHBIE TOHATHUS XUMHUU bu6mmoreka [IOK
97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U https://m.edso0.ru
METO/Ibl UX CHHTE3a —IIOJUMEPHU3aLIHS U bubmuorexa POIII
MOJIMKOHICHCALUSI https://resh.edu.ru
bubmuorexa [JOK
[Tnactmaccel. YTunuzanus u nepepadoTka https://m.edso0o.ru
98
TJIacTHKa bubmmorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
99 DnacToMepbl: HaTypaJIbHbIN https://m.edsoo.ru
CHUHTETHYECKHE Kayuyku. Pe3una bubnuorexa POIII
https://resh.edu.ru
) bu6mmoreka [IOK
Bonokna: HaTypanbHbIe, HCKYCCTBEHHEIE,
100 cuHTeTHYeCKUE. [ToMMMeEpHI CIIeNUanbHOTO https. //m.eds00.1u
’ p H bubnuorexa POIII
azHaue
HASHAACHIA https://resh.edu.ru
[IpakTuueckas padora Ne 6. Pemenue bubmorexa HOK
101 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEMe https. //m.eds00.1u
P bubmuorexa POIII

"Pacrio3HaBaHue 1acTMacc U BOJIOKOH"

https://resh.edu.ru
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bubmuorexa [JOK
O00011eHrEe U cCUCTEMATU3 AL
https://m.edsoo.ru
102 U3y4EeHHOT'O MaTepuaia o Teme 1 0 0

Bbubmauoreka POII
" "
BBICOKOMOJIEK YIS pHBIE COSTMHEHHS https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 102 3 6
[NPOT'PAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrpoabnsie IIpakruueckue A p
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 Atom. CocTaB aTOMHBIX s7€p. XUMUYECKUM 1 0 0 https://m.edso0.ru
35ieMeHT. M30Tonbl bubnuorexa POII
https://resh.edu.ru
bubmuorexa [JOK
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, https://m.edsoo.ru
2 1 0 0
KBaHTOBBIC YHCIIA bubnuortexa POIII
https://resh.edu.ru
bubmuorexa [JOK
Knaccudukamnus Xumruaeckux 3JeMeHTOB (S-, https://m.edso0o.ru
3 1 0 0
p-, d-, f-aemMeHTHI) bubmmorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
Pacnpenenenue 351eKTpOHOB IO ATOMHBIM https://m.edso0.ru
4 1 0 0
opOuTamsiM bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 AIIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0 https. //m.eds00.1u
YA bubmuorexa POIII
COCTOAHIH https://resh.edu.ru
bu6mmoreka [IOK
6 OJeKTpOHHbIE KOH(PUTypaIli HOHOB. 1 0 0 https://m.edso0.ru
DIEKTPOOTPULIATETLHOCTh bubnunorexa POIII

https://resh.edu.ru
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[lepuoanueckuii 3akon u Ilepuoauueckas bubnuoreka [IOK
7 cucTeMa XuMHYecKux sneMeHToB Jl. H. https://m.edsoo.ru
MenzneneeBa, CBSI3b C COBPEMEHHOU TEOpHUE bubmuorexa POII
CTPOEHUS aTOMOB https://resh.edu.ru
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB bubnuoreka [IOK
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU https://m.edso0.ru
MPOCTBIX U CJIOKHBIX BEUIECTB MO rpymniaM u bubmuorexa POII
nepuoaam https://resh.edu.ru
bu6mmoreka [IOK
9 CucremaTtuzanus 1 0000IIEHUE 3HAHUH 110 https://m.edsoo.ru
TeMe bubmuorexa POIII
https://resh.edu.ru
Buner xumnueckoii cBsi3u. MexaHn3MBbl bu6nmoreka [IOK
00pa3oBaHusi KOBAJICHTHOM CBSI3H. https://m.eds00.ru
10
Bonopoanas cBsi3b. MexMoneKyIsipHbIe bubnuorexa POIII
B3aHMOJICUCTBHUA https://resh.edu.ru
BasieHTHOCTP 1 BaJIEHTHBIE BO3MOKHOCTH bubmorexa HOK
11 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPHI https://m.eds0.1u
bubnunorexa POIII
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM https://resh.edu.ru
bu6mmoreka [JOK
12 [IpencraBieHuss 0 KOMIUIEKCHBIX https://m.edso0.ru
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa bubnmorexa POIII
https://resh.edu.ru
BemectBa MoJIeKyISIPHOTO U bu6mmoreka [IOK
13 HEMOJIEKYJIIPHOIO CTPOEHHUs. THIIbI https://m.edso0.ru
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA bubnuorexa POII
BEIL[ECTB https://resh.edu.ru
14 [TonsATHE O AMCIEPCHBIX CUCTEMAX. bu6nuoreka [JOK
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[IpencraBieHue 0 KOJJIOUIHBIX pacTBOPax

https://m.edsoo0.ru

Bbubnuorexa POII
https://resh.edu.ru
. bubmuorexa [JOK
HctuHHbIE paCcTBOPHI: HACKIIIICHHBIE U
15 HEHACKIIIEHHBIE, PACTBOPUMOCTE hitps://m.eds00./u
K P P ' bubnuorexa POIII
HUCTaIOTHAPATHI
p Ap https://resh.edu.ru
bu6mmoreka [IOK
16 CriocoObI BEIpaKCHHS KOHIICHTPAIUH https://m.edsoo.ru
pacTBOpPOB bubnnorexa POIII
https://resh.edu.ru
. bubmuorexa [JOK
Pemenne 3a1a4 ¢ MCIOJIL30BAHUEM HOHSTUI
17 "MaccoBas JI0JIs1 pacTBOPEHHOTO BelecTBa" https://m.eds00.1u
| AOTAP P | B ’ bubmuorexa POII
MOJIApHAA KOHLCHTpala https://resh.edu.ru
bu6mmoreka [IOK
18 Knaccudukamus 1 HoMeHKIaTypa https://m.edsoo.ru
HEOPraHUYECKHUX BELIECTB bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
19 CucreMmaru3anus 1 0000IIeHNE 3HAHUH 110 https://m.edsoo.ru
TEeME bubmnorexa POII
https://resh.edu.ru
KonTtponbHas pabora o Temam "CtpoeHue
. bu6mmoreka [IOK
atoma. [lepuoanueckuii 3aK0H 1
https://m.edsoo.ru
20 [Tepuoanueckast cucteMa XUMHUYECKUX
LUM " e bubnuorexa POIII
sanemenToB /. 1. Menaeneesa", "Ctpoenue https://resh.edu.ru
BemecTBa. MHOrooOpasue BemniecTs"
21 Knaccudukanus XuMU4ecKux peakuui B bubnnorexka [JOK

HEOPT: aHUYECKOH U OpI‘aHI/I‘-IeCKOI\/'I XHUMHUH.

https://m.edsoo.ru
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3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIMsIX

Bbubmaunorexka POII
https://resh.edu.ru

bubmuorexa [JOK

99 Tennobie 3 PEKTH XUMHYESCKUX PEAKIIH. https://m.edso0.ru
TepMoxuMuueckrue ypaBHEHUS bubmuorexa POII

https://resh.edu.ru
bu6mmoreka [IOK

93 Briuucnenus no ypaBHEHUSIM XUMHUYECKUX https://m.edso0.ru
peakuil ¥ TEePMOXUMHUYECKUM YPaBHEHUSIM bubnunorexa POIII

https://resh.edu.ru
. " bubmuorexa [JOK

CKopoCTh XMMHUYECKOH peaklu, e€

24 3aBUCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB. https.//m.edso0.1L
Karanus u kaTanuszaropbl bubamorexa POL

https://resh.edu.ru
bu6mmoreka [JOK

25 ['oOMOTeHHBIC U TEeTepOTreHHBIC PEAKITUU https://m.eds00.14
bubnunorexa POIII

https://resh.edu.ru
[IpakTuueckas pabora Ne 1 o teme bubmorexa [JOK

26 "BnusiHMe pa3MTUYHBIX (GaKTOPOB Ha https.//m.eds00.1u
. " bubmnorexa POII

CKOpPOCTh XUMHUYECKOH peaKkInu https://resh.edu.ru
bu6nuoreka [JOK

97 OGpatumbie 1 HEOOpAaTUMBIE PEAKITHH. https://m.eds00.ru
XHWMHYECKOE PAaBHOBECHE bubnuorexa POIII

https://resh.edu.ru
[TpakTnueckas padota Ne 2 o reme bubnnorexka [JOK

28 "BausiHue pa3nuuHbIX GakTOpOB Ha https://m.edsoo.ru
MI0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS" bubnuorexa POII
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bubmuorexa [JOK
DnekTponuTHdeckas aucconnanus. CuiabHbIe
29 U cna0bie 1eKTPouThl. CTEICHb https://m.edso0.ru
Bbubnuorexa POII
JHUCCOLHALMA https://resh.edu.ru
bubmuoreka [JOK
HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX
30 pacTBOopoB. Bomopoausiii mokazarens (pH) https.ivn.eson.
bubnnorexa POII
pactsopa https://resh.edu.ru
bu6mmoreka [IOK
31 I'maponus coneit. Peakiuu, mpoTekaroiye B https://m.edsoo.ru
pacTBOpax 3IEKTPOIUTOB bubnuorexa POIII
https://resh.edu.ru
[TpakTrueckas padora Ne 3 o Teme bubmorexa [TOK
32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX https://m.eds00.Mu
. bubnuorexa POII
JICKTPOTITOR https://resh.edu.ru
bu6mmoreka [IOK
OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
33 peakiuy. BaxxHeiie OKUCIUTEI U https://m.eds00.Mu
bubnuorexa POII
BOCCTAHOBUTEIH https://resh.edu.ru
bu6mmoreka [IOK
34 MeTto/1 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) https://m.edsoo.ru
Oananca bubnuorexa POIII
https://resh.edu.ru
bu6nuoreka [JOK
35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB https://m.edsoo.ru
BEIIIECTB bubmnorexa POII
https://resh.edu.ru
36 Pemienue 3agau pa3auyHbIX TUIOB bubnmoreka [JOK
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bubnuorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
37 p https://m.edsoo.ru
eIICHUE 3a71a4 Pa3INYHBIX TUIIOB EuGorexa POLLI
https://resh.edu.ru
bu6mmoreka [IOK
38 Cucremarusanus 1 0000IIeHNE 3HAHUN 110 https://m.edsoo.ru
Teme "XuMuueckue peakiuun" bubnuorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
39 KoHTposbHas pabota o teme "XuMHU4YecKre https://m.edsoo.ru
peakuun" bubnuorexa POIII
https://resh.edu.ru
ITonoxxenue Hemetauios B Ilepuoanueckoit bubnuotexa [JOK
40 CHUCTEME XUMHUYECKUX deMeHTOoB /I. . https://m.edsoo.ru
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX bubnuotexa POIII
aToMoB. PU3NYECKUE CBONCTBA HEMETAIIJIOB https://resh.edu.ru
bu6mmoreka [JOK
AnoTponusi HeMETauIoB (Ha IpUMEpe https://m.eds00.ru
41
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa) bubnuorexa POIII
https://resh.edu.ru
bu6nuoreka [JOK
42 Bonopon: nonyuenue, pusndeckue u https://m.edso0.ru
XUMHYECKHE CBOWCTBA. [ mapuasl bubnuorexa POIII
https://resh.edu.ru
["asorenHsl: HaXOXKIEHUE B PUPOJIE, CITOCOOBI bubnuorexa [JOK
43 NOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE https://m.edsoo.ru
CBOMCTBA bubnuorexa POII
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I"anorenoBoiopoabl. Baxkneiue E::6H/P/10Te§a HOK
s://m.edso0.ru
44 KHCJIOPOJICOIEPKAIINE COSTUHEHUS o
ATOrCHOB bubnuorexa POIII
T
https://resh.edu.ru
JlaGopaTopHbIe U TPOMBITIUICHHBIE CITOCOOBI E;I(?/P/I;T:;Saogro}(
J/m. Iu
45 MOJTy4deHHs TasioreHoB. [IpuMenenue .

. bubmmotexa POII
rajJiOr¢HOB U UX COCAUHCHUI https://resh.edu.ru
[TpakTuueckast pabota Ne 4. Pemenue ES(SS/P/I;T:&??K

://m.edso00.ru
46 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME D
- " bubnunorexa POII
aJIOTCHBI
https://resh.edu.ru
Kucnopon: naboparopHsie u bubnnoreka [JOK
47 IPOMBIIIJICHHBIE CIOCOOBI MOTyYSHHUS, https://m.edso0.ru
¢duznyeckue U xuMmudeckue ceorcTra. O30H. bubnuorexa POIII
[MpumeHeHre KUCIOpOoIa H 030Ha https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
48 OKcubl ¥ IEPOKCUABI .
bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edso0o.ru
49 Pemienue 3a1au pa3auyHbIX TUIOB D
bubnuorexa POIII
https://resh.edu.ru
Cepa: HaXOXKJICHUE B IIPUPOJIC, CITOCOOBI E§6;;;T:§;(L)I?K
//m. Iu
50 MOJTyYeHUs!, PU3NICCKUE K XUMUICCKHE D
o bubmmotexa POII
cBoucTBa https://resh.edu.ru
51 CepoBoniopoi, cynbhuabt bubnuoreka [IOK
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https://m.edsoo0.ru

bubnmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
Kucnopoacoaepsxaiiye coeAMHEHHS CEPBI. https://m.edsoo.ru
52 . N
OcoOEHHOCTH CBOMCTB CEPHOM KHCIIOTHI bubmuortexa POIII
https://resh.edu.ru
[TpakTuueckast paborta Ne 5. Pemenue bubmorexa HOK
53 SKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u https.//m.edso0.1L
) P " A P bubnuorexa POII
€ COCAHHEHI https://resh.edu.ru
bubmuorexa [JOK
A3OT: HaX0XKJICHHUE B TIPUPO/IE, CIIOCOOBI
54 MOTy4eHUs1, GU3UIECKHUE U XUMHUYECKUE https.//m.edso0.1L
Yq 1& BubGnuorexa POIII
CBOMCTBAa. AMMMAK, HUTPU/IbI https://resh.edu.ru
bu6mmoreka [IOK
55 Kucnoponconepsxamue coenMHeHUs a30Ta. https://m.edso0.ru
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI bubnunorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
IIpumeneHne a30Ta U €ro COeAMHEHUM. https://m.edsoo.ru
56
A3O0THBIE yI0OpEeHUs bubnuorexa POIII
https://resh.edu.ru
bu6nuoreka [JOK
®dochop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI
57 TIOJTy4YCeHUs, PU3NICCKHE U XUMHUIECKHE s iiin.eulson.n
Elq (i) bubmuorexa POIII
cBoiictBa. @ochunsl u pochun https://resh.edu.ru
bu6mmoreka [IOK
Oxkcuasl hochopa, pocopcoaepxanine
58 el pocopa, docopeonepra https://m.edso0.ru

kucinoTsl. Comu hochopHO KUCTOTHI

bubmmorexa POIII
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bubmuorexa [JOK
59 [Tpumenenue dpocdopa u ero coeqMHEHUH. https://m.edsoo.ru
®dochopubie ynoOpeHus bubnmorexa POIII
https://resh.edu.ru
[TpakTuueckas padora Ne 6. Pemenue bubmorexa [IOK
. https://m.edso0.ru
60 JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "A30T U
., bubnuorexa POIII
ochop u ux cocpmmers https://resh.edu.ru
bu6mmoreka [IOK
VYriepoa: HaX0XJIeHUE B PUPOJIE,
61 AJUIOTPOITHBIC MOAM(PUKAIINK; PU3HICCKUE U htgpss.iim.eds00.n
p fl T bubnuorexa PDOII
XUMHUYECKHE CBOICTBA, IPUMEHEHHE https://resh.edu.ru
bu6mmoreka [IOK
62 Oxcun yraepoxaa(ll), okena yriaepona(1V), https://m.edso0.ru
yrojbHasl KUCJIOTa U €€ COIU bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
63 Perrenvie 3a1a4 pa3aHyHBIX THITOB htgps.iém.ede00.n
adp bubnunorexa POIII
https://resh.edu.ru
. bu6mmoreka [IOK
KpeMHuuii: HaxoxJIeHHE B IPUPOJIE, CITIOCOOBI
64 oJy4eHwUsI, GU3NUECKHE K XMMUYCCKUE https.//m.edso0.1u
TOJT ,
Elq bubnmnorexa POIII
cpomnctsa https://resh.edu.ru
bu6nuoreka [JOK
Oxkcun kpemuusi(1V), kpeMHUEBas KUCIOTA, https://m.edso0.ru
65
CUJTMKATHI bubmuotexa POIII
https://resh.edu.ru
66 [IpumeHeHne KpeMHUS U €r0 COETMHEHU. bubnuoreka [IOK
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CTCKHO, €TI0 MMOJIYy4YCHUC, BUJbI CTCKJIIA

https://m.edsoo0.ru

Bubmmorexa POIII

https://resh.edu.ru
bubmuorexa [JOK

67 Pewienue 3ama4d pasiMuHbIX TUIIOB https://m.edsoo.ru
AaTp bubnuorexa POIII

https://resh.edu.ru
bu6mmoreka [IOK

68 Cucremarusanus 1 0000IIeHNE 3HAHUN 110 https://m.edsoo.ru
TeMme "HemeTtaiinr" bubnuorexa POIII

https://resh.edu.ru
bubmuorexa [JOK

https://m.edsoo.ru

69 KourponsHas pabora no treme "Hemeramisr"

p p bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK

70 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN padoThI, https://m.edso0.ru
KOPPEKIIHSI OIIHOOK bubnunorexa POIII
https://resh.edu.ru
ITonoxxenue meraiuioB B llepuoanyeckon bubnuotexa [JOK
CHCTEME XMMHYECKUX 3JIEMEHTOB. https://m.edsoo.ru
71
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX bubnunorexa POIII
000JI0YEK aTOMOB METAIIOB https://resh.edu.ru
bu6nuoreka [JOK
7 OO6mue ¢puznueckre CBOMCTBA METAIIOB. https://m.edsoo.ru
[IpyMeHeHne MeTallIoB B OBITY U TEXHUKE bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
73 CnnaBel MetaiioB. Kopposust Mmeranios https://m.edso0.ru

bubmmorexa POIII
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bubmuorexa [JOK
74 Pewienue 3a1a4 pa3nMyHbIX THIIOB hitps.Jim.edsoo.u
bubnuorexa POII
https://resh.edu.ru
DJIEKTPOXUMUYECKUH PsiJl HAIPSKEHUI bubmorexa [IOK
75 MeTaiioB. OOLIKe CIIOCOObI MOTYIECHHSI https.ivn.eson.
bubnuorexa POIII
METaLIon https://resh.edu.ru
OO6mas xapakrepuctuka metayoB |A-
rpynns [lepuoanueckoit cucteMbl bubnuoreka [IOK
76 XUMUYECKHX IeMeHTOB. Hatpuii n xanuii: https://m.edso0.ru
nosyueHue, GU3ndeckue U XuMHUIECKHe bubnuorexa POII
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U https://resh.edu.ru
UX COEOUHEHUN
O6mas xapakrepuctuka metamioB |A-
rpynnsl [lepuoanueckoit cucteMbl bubnuoreka [IOK
77 XUMUYECKUX DIIEMEHTOB. Maruui u https://m.edso0.ru
KaJbLIMI: IOTy4YeHue, Gusnyeckue u bubnuorexa POII
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://resh.edu.ru
IIPOCTBIX BEIIECTB U UX COCIUHEHUN
bu6mmoreka [IOK
78 JXKEcTrocTh BOMIBI U CIIOCOOBI €€ yCTpaHSHHUS s iiin.eulson.n
bubnuorexa POIII
https://resh.edu.ru
bu6mmorexa [IOK
79 ANIOMMHUI: TIOTydeHue, (pu3ndeckue u https://m.edso0.ru
XUMUYECKHE CBOWCTBA, IPUMEHEHHE bubnnorexa POIII

https://resh.edu.ru
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AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [IOK
80 THJIPOKCHJIA ATFOMUHMUS, https://m.edsoo.ru
TUJIPOKCOKOMILJIEKCHI ATFOMUHMUS, UX bubanorexa POIII
IpUMEHEHHE https://resh.edu.ru
bubmuorexa [JOK
81 Pelenue 3a1a4 pasjiMyHbIX TUIIOB https’// m.£ds00.L
Bbubnuorexa POII
https://resh.edu.ru
[TpakTrueckas padora Ne 7. Pemienue bubmorexa HOK
https://m.edsoo.ru
82 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn" bubmorexa PO
https://resh.edu.ru
OO0m1as XxapakTepUCTUKa METAILIOB bubnnorexka [JOK
83 no0ouHbIX noarpynn (b-rpymnm) https://m.edso0.ru
Ilepronueckoi CUCTEMbI XUMUYECKUX bubanorexa POII
3JIEMEHTOB https://resh.edu.ru
bu6mmoreka [JOK
84 Pusznyeckue 1 XUMHUUYECKHE CBOMCTBA XpoMa https://m.edsoo.ru
Y €r0 COCIMHEHNN, UX PUMEHEHUE bubnunorexa POIII
https://resh.edu.ru
. bu6mmoreka [JOK
Baxwuelimme coeMHEHNs] MapraHia.
85 [lepmaHraHaT Kanaus, €ro OKUCIUTEIbHBIE https://m.eds00.14
. ’ bubnuorexa POIII
choncTea https://resh.edu.ru
. bu6mmoreka [JOK
du3nyeckre U XUMUYECKHE CBOKMCTBA JKeje3a
86 U ero coequHenwuii. ITonyuenue u s iiin.eulson.n
bubmnorexa POII
MIPUMEHEHUE CIIJIaBOB XKee3a https://resh.edu.ru
N bubmuoreka [JOK
87 du3nyecKkrue U XUMUYECKHE CBOMCTBA MEIH U

https://m.edsoo0.ru
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€€ COCIMHEHMM, UX IPUMEHEHUE

Bbubmaunorexka POII
https://resh.edu.ru

. bu6mmoreka [IOK
dusnueckue U XUMUUECKHE CBOMCTBA IIMHKA
88 U €ro COeIMHEHNN, UX IPUMEHEHNE https://m.eds00.1u
r A ’ p ’ Bubmmoreka POIII
UAPOKCOKOMILICKCHI IIMHKA https://resh.edu.ru
[TpakTrueckas padora Ne 8. Pemenne bubmorexa LIOK
https://m.edsoo.ru
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Meramibl T0OOOYHBIX I10 " bubmorexa PO
Uy https://resh.edu.ru
bu6mmoreka [IOK
90 Pewienue 3a1a4 pa3audHbIX TUIIOB https://m.eds00.1u
AaTp bubanorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
01 O06o01IeHre U cucTeMaTU3alus H3Y4eHHOTO https://m.edsoo.ru
MaTepuania 1o reme "Merasuibr" bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
92 KoutponsHas pabora no teme "MeTtauis!"

p p bubmmorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK

03 AHanu3 pe3ynbTaToB KOHTPOJILHON PabOTHI, https://m.edso0.ru
KOPPEKIIHSI OIIHOOK bubnmorexa POIII
https://resh.edu.ru
. bu6nuoreka [JOK
Ponb xumMuu B 00eCTICUeHUN YCTOMIHUBOTO
94 a3BUTHS YesoBeUecTBa. [[oHATHE O hitps://m.edsoo.1u
P ' Bbubanorexa POIII

HAaYYHBIX MCTOAAaX UCCICAOBaHNA BCIICCTB

https://resh.edu.ru
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HayuHble npuHIUIBI OpraHu3aluu bubnuoreka [IOK
XHUMHUYECKOT0 TTPOU3BO/JICTBA. https://m.edsoo.ru
95
[TpombIIIEHHBIEC CITOCOOBI TTOJTYYCHHS bubmuorexa POII
Ba)KHEUIIINX BEIIECTB https://resh.edu.ru
bubmuorexa [JOK
96 XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH https://m.edsoo.ru
Cpelbl U €T0 MOCIEACTBUSA bubnmorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
97 XuUMUS U 3J0pOBbE YEJIOBEKA. https://m.edsoo.ru
JlexkapcTBEHHEBIE Cpe/ICTBA bubnunorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
08 Xumug iy, Posab xumun B o0ecieueHuu https://m.edsoo.ru
[IHIIEBON OE30IMaCHOCTH bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
99 Kocmernueckue u napdromMepHbie cpeicTBa. https://m.edso0.ru
beiToBas xumus bubnunorexa POIII
https://resh.edu.ru
XuMHs B CTPOUTENBCTBE. BaskHenmume bubmorexa HOK
100 CTPOHTENILHBIE M KOHCTPYKIIMOHHBIC hitps.//m.eds00.14
bubnunorexa POIII
MaTepUabl https://resh.edu.ru
bu6mmoreka [JOK
101 XHUMHS B CENBCKOM XO35IUCTBE. https://m.edso0.ru
Opranndeckue 1 MUHEPATbHBIC yI00pEeHUS bubmuotexa POIII
https://resh.edu.ru
102 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO bubnuoteka [JOK

TEMC

https://m.edsoo.ru



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

Bbubmaunorexka POII
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 4 8


https://resh.edu.ru/




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

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
Xumus, 10 xnacc /T'abpuensa O.C..., AKITMOHEpHOE OOIIECTBO

"UznarenscTBo"[IpocBemenue”

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus, 11 knace/ IN'abpuensa O.C., OctpoymoB N.I',Cnankos C.A,JIéBkun A.H.
AxknmonepHoe obuiectBo"M3narensctBo"[Ipocsemienne”

Xumus, 10 knacc /T'abpuensn O.C...AKiiuoHepHOe

obmectBo"M3narenscTBo " [IpocBemenne"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
bubmmnoreka L{OK https://m.edsoo.ru

bubarorexa POIII https://resh.edu.ru
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