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IHOACHUTEJIBHAA 3AIINCKA

Pabouyast mporpamMmma 1o XMMHMH Ha YpOBHE CpeIHEro obiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHWH K pe3yiabTaraM OCBOeHHUS (enepanbHO  00pa3oBaTeNbHON
nporpaMMmsel cpennero obmero obpazoBanusi(®OIl COO), npencraBneHHbIXx B PenepaibHOM
rocymaapcTBeHHOM oOpasoBatenbHOM craHmapre COO, ¢ yuérom Konmenmuu mnpemnonaBaHus
y4eOHOTro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHu3amnusax Poccuiickoit denepanmw,
peanu3yroIuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI, 1 OCHOBHBIX I0JI0KeHHH «CTpaTeruu
pasButusi Bocriutanus B Poccuiickoit ®denepanuu Ha nepuon ao 2025 roma» (Pacmopsuxenue
[TpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMHusl Ha YpOBHE YINIyOJIEHHOTO W3Y4YEHHs 3aHHMAeT Ba)KHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpa3oBanusi ydanmxcs 10-11 kmaccoB. W3ydenue mpenmera,
peanuzyemMoe B YCHOBUSAX JU(BGEPEHIMPOBAHHOTO, MPOQUIBHOTO OO0Yy4YeHHUs, MPU3BAHO
obecrieunTh 0011€00pa30BaTENFHYI0 U OOMIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHUKOB IITKOJIBI,
HEOOXOIMMYIO ISl aJanTalii UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKU3HH B COLIMyME, a
TaKXKe IS MPOAOJDKEHHMS OO0y4deHHs B OpraHu3alusax MNpo(ecCHOHAIBHOrO 00pa3oBaHMsA, B
KOTOPBIX XUMHUS SBJISAETCS OAHOM U3 MPUOPUTETHBIX AUCLUIIINH.

B mnporpamMMe mo XMMUM Ha3zHaueHUEe npeaMeTa «XHUMHUS» NOIydaeT MOAPOOHYIO
WHTEPIPETALMI0 B COOTBETCTBUM C OCHOBomnonararomumu nojoxenusmu PI'OC COO o
B3aMOOOYCIIOBJIIEHHOCTH IIeJIeH, COAep KaHusl, Pe3yIbTaTOB 00YUYEeHHUsI U TPeOOBAHUI K YPOBHIO
HOJATOTOBKM BBIMYCKHUKOB. CBHUJETENBCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBIMOIHAEMBIC
POTPaMMOii 10 XUMHHU (YHKIIHU:

¢ nH(POPMAIIMOHHO-METOIMUECKasl, peanu3als KOTOpod oOecnednBaeT MOJIy4YeHHE

NPEJCTAaBICHUSA O IIeNAX, COJEPKAHWU, OOIIEeH CTpaTeruu OOy4eHHs, BOCIIUTAHUA U
pa3BUTHA 00YYarOIUXCsl CPEICTBAMH MPEIMETa, U3y4aeMOoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpasi MpeayCMaTpUBACT OIpeeIeHUe: MPUHITUIIOB

CTPYKTYPUPOBAaHUS M  TIOCJIEJOBATEIBHOCTH M3Y4YEHHs Yy4eOHOro Marepuania,
KOJINYECTBEHHBIX M Ka4ECTBEHHBIX €T0 XapaKTEPUCTHK; MOJIXOM0B K (OPMHPOBAHUIO
COJICp)KATEILHOM OCHOBBI KOHTPOJII W OIICHKH OOpa30BaTeIbHBIX JOCTIKECHHUM
o0yyaromuxcsi B paMKax MUTOTOBOM aTTecTallMu B (popMe eAMHOro rocynapCTBEHHOIO
9K3aMeHa 110 XUMHH.

[Tporpamma asst yriryOaEHHOTO N3YUYEHUS] XUMHH:

® yCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpKaHHue, 00s3aTeIbHOE ISl U3yUeHHsl B

pamKax OTJEJbHBIX npodurei, npelycMaTpuBaeT  paclpenecHue u
CTPYKTYpHUPOBAHHE €ro Mo KjaccaMm, OCHOBHBIM COJIEp)KaTeIbHBIM JIMHUSAM/pa3aenam
Kypca,

e 1aéT MpUMEpHOE pacrpesesieHne yu4eOHOro BpEeMEHHU, PEKOMEHIYEMOTo Al M3Y4YEeHHs
OTJIEIbHBIX TEM;

e [Ipe/iylaraeT MPUMEpHYIO MOCIeA0BaTENbHOCTh U3yUeHUs! y4eOHOro MaTtepuaina ¢ yuéTom
JIOTUKU MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

® 1aéT METOAUYECKYI0 MHTEpPHpETaluio LeJaell M 3aJad  M3y4yeHus npeaMera Ha
yriayOa€HHOM ypOBHE € Y4E€TOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETO
oOuiero o0Opa3zoBaHUs, COJEPIKATENBHON XapaKTEPUCTUKHU IIAHUPYEMBIX PE3yJIbTaTOB



OCBOCHHSI OCHOBHOH 00pa30BaTENbHOM MPOTrpaMMbl CPEIHEro 00Iero odpa3zoBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TAKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATENbHBIX JCHCTBUNA OOYy4YaromIerocss IO OCBOCHHUIO COJEpKaHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3UIMSAM B MporpaMme IO XHUMHUHU MPeILyCMOTpeHa
MIPEEMCTBEHHOCTh C OOyYE€HHEM XHMHU Ha ypPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs. 3a
npeleiaMu  YCTAaHOBJICHHOM MpOrpaMMoON MO XUMHH  00s3aTenbHOM  (MHBapUaHTHOM)
COCTaBIISIIOIIEH co/lep)KaHUs Y4eOHOTO mpeaMeTa « XuMUs» 0CTa&Tcsi BO3MOXKHOCTH BHIOOpA €ro
BapUaTUBHON COCTABIISIONIEH, KOTOpas JOJKHA ONPENENIAThCS B COOTBETCTBUU C HAIIPAaBICHHEM
KOHKPETHOT'0 OISt 00yUESHHUS.

B cootBerctBUM ¢ KoHuenTyaibHbIMUA mnodoxkeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOTO U YrITyOJIEHHOTO YPOBHEH B cucTeMe quQepeHIIMPOBaHHOTO 00ydeHUs Ha
YpOBHE CpeqHero o0iiero o0pa3oBaHUsl XUMHUS HA YPOBHE yriyOJIEHHOIO M3y4YE€HUs HaIpaBlICH
Ha peanu3alyio IMPEEeMCTBEHHOCTH C MOCIEAYIOIIUM JTaloM TMOJXy4YeHHs] XUMHYECKOIro
o0pa3oBaHMsI B paMKaX MH3y4YEHUS CIEHUATbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCITUIIMH B By3aX M OpraHU3alusax cpeaHero npodeccuoHanbHOro oopa3oBanus. B a1oii cBs3u
U3yueHHe TMpenMeTa «XUMHS» OpPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHue Hu
yIIyOJieHHEe TEOPETHYECKOW W TPAKTHYECKOW TIOATOTOBKH OOYyYaromuxcs, BbIOpaBIIUX
orpeneneHHbI MPohMIb 00ydeHHUs,, B TOM YHCIIE C MEPCIEKTUBON MOCIEAYIOMIETO MOMyYSHHS
XUMHUYECKOT0 00pa30BaHUs B OpraHU3aIusaX npodeccuoHaibHOro oOpasoanus. Hapsay ¢ aTum,
B cBere TpeboBanuii ®I'OC COO x maHUpPyeMBbIM pe3yjbTaTaM OCBOCHHS (denepaibHON
00pa3zoBaTeNbHON MPOrpaMMBbl CPEHEr0 O0IIero oOpa3oBaHMs M3YyYCHHE MpeaMeTa «XHUMUS)
OPUEHTHPOBAHO TAK)KE HA PEIICHUE 3a7a4 BOCIUTAHUS U COI[MAILHOTO Pa3BUTHsI 00YyUYaIOUINXCS,
Ha GOPMUPOBAHKE Yy HUX OOIICUHTEINIEKTYAIbHBIX YMEHUI, YMEHUI pallmoHaTu3aluy yueOHOro
Tpyda W  OOOOIIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOMIMX  MEKIUCIUILTUHAPHBIH,
HaJIIPEIMETHBIN XapaKTep.

CocraBnsomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyONEHHOTO HM3y4YEHHS SIBIISIOTCS
yryonénneie Kypebl — «Opranudeckass xuMus» n «OOmas U HeopraHudeckass xumus». [Ipu
OTIPENIeICHNH TIOAXO0JI0B K OTOOPY M CTPYKTYPHOH OpraHHM3alMy COJCPKAHUS ITHX KYpPCOB B
mporpamMme Mo XUMHUHU 3a OCHOBY MpHHATH mojoxkeHust @PI'OC COO o paznuuusx 6a30BOTO U
yrayO0aEHHOTO YpOBHEH U3yUeHUs MpeaMeTa.

OcHoBy coaepxanusi kypcoB «Opranuueckas xuMus» U «OOmas ¥ HeopraHuyeckas
XUMUSD COCTABIISIET COBOKYMMHOCTh MPEIMETHBIX 3HAHUN M YMEHUN, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yuYeHHs MIpeAMeTa. JTa CHUCTeMa 3HAaHUI TOJydaeT OmpeAeiEHHOE TEOpEeTHYECKOe
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbpmMii  00BEM
¢axTonormueckoro mMarepuana. Tak, Ha yriayOI€HHOM YpOBHE M3y4YeHHS IpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YBEIHUYEHHUS O0bEMa 3HAHUH O XHUMHYECKHX OJJIEMEHTaX H
CBOICTBaxX MX COEAMHEHUN HA OCHOBE PACHIMPEHUS U YIUIyOJIeHUS MPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs PEaKIHii, paccCMaTpuBaeMbIX C
TOUYKH 3pEHHUS XUMHUYECKONH KUHETHKH U TEPMOJMHAMUKU. V3yueHue nepruoanueckoro 3akoHa u
[lepuoanueckoit  cuUCTeMbl  XMMHYECKHX  DJJEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUIX O CTPOSHUH aTOMa. XUMUYECKast CBA3b OOBACHSICTCS C
TOYKU 3pEHHsI PHEPreTHYECKUX HM3MEHEHHUH mpu e€ o0pa30BaHUM M pPa3pyLICHHH, a TaKXKe C
TOYKHA 3pEHHs] MeXaHH3MOB €€ oOpa3oBaHusA. V3ydyeHue THIIOB pEaKIHid JTOTIOIHSACTCS



(dopMHpOBaHUEM TPEACTABICHUN 00 NMEKTPOXMMUYECKHX MPOIECcCaX U JIEKTPOIU3E PACILIaBOB
U pacTBOpPOB BeLIECTB. B Kypce OpraHMYeckod XHMHM IIPU PACCMOTPEHUU PEAKLUOHHOU
CIOCOOHOCTH COCMHEHUH ynensieTcsi 0co00e BHUMaHHE BOIpocaM 00 3JIeKTPOHHBIX A deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakiuil.

Ocoboe 3HaueHHe UMeeT TO, YTO Ha COJepKaHHe KYpPCOB XMMMHU YIIyOJIEHHOTO YPOBHS
U3y4YeHMsl Ui KJIacCOB OIpeNeNEéHHOro mpoduis (IJIaBHBIM 00pa3oM Ha UX CTPYKTypy U
XapakTep JONOJIHEHUH K oOlIell cucreMe NpeAMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHbIC
npeaMmeTsl. Tak, Hampumep, B COJEpKaHUM NpeAMeTa s KIacCoB XHMHUKO-(PU3MUYECKOTro
npoduiis 60ibIIOe 3HAYCHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro Marepuana 1o oomeid XuMum.
[Ipu w3ydyeHuu mnpeamera B JAAHHOM CIydae akKLEHT OyAeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HaHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHUHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAHEHHS MAacChl W DHEPIUM, 3aKOHBI
TEPMOJUHAMMKH, DJICKTPOIN3a, IPEACTABIECHUSA O CTPOCHUH BEILECTB U IPYTOE.

B 10 ke Bpems B copepikaHUM MpeaMeTa AJIs KJIACCOB XMMMKO-OMOJIOTHYECKOro IpoQus
OonbIIMI yaeabHbIN Bec OyIeT UMeTh OpraHuueckas XuMus. B 3Tom ciyuyae mpenocraBisieTcs
BO3MOXHOCTb /17151 60s1ee 00CTOATENIBHOTO pAaCCMOTPEHHSI XUMUUECKOM OpraHu3aluy KJIeTKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IpHUMEpY, TaKhe CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIIeBOIbI, HYKIEMHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HaHMUS O COCTaBE M CBOMCTBAaX IMpPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CITy’KaT OCHOBOM IS M3yYEHUS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3A, IBIXaHHS, TTHIIEBAPEHUSL.

B muane (opMupoBaHMs OCHOB HAay4HOTO MHUPOBO33PEHHUsS, OCBOEHHUS OOIIEHAYYHBIX
METOJIOB IIO3HAHMSI U OIIBITA IIPAKTHYECKOTO IPUMEHECHNS HAy4YHbIX 3HAaHUM U3yYEHUE IIpeIMeTa
«XuMus» Ha YrIyOJE€HHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C y4eOHBIMU
peaMeTaMu, BXOJSAIIMMU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HayUYHbIE TPEIMETHI»,
«Matemartuka 1 uH(popMaTHKa» U «PycCKuil sI3bIK U IUTEpATYypay.

[Ipu m3yuenun ydeOHOro mpeaMera «XUMHS» Ha YrIIyOJEHHOM YpOBHE TakXke, Kak Ha
YPOBHE OCHOBHOI'O U cpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amayeii
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHPOBAHHE OCHOB HAyKHM XHMHU Kak 00JacTh
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTHUYECKON JESATENIbHOCTH YEJIOBEKa U OJHOro U3
KOMIIOHEHTOB MUPOBOW KYJbTYpbl. Pemienue 3Toil 3agaun Ha yriyOJ€HHOM ypOBHE M3Yy4EHHUs
IIpeaMeTa MpeArnosaraeT peaau3anuio TaKuX HeseH, Kak:

e hopMupoOBaHME MPEJICTABICHUI: O MaTepHAIbHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTSX U
IIO3HABAEMOCTH SIBJICHUHU MPUPOJBI, O MECTE XMMHH B CHCTEME €CTECCTBCHHBIX HAYK U
e€ Belyllel posin B 00eCNeYeHUN YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PELICHUU
npoOeM 3KOJIOTUYECKOM, SHEpreTM4yeckoil M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUHU
MEIULVHBI, CO3JaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX MHCTOYHHUKOB DJHEPIUH, B
o0ecrnieyeHUH palMOHaIbHOTO IIPUPOIONOIb30BAHUS, B ¢dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YeIOBEeKa, a TAKKe IKOJIOTUYECKH 0OOCHOBAaHHOTO
OTHOILEHHUS K CBOEMY 370POBBIO U IIPUPOTHOM CPEJIE;

®OCBOCHHE CHCTEMbl 3HAHMM, JIEXKAIIMX B OCHOBE XUMHUYECKOHW COCTaBJIAIOLIEH
€CTECTBCHHO-HAyUYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX IOHITHH, 3aKOHOB U
TEOpUH XHMHHU, COBPEMEHHBIX IIPEACTABICHUI O CTPOECHHMHU BEIIECTBA HA Pa3HBIX
YPOBHSX - aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHUYECKUX



peakiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00IuX
HAYYHBIX TPUHIUIAX XUMUYIECKOTO TPOU3BO/ICTBA;

e opmupoBaHue y O0OyYarOmMXCS OCO3HAHHOTO TOHHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEeMHBIX XUMHYECKHX 3HAHUU 11 OOBSICHEHHUS KIIIOYEBBIX HIEH H MpolieM
COBPEMEHHOM XWMUU, JJIsi OOBSCHEHUS W TPOTHOZMPOBAHMS SIBICHH, WMEIOIIUX
€CTECTBEHHO-HAYYHYI0 MpPHUPOJAY; TIPaMOTHOIO pEIIeHHUs Mpo0JieM, CBSI3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHMs, AaHAJIW3a W OLEHKUM C MO3HIHMM HKOJIOTHYECKON
0€301acHOCTH TIOCJICICTBUIM OBITOBOM M MPOW3BOJCTBEHHOM ACATEIHHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHMYECKUM TMPOM3BOACTBOM, HCIIOJNIb30BAHUEM U IepepadoTKon
BEIIIECTB;

eyrinyOJeHre TMpeACTaBIEHUNH O Hay4YHbIX METOJaX TO3HAHMs, HEOOXOIUMBIX IS
MpUOOpPETEHUsI YMEHUI OPUEHTUPOBATHCA B MUPE BEUIECTB M OOBSICHEHHUSI XUMUYECKUX
SBIICHUM, MMEIOIMIMX MECTO B TPUPOJE, B MPAKTUUYECKOW JEATEIBHOCTH H
MOBCETHEBHOM JKU3HH.

B nmnane peanuzanmuu TMEepBOOYEPEAHBIX BOCHUTATENBHBIX U pa3BUBAIOMINX (YHKIUN
[EJIOCTHOW CUCTEMBI CPETHEro OOIIero oOpa3oBaHWs MPHU W3YYCHHH MpeaMera «XUMHS» Ha
yriIyOJIE€HHOM YPOBHE 0CO0YIO aKTyadIbHOCTh MPHOOPETAIOT TaKUE LIETH U 331a4H, KaK:

® BOCITUTaHKE YOSKIEHHOCTH B TO3HABAEMOCTH SIBJICHUN MPUPOIBI, YBAXKEHUS K MPOLIECCY
TBOpUYECTBA B OOJACTH TEOPETHMUYECKUX W MPUKIAJHBIX HCCICJOBAHUNA B XUMHH,
dbopMHpOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH;

®pa3BUTHE MOTHBAIMM K OOYUYEHUIO W TO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IEHHOCTEH;

® pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  (GOpPMHUpPOBaHME Yy  HHUX  CO3HATEIBHOTO  OTHOUIICHHS K
caMOOOpa30BaHUI0O U HEMPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBUIO YCIIEUTHOM
npohecCHOHALHON M OOIIECTBEHHOW NEATEThbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO M TOTPEOHOCTH B 3/I0POBOM 00pa3e KHU3HH;

e opMupoBaHME YMEHHI W HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIB30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KYJNBTYphl, TPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TOJIE3HOU
AKOJIOTUYECKOU JIEATEIBHOCTH.

OO01iee yMCIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3YyYEHUS XUMHUU Ha YINIyOJEHHOM YpOBHE
cpemHero oOmero odOpasoBaHus, cocrapisieT 272 vaca: B 10 xmacce — 136 wacoB (4 gaca B
Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKOil XUMHH.

[IpenmMer W 3HaUYeHHE OpPraHMYECKOW XHMMHH, NPEJICTaBICHHE O MHOrooopasuu
OPTraHUYECKUX COCTUHEHUH.

DNEKTPOHHOE CTPOEHHUE aToMa YIJIepOoJla: OCHOBHOE W BO30YXAEHHOE COCTOSIHHMS.
BanentHble BO3BMOKHOCTH aTOMa yriiepoaa. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnei yriepoaa. MexaHU3Mbl 00pa30oBaHUsl KOBAJEHTHOU
cBsi3U (OOMEHHBIA U TOHOPHO-AaKLENTOPHBIHN). THUIIBI epeKphIBaHUs aTOMHBIX OpOHUTajel, o- U
n-cBs3u. OnuHapHas, NBOMHAs W TpoiiHas cBa3b. CrocoObl pa3pbiBa CBS3€H B MOJIEKYJaxX
opranuveckux BeniecTs. [loHsTHE 0 CBOOOHOM panukaie, Hykieoduie u dJeKTpodue.

Teopuss cTpoeHuss opraHuueckux coeauHeHuit A.M. bBytiepoBa U COBpEeMEHHBIE
MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOEHUSI OPTraHUYECKUX COECTUHEHUM.
Monekynsipable U CTpyKTypHbIe GopMmynbl. CTpyKTypHbIE (QOPMYIBI PA3NUYHBIX BHJIOB:
pa3BEpHyTas, COKpaml€HHas, cKeineTHas. M3omepusa. Buael wu3omepun: CTPYKTypHas,
IPOCTPaHCTBEHHAs. OJEKTpoHHBbIE 3((EeKTbl B MOJEKyJIaxX OpPraHUYeCKHX COEeIWHEHHN
(MHIyKTUBHBINA U ME30MEPHBIN 3D PeKTsI).

[IpencraBnenne o kmaccu(pUKauu OpraHUIecKuX BemecTB. [loHsaTHE 0 QYHKIIMOHAIEHON
rpynne. 'omonorus. I'omonoruueckue psaael. CuctemaTueckas HOMEHKIIATypa OpPraHu4ecKuX
coequaeHnil (IUPAC) u TpuBnanbpHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobeHHoctT ¥ KJIacCH(UKAIMS ~ OpPraHWYECKuX  peakmuil.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHHUS! BEIIECTB M UX MPEBPALLECHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHMYecKUX BEUIECTB U MaTepuajiaMH Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BEHIECTB MpH HarpeBaHuu (TUIaBleHUE, OOyrIMBaHUE U  TOPEHHE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['OMOJOTHYECKHI psil aKkaHOB, o0mas (GopMyia, HOMEHKIATypa U U30MEPHSL.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-THOPHMAM3ALMS ATOMHBIX
opOuTazneit yrieposa, 6-cBsi3b. OU3HUECKUE CBOMCTBA aJTKAHOB.

XUMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMH 3aMELICHUs, U30MEPU3ALNY, TETUAPUPOBAHUS,
UUKIA3alUM, NUPOJIU3a, KpekuHra, ropenus. llpencraBieHne o MexaHU3ME peakUuid
paauKaIbHOIO 3aMEIICHHUS.

Haxoxnenue B npupojae. CriocoObl MoyyeHHs U MPUMEHEHUE aJIKAaHOB.

Hukmoankanel. OOmas ¢popmyiia, HOMEHKIATypa U u3oMepusi. OCOOCHHOCTH CTPOCHHUS H
XUMHUYECKHX CBOWCTB MaiblX (IIUKJIONPOINAH, IUKIOOYyTaH) W OOBIYHBIX (IIMKJIONICHTAH,
IUKJIOTEKCaH) UKI0aNKaHOB. CrocoObI MONy4YeHUS U IPUMEHEHHUE ITUKI0aTKaHOB.

Ankenbl. ['oMoIOTHYECKU Psii aTKeHOB, o0mas Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHME MOJIEKYyJ aJKEHOB, Sp>-TMOpHAM3ALMA aTOMHBIX OpOuTaneii
yraepoaa, o- u m-cBsi3u. CTPyKTypHast U reoMeTpudeckas (Iuc-TpaHc-) uzomepus. Ouznueckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: PEAKUHMHM MPHUCOCIAMHEHUSA, 3aMEIICHHUS B O-
[IOJIOKEHUE IIPU JBOWHOW CBA3HM, NONMMEpHU3aluu U okucieHud. lIpaBuino MapkoBHUKOBA.
KauecTBeHHbIC peakiuy Ha ABOHHYIO CBs3b. CIIOCOOBI MOTyYeHHS U IPUMEHEHHUE aJIKEHOB.



Ankanuensl.  Krnaccupukamuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JMPOBAHHBIC,
Kymyaupoganuvie). (OCOOEHHOCTH DIEKTPOHHOIO CTPOCHHUS W XHUMHYECKHMX  CBOWMCTB
conpsikEHHbIX JueHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanust conpspkEHHBIX JMEHOB.
CrocoObl ToTy4YeHUsI ¥ TPUMEHEHUE aJTKATUEHOB.

Ankusbl. ["'omMonorudeckuii psij ankuHOB, oOmas ¢popMmysa, HOMEHKIATypa U U30MEpHs.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-THOpPHAM3AIMS aTOMHBIX
opbutaneit yriaepoaa. duznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: pEaKLUU
MPUCOECIUHEHHS], TUMEPU3ALNN U TPUMEPHU3aLUU, OKUCIeHUs1. KUCcIoTHRIE CBOMCTBA ajJKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIC peakiMM Ha TPOHHYIO CBs3b. CrOCOOBI
MOJIyYEHUS! U IPUMEHEHUE aTIKUHOB.

ApoMaTudeckue yrieBoopoab! (apeHsr). ['oMmomorndeckuit psix apeHoB, oomas Gopmya,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30.1a.
®dusnyuecKkue CBOWCTBA apeHOB. XHWMHYECKHE CBOMCTBA OCEH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMelIeHUs] B OCH30JIbHOM KOJIBIE M YTIJIEBOJOPOJHOM paJuKaie, peaklud MPUCOCAUHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3ona. [IpencraBienne 00 OpueHTHPYIOIIEM JIEUCTBUU 3aMeCTUTENeH
B OCH30JFHOM KOJIbIIE Ha NMPUMEPE aTKUIbHBIX PAIUKANIOB, KapOOKCHUIHHOU, TUAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIIBL, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHpPOJA.
[Momumepuzamust  crupona.  CrocoObl  MONydeHHUs M NPUMEHEHHE  apOMaTHUYECKUX
YTJIEBOIOPOIOB.

[puponnsrit ra3. [lomytaeie HedTsaHBIE Ta3el. HedTh u e€ mpoucxoxnenne. KameHHbIH
Yrojdb U TPOAYKTHI €ro mepepadotrku. CrocoObl mepepalOoTKH HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUUeCKHi, KaTaTuTUIECKUid), pudopMuHr, nmuponu3. [IpoaykTsl nmepepadoTku HedTH, KX
MPUMEHEHUE B IPOMBIIIICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXAY pa3IMYHBIMU KJlacCaMu YTI€BOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaAJOTCHIPOM3BOJIHBIX YIJIEBOAOPOAOB. Peakuuu 3amernieHus
rajoreHa Ha TUJPOKCOTPYMIY, HUTPOTPYIIY, IUAHOTPYNIy, aMuUHOrpymmy. JlelicTtBue Ha
rajoreHNpPOU3BOJHbIE BOJHOIO M  CIHMPTOBOrO pacTtBopa wWEnoud. B3aumopencrsue
JUTaJOTEHAIKAHOB C MarHueM M LIMHKOM. lloHATHE O MEeTaloOpraHM4ecKuX COEIUHEHUSIX.
Hcnonb30BaHre TralloreHIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE U NPU CHUHTE3E
OpPraHWYECKHUX BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs BEUIECTB M HMX MPEBPALICHUNA: HW3yYEHHUE
bu3nyecKux  CBOMCTB  YIVIEBOAOPOIOB  (pacTBOPUMOCTh),  KAdyeCTBEHHBIX  peakUuit
YTIIEBOIOPOAOB PA3NIUYHBIX KIAccOB (oOeciBeurBaHWe OPOMHOI WM MOJHOW BOJBI, pacTBOpa
nepMaHraHaTa Kajius, B3aMMOJCIHCTBHME aleTWiIeHa ¢ aMMHMAYHbIM pPacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHapy)KEHHUE YTIIepoJa M BOJIOPOJa B OPraHUYECKUX BEHIECTBAX,
MOJlyYE€HUE STWIEHA U M3Yy4YEHHE €ro CBOMCTB, O3HaKomileHue ¢ kosuiekuusmu «Hedtbs» u
«Yroip», ¢ o0pasnmamMu IIacTMAacc, KaydyKOB M PE3WHBI, MOJEIHPOBAHUE MOJICKYII
YIJIEBOJOPOJOB M rajJOr€HIPOU3BOJHBIX YTIEBOAOPOAOB.

Kuciaopoacoaepsxkammue opranudeckue coeIMHeHUs.

[IpenenpHble OmHOATOMHBIE cHUpPTHL. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHola U
sta”ona). ['oMonorunueckuit psa, odmas hopmyna, H3oMepusi, HOMEHKIATypa U Kiaccu(UKaIus.
@u3nyecKkue CBOICTBA NPEIENIbHBIX OJHOATOMHBIX CIHUPTOB. BOmOpoaHBIE CBSI3U MEXAY
MOJICKYJIAMH ~ COUPTOB. XHUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEILEHUs, JEeTUApATALINH,
OKHCJIEHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOpraHMYEeCKUMHU KucioTamu. KauectBenHas



peakuus Ha OJHOATOMHBIC CIUPTHL [[efiCTBHE 3TaHONA W METaHOJA HAa OPraHW3M YeJIOBEKa.
CriocoObI MOTy4eHUS ¥ IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upel, HOMEHKIATypa U H3oMepusi. OCOOCHHOCTH (PU3NICCKUX U XUMHUYECKUX
CBOJCTB.

MHoroaromMHbie CIHUPTHl — 3TUJICHTIUKONb M TiulepuH. dusznueckue M XUMHUYECKHE
CBOICTBa: peakUuu 3aMEIIeHUs, B3aUMOJEHCTBHE C OPraHMYeCKUMH U HEOPraHUYECKUMU
KHUCIIOTaMH, KaueCTBEHHAsl peakilus Ha MHOTOATOMHbIE CIUpPTHL. [IpencraBieHne o MexaHu3Me
peakiuii Hykieo(puIbHOTrO 3amenienus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MomydeHus
Y TIPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHrEe MOJIEKYJIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO SIpa.
Ousndeckue cBoicTBa (peroma. OCOOCHHOCTH XUMHUYECKHX CBOWCTB (eHosa. KauecTBeHHBIC
peakuun Ha ¢eHon. ToxcmuHocTh ¢eHona. CrocoOBl TONyYEHUS W TPUMEHEHHe (QeHoa.
®enonpopManbaeruaHas CMoJa.

KapOoHunbHble COENMHEHUS — albJerujbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWIBHOW Tpymmbl. ['oMonoruueckue psaabl ajabAETHAOB U KETOHOB, o0mas ¢dopmyna,
u30Mepuss ¥ HOMEHKIaTypa. (Du3ndeckue CBOMCTBA albJETHI0B U KETOHOB. XHMMHYECKUE
CBOMCTBA allbJETHJIOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE abAeTHIOB,
KaueCTBEHHBIC peaKIuu Ha anbaeruibl. CrocoObl MONYYeHUS W TPUMEHEHHUE albICTUIOB U
KETOHOB.

OIHOOCHOBHBIC TIpECNIbHbIC KapOOHOBBIC KUCIOTHL. OCOOESHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHUCJIOT. M3oMepus u HOMeHKIaTypa. du3myeckue CBOHWCTBA OJHOOCHOBHBIX
npeleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBA3M MEXIY MOJIEKyJIaMH KapOOHOBBIX
KHUCTIOT. XUMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBa, peaklus STEpUPHUKAIUHU, PEAKIHUU C
y4acTUEeM YIIIEBOJAOPOIHOrO0 pagukana. OcoO0EHHOCTH CBOWCTB MypaBbUHOUM KUCTOTHI. [loHATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HEMpPEIEIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpencraBurenyt BBICHIUX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, TAJIbMHUTUHOBAs, OJICMHOBAS, JUHOAEBAs, JUHONEH08as KUACIOTH. CrocoOBI
MOJTyYCHUS ¥ IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnsie 3¢upsl. ['oMonorudyeckuid psia, odmias dhopmysa, U3o0Mepuss 1 HOMEHKJIATypa.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U IEJTOYHOM cpelie.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA JKUPOB: THAPOIU3 B KUCIOW U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KHUCIIOT. JKUpBI B IPUPOJIE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OOmass xapakTepucThuka yriaeBoaoB. Kiaccudukanus yrieBojoB (MOHO-, JH- U
nojrcaxapuabl). MoHOcaxapuabl: TIIOKO3a, (pyKTo3a, TajakTos3a, pubo3a, Ae30KCHpHuOo3a.
®du3nyeckue CBOMCTBA U HaxoxjaeHue B mpupoge. PoTtocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  pPEaKIMU C YyYacTUEM CIUPTOBBIX U  aiNbACTUAHOW TIpyNN, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [lpuMeHeHue TIIOKO3bI, €€ 3HAUY€HHWE B IHKU3HEACSITEIHbHOCTU
opranm3ma. Jlucaxapuasl: caxapo3a, MalbTOo3a U JakTo3a. BoccTaHaBnuBawmue U
HEBOCCTAHABIUBAIONME Aucaxapuiabl. [waponus nucaxapuaoB. HaxoxaeHwe B Tpupoie u
npuMmenenue. [lomucaxapuapl: Kpaxmal, TIMKOTeH U Ieiutono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmajia, TJIUKOTCHAa W MeJUTI0NI03bl. (DU3WUYecKWe CBOMCTBA Kpaxmala U IEJUTIONO3BI.



XMMHUUYECKHE CBOMCTBA KpaxMalla: TMAPOJIM3, Ka4eCTBEHHAs PEaKUus C HOAOM. XUMUYECKHE
CBOICTBA IIEJITIOI03bI: THAPOIIN3, MOTydeHHE YPUPOB 1eUTI0N03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIN IIENK).

DKCIEepUMEHTAIbHBIE METO/bl M3YyUYEHMsI BEIIECTB M WX IMPEBpAIICHUN: paCTBOPUMOCTH
pPa3JIMYHBIX CIUPTOB B BOJE, B3aUMOJICWCTBHE 3TAaHONA C HATPUEM, OKHUCIEHHE STUIIOBOTO
CIIMpTa B aipJeruj Ha pacKaJI€HHOW MEIHOM IPOBOJIOKE, OKHCJIEHUE 3THUJIOBOTO CIHUPTA
TUXPOMATOM Kasus (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUATIOB), KAUECTBEHHBIE PEaKIUU Ha
anpaerunsl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxcuaom meau(Il)), peaxius roumnepruHa
¢ rugpokcuiom mean(Il), xummuueckne cBoiicTBa pacTBOpa yKCyCHON KHCIIOTHI, B3aUMO/IEUCTBHE
pactBopa 1oK03bl ¢ ruapokcunom Menu(ll), B3aumopaeiicTBue kpaxmaiaa ¢ HOAOM, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3a7a49 110 TeMaM «CrupTthl U (heHoub», «KapOoHoBble KHCTOTH. CI0XKHBIC

UPBD».
A30Tcoepikalue opraHnyecKne coeMHeHus.
AMHHBI — OpraHM4eckue MpOM3BOAHBIE aMMHuaka. Kiaccnpukamms aMHHOB:

anupaTUuecKue U apoMaTU4yecKue; NepBUYHbIC, BTOPUYHbIE U TpeTUYHbIe. CTPOEHUE MOJIEKYII,
obmas (opmyna, U3oMepusi, HOMEHKIATypa M (U3MUECKUe CBOMCTBA. XMMHUYECKOE CBOICTBa
ann(paTUUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOM Kuca0ToM. ConM aaKniaMMOHUS.

AHWINH — TIpeICTaBUTENIb AMMHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYIIl aTOMOB B MoJIeKyJe aHuauHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KagecTtBeHHble peakiuu Ha aHWIMH. CrHocoObl MOJIyd4eHUs U NpPHUMEHEHHE aln(paTHUeCKuX
amMHuHOB. [losyuenne aHmIMHA U3 HUTPOOEH301a.

AmuHokucnorel. Homenknarypa wu  unsomepus. OTIenbHbIE NPEACTABUTENN  O-
AMUHOKHCJIOT: IVIMLKH, aJaHuH. Puznueckne CBOWCTBA aMUHOKHCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT KakK aMQOTEpHBIX OPraHMYECKUX COCIUHEHUH, peakuus MOJIMKOHACHCAIUH,
o0Opa3oBaHue NMENTUAHON CBsi3u. buomornueckoe 3HaueHne aMHUHOKUCIOT. CHHTE3 M TUAPOIIU3
MIENTUOB.

benku kak npupoaHsle mnonuMmepsl. llepBuuHas, BTOpHYHAs M TpETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THMAPOJIN3, J€HATypallus, KaueCTBEHHbIE pEakluu Ha
OenKH.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIIECTB M HMX IPEBPALLECHUN: DPAaCTBOPECHHE
0enKOB B BOJIE, A€HATypalus OKOB IpU HarpeBaHWH, [[BETHbIE peaklUM Ha OCJIKH, peleHHe
JKCIIEPUMEHTAIBHBIX 3a7ad IO TeMaM «A30TcoAepXkKalllue OpPraHMYECKHUE COCIUHEHUS» U
«Pacro3HaBaHue OPraHM4eCKUX COCIUHEHUN.

BbicokoMoO/IeKYJISIDHBIE COEIMHEHHU.

OcCHOBHbBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluU, CPEIHsAs MoJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJIMMEPHU3aLUs U ITOJIMKOHCHCALIMSL.

[TomumepHble MaTEpHaJIbL. ITnacTtmacchl (mosmATUIIEH, IIOJINIIPOIINJICH,
NOJIMBUHUIXJIOPU, HOJIUCTUPOJL, MIOJINMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
noJau3TWIeHTepedTanaT). Y Tuinu3anus 1 nepepaboTka riacTuka.

DOnactoMepsl: HATypajbHBI KaydyK, CHHTETHUECKHME Kayuyyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.



Bosokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIABCaH).

[Momumepsr  criemuanbHOTO  Ha3Ha4deHHs (TEIIOH, KEBIap, AJIEKTPOIPOBOJISIINE
HOJIUMEPBI, OMopasaraéMble MOJIUMEPHI).

DKcrepuMEeHTaIbHbIE METOJIbl M3YYEeHHsI BEUIECTB W MX MPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpa3laMu TNPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, TIUIACTMAacC, KaydyKOB, peIICHHE
JKCIIEPUMEHTANBHBIX 33724 Mo TeMe «Pacmo3HaBaHue miacTMace U BOJIOKOHY.

Pacuérnnle 3agaun.

Haxoxxnenne MonekynsspHOi (opMyIbl OPraHHYECKOro COEAUHEHHSI TI0 MACCOBBIM JIOJISIM
HJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HaXOXKICHHWE MOJICKYJISIPHOH (hOpMYJIbl OpPraHMYECKOTO
coeMHEHUs 1o Macce (00BEMY) MPOAYKTOB CropaHusi, MO KOJMYECTBY BelIecTBa (Macce,
00BEMY) IPOYKTOB PEAKIIMHU W/ MCXOTHBIX BEIIECTB, YCTAHOBIICHHE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYECKOTO BELIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB WJIM CIOCOOOB MOJIyYEHHUS,
oTpezieNieHUe I0JIM BBIXOJa MPOIyKTa PEaKlUU OT TEOPETUUYECKH BO3MOMXHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXIpeIMETHBIX CBSI3€ MPH M3yYeHMH opraHudeckoir xumuu B 10 kiacce
OCYILIECTBIIIETCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk W
MOHSATHH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKIIA.

OO01ue ecTecTBEHHO-HAayuYHbIE TOHATHUSA: SIBJICHHME, Hay4HbI (hakT, rumnoresa, TEOpHs,
3aKOH, aHaIM3, CUHTE3, Kiaccu(uKamus, HAOIIOJCHHE, M3MEpPEHHE, IKCIIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusuka: MaTrepusi, aToM, 3JJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa, IHEPreTUUYECKHIl
YpOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE€ COCTOSHHUE BEIECTBa, (U3UYECKUE BEITUYMHBI,
€MHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocuctema, 6mochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTepOTpO(HBIA THI THUTaHUS, OpokeHUe, (OTOCHHTE3, AbIXaHHUE, OCIKH,
YTJIEBOBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: nosnesnsle UCKOMaeMble, TOTIUBO.

TexHosorust: NUIIEBbIE MPOITYKThI, OCHOBBI PAllMOHAILHOTO MUTAHMsI, MOIOILIUE CPEACTBA,
MaTepuajbl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M3otonbl. CTpoeHHe JIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCJIa. DHEPreTHUYECKHE YpPOBHHU U MOIYpOBHU. ATOMHbBIE
opbutamu. Knaccupukamuss XMMUYECKUX DJIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
9JIEKTPOHOB IO ATOMHBIM OpOUTANSAM. OJEKTPOHHBbIE KOH(UIypalliM aTOMOB 3JEMEHTOB
MEPBOrO—4EeTBEPTOrO TMEPUOJOB B OCHOBHOM M BO30YXKAEHHOM COCTOSIHHH, 3JICKTPOHHBIC
KOH(UTypaIi HOHOB. DIEKTPOOTPULIATEIEHOCTb.

Ilepuonuueckuit 3axkoH u llepuonmueckas cucrema xumudeckux osnemeHToB J[.H.
MengeneeBa. CBsi3p nepuoanyYecKkoro 3akoHa U Ilepuoanueckoil cHCTEMbl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB



XUMHUYECKHX 3JIEMEHTOB WM 00pa3yeMbIX UMHU IMPOCTHIX U CIOKHBIX BEIHIECTB IO TpyHIaM H
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.1. Menneneena.

Xumuyeckass CBsi3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHeprus
U JuiiHa CBA3U. [[oaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBsi3u. BogopoaHas cBsi3b. MeXKMOJIEKYJISIPHBIE B3AUMOACHCTBHUS.

BaneHTHOCTP M BaJIGHTHbIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C MX T€OMETPHUUYECKUM CTpPOCHHEM (Ha TMpUMepe COEIUHEHH 3JEMEHTOB BTOPOTO
nepuo/a).

[IpencraBnenue 0 KOMIUIEKCHBIX —coeluHeHUsX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coequHeHuil. Ilonarue o
KOOPAWHALIMOHHOW XHUMUHU.

BemectBa MOJEKYyISIpHOTO M HEMOJEKYJISPHOTO CTPOEHUs. THUIbl KPUCTAIIIMYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[lonsiTue o nucnepcHeIx cucteMax. MctuaHble pacTBOpbI. [IpeacraBnenre 0 KOJUTOMAHBIX
pactBopax. CmocoObl BbIpaKeHHsI KOHIICHTpPAI[MM pPAacTBOPOB: MaccoBas JOJs BEIIECTBa B
pacTtBope, MoOJsipHash ~ KOHUEHTpauus. HacbllleHHble W HEHACBIIICHHBIE  PacTBOPHI,
pactBopuMOCTh. KpucTamioruaparsl.

Knaccudpukanus u HOMEHKJIATypa HEOPraHWYECKHX BEMISCTB. TpUBHAIBHBIC HA3BAHHS
OTJEIIBHBIX NPEACTAaBUTEIEH HEOPraHNYECKUX BELIECTB.

Knaccudukanus XuMrUIecKuX peakifii B HEOPraHWYECKONW U OpraHUYeCKONW XUMUHU. 3aKOH
COXpaHEHHs MacChl BEUIECTB; 3aKOH COXPAHEHWS W MPEBPAILLEHUS SHEPTUU MPU XUMUYECKHX
peakiusx. TernoBbie 3)PeKThl XUMHUUECKUX peakiuid. TepMoXuMuyeckue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOH peaKIiy, e€ 3aBUCUMOCTh OT Pa3NM4YHBIX (pakTopoB. 'oMOreHHBIE
U TeTeporeHHble peakunu. Katanus u kataau3aTtopsl.

OOpatumbie © HeoOpaTMMbBIE peaknmuu. XUMHUYEecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHs. DakTophl, BIMSIONIME HA TOJIOKEHUE XHUMHUYECKOTO PaBHOBECHS:
TEMIIepaTypa, NaBJICHHE M KOHIICHTPAIlMM BEIIECTB, y4acTBYOIMX B peakuuu. [Ipunmmn Jle
[Tarense.

Onekrponautuyeckas auccouuanus. CunbHble U ciabble  neKTponauThl. CTerneHb
nucconuanuu. Cpena BOJHBIX PacTBOPOB: KUCJIOTHAsl, HEUTpalibHas, IIesoyHas. BogopoaHbrit
noka3zarensb (pH) pactBopa. ['uaponus coneit. Peakiiun noHHOro ooOMeHa.

OKHMCIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okucieHusd. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHUCIEHUMS M BOCCTAaHOBJICHMS. BaKHEMIIME OKHUCIHUTENH U
BOCCTaHOBUTEIH. MeTOJ] 3NIEKTPOHHOTO Oananca. DIEKTPOIN3 paCTBOPOB U PACILIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOABl HM3YYCHHS BEIIECTB U UX TMPEBPAIICHHUI: pa3lIoKEHUE
IIEPOKCUIA BOXOPOJAa B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
IpOBEJCHNE peakuuii HOHHOTO OOMEHa, OIpeAeNieHue CpeAbl PacTBOPOB C  IMOMOIIBIO
WHAMKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakluu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckast xumus.

ITonoxxenne HemeraioB B Ilepuommueckon cucreme XuMH4YECKUX diemeHToB J[.H.
MenzeneeBa U OCOOCHHOCTH CTpOEHUS UX aromMoB. Du3nueckue CBONHCTBA HEMETAILIOB.
AJTOTpOTINS HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cephl, (hocdopa U yriiepoaa).



Bopopoa. Ilonydyenue, ¢pusnueckue ¥ XUMHUYECKHE CBOMCTBA: PEaKIMU C METAIaMH U
HEMeTaJlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mapubl. TOMIMBHBIE 371€MEHTHI.

lNanorensl. Haxoxxnenue B mpupojie, cnocoObl MoydyeHus, (PU3HUECKUe U XUMHUYECKHE
cBoiicTBa. ['asoreHoBOgOpObl. BakHenme KHCIOPOACOAEPKAINE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHHsl rajioreHoB. [IpuMeHeHue rajioreHoB u
UX COCIUHEHUMN.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBILIUICHHBIE CIOCOOBI MOMYYEHHs] KUCIOPOAA.
®usznueckue MW XHMHUYECKHE CBOWCTBA M MPUMEHEHHME Kuciopoga U o30Ha. OKcuipl u
HEPOKCHUIBI.

Cepa. HaxoxneHue B TpUpOAE, CIOCOOBI MONy4YCHHS, (DU3MUYECKHE U XHUMHUYECKHE
cBorictBa. CepoBomopon, cyiabdunbl. Oxkcua cepsi(1V), okcun cepoi(VI). Cepuucras u cepHas
KHCIOTBI M UX conr. OCOOCHHOCTH CBOMCTB CEpHOM KHUCIOTHL. I[lpumeHeHume cepel U €&
COECIUHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOIy4YeHHs, (QU3NUYECKME M XUMHYECKHE
cBOMCTBAa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THCTas M a30THAs KUCJIOTBI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30oTa U ero coeluHeHUil. A30THBIC
yI0OpEeHUSI.

®ocdop. Haxoxnenue B mpupone, crnocoObl NOTydeHHs, (PU3NUECKHE U XUMHUYECKHE
ceoiictBa. @Dochuner u dochun. Oxcunasl Docdopa, dochopHas kucmora U e€ COJM.
[Mpumenenne dpocdopa u ero coequaenuii. ochopHsie y1o0peHus.

VYrnepon, HaxoxaeHHE B TMpupone. AJuioTpomHble Moaudukanuu. Dusndeckue u
XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, oOpa3oBaHHBIX yriepomoM. Oxcupn yriepoma(ll),
okcua yriaepona(lV), yrompHas kucinoTa u €€ coiau. AKTUBUPOBAHHBIA Yrojib, aAcopOLus.
Oymnepensl, rpadeH, yriepogHele HaHOTpYOku. [IprMeHeHHe TMPOCTHIX  BEMIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSIMHEHUIA.

Kpemuuii. Haxoxxaenue B mpupoze, crocoObl MOMydyeHHs, (pU3MUecKue M XUMHUYECKHE
cBoiictBa. Oxcun kpemuusA(1V), kpeMHHEBast KMCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsI U €ro
coenuHeHuil. CTeKIo, ero rnoixy4eHue, BUabl CTeKa.

[Tonoxenne Merannon B [lepuoanueckoil cucreMe XMMHUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI PJICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mue Gu3nvyeckne CBONCTBa METaJLIOB.
[IpumeneHnne MeTanaoB B ObITY U TexHUKE. CIUIaBbl METAIIJIOB.

DNEKTPOXUMHUUECKH s HampspDkeHuid MetamnoB. OOmme crnocoObl  MOMy4YeHHUs
METaJUIOB: TUAPOMETAIUIYPIUsl, MUPOMETAJUTYPIusl, daeKTpomeTaityprus. [lonsitue o koppo3uu
MeTauioB. CriocoOb! 3aIUTHI OT KOPPO3UH.

OO6mas xapakrepuctika MeTayuioB IA-rpynmel Ilepuoaudeckoil CUCTEMbl XMMHYECKHX
aneMeHToB. HaTtpuil n kanuii: nonydenue, puU3nvyeckue U XMMHUYECKHUE CBONCTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COEUHEHUH.

O6mas xapakrepuctuka MeTaioB I[A-rpynmer [leprogndeckoil cUCTEMBI XUMHUYECKUX
9J€eMEHTOB. MarHuii ©W KaJblIMi: TMOJy4deHue, (Pu3nyeckne W XHWMHUYECKHE CBOWCTBA,
MPUMEHEHHE TIPOCTHIX BEIIECTB U X coennHeHul. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMUHUI: TIONydeHue, GU3NYECKue W XMMHUYECKHe CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUil. AMQOTEpHble CBOICTBa OKCHIAa M THAPOKCHIA ATIOMHHMA,
TUIPOKCOKOMIIJIEKCHI aJJFOMUHUS.



OOmast xapakTepuUCTHKa MeTaioB No004HbIX mnoarpynn (b-rpymm) Ilepuonndeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnyueckue ¥ XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHu. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMATBHI, UX OKUCIUTEIbHBIE CBOMCTBA.
[TomyyeHnue u npuMeHEeHUe Xpoma.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHiia M €ro CoeauHeHud. Baxueimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKkue U XMMUYECKHUE CBOMCTBA Kelie3a U ero coequHeHnid. OKCUabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lomydyenre u npuMeHeHHE KeJe3a U €ro CIIJIaBOB.

@u3nYecKre U XUMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonyuenre nu npumeHenne
MeIU U €€ COCIMHEHHM.

[{uHK: monyuyeHue, Gu3nUecKrue U XUMHYECKUE CBOMCTBA. AM(OTEpHBIE CBOHWCTBA OKCHIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne nuHKa U ero COeIMHEHNN.

OKCIEpUMEHTAIbHBIE METO/bl HW3YYEHHS BEUIECTB M MX MPEBPALICHUNA: H3yYCHUE
00pa3Ii0B HEMETAJIOB, TOpeHHue cephl, ¢ocdopa, xkeneza, MarHUs B KUCIOPOJE, U3yUECHHE
KOJUIeKIMU «MeTamibl W CIJIaBb», B3aUMOJEHUCTBHE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUJICOMATEPHAIIOB), B3aUMOJICUCTBUE LIMHKA U
JKeJle3a ¢ pacTBOpaMH KHUCJIOT U IIEJIoue, KaYeCTBEHHBIC PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJia MU KAaTHOHBI METAJJIOB, B3AMMOJICUCTBUE THAPOKCUIOB aTIOMHHHS W IIMHKA C
pacTBOpaMu KHCJIOT M LIENOYEH, PEIICHHE SKCIEPUMEHTANbHBIX 3a/1a4 1o TeMaM «l ajoreHsn»,
«Cepa u e€ coequHEHUs», «A30T U Qochop U ux coeAMHEHU», « MeTalIbl TIaBHBIX TOATPYIID,
«MeTtamibl TOGOYHBIX MOATPYIII.

XUMHUA U )KU3HB.

Ponp xumun B obecrnieueHuN yCTOMYUBOTO pa3BUTHs 4yesnoBedecTBa. [IoHATHE 0 HAYUHBIX
METOoAaX TMO3HAHMSI M METOJOJIOTMM HAay4yHOTO uccienoBaHus. HayuHble NOpUHLMIBI
OpraHU3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOMEBITIIIEHHBIE CITOCOOBI MOYYCHUS BasKHEHTIIHX
BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHUAaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbIiuieHHBIE
CIOCOOBI MOJYyYEHUS] METAJUIOB U CIIaBOB. XUMHUYECKOE 3arpsi3HEHHUE OKPY’KAIOIICH Ccpebl U
ero nociueactsus. Posb xumun B o6ecrieueHuN SHEepreTu4eckoi 6e30MacHOCTH.

Xumug HW 300poBbe uyesnoBeka. JlekapcTBeHHble cpenctBa. lIpaBuiia HMCHoONIb30BaHUS
JIEKApCTBEHHBIX MpenaparoB. Poib XMMHUK B pa3BUTUU METULIMHBI.

XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe A00aBKU. Ponb xumun B oOecrieueHun
NUILEBOM OE30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumwus. [lpaBuna Ge3omacHOTro
WCIIOJIb30BAHUS MPenapaToB OBITOBOM XMMHUH B ITOBCETHEBHOM JKU3HHU.

XWMUS B CTPOUTEIIBCTBE: BAKHEHIIINE CTPOUTEIIEHBIC MaTepHAITLI (IIEMEHT, OSTOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHYecKue U MUHEPAIbHBIC yI00PCHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTtepuaibl
JU1s1 3JIeKTpoHuKH. HaHnoTexHomoruu.

Pacuérnnlie 3agaun.

Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B MO WU3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIINX B PEAKIUU BEIIECTB, Macchl (00bEMA, KOJTMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIIM OJHO W3 BEHIECTB HMMEET IMPUMECH, Macchl (00bEMa,



KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIMU, €CIIM OJHO M3 BEILECTB JaHO B BHUIE pacTBOpa C
OonpeAcnEéHHON MacCOBOM JOJEd PAaCTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIM W MOJISIPHOMU
KOHIIGHTpAIlM BEIECTBA B PACTBOPE, MOJIM BBIXOJA MPOJIYKTa PEaKUUh OT TEOPETHUECCKHU
BO3MO>KHOTO.

MexnpenMeTHbIE CBSI3U.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPU U3YYEHUHU OOIIeH M HEOPraHUIECKONH XUMHH B
11 xmacce ocyuiecTBIsSeTCs Yepe3 MUCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK 1 MOHATHUH, IPUHATHIX B OTAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIC TIOHATHUS: SBJICHHE, HAy4HBIH (DakT, TUMoTe3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, KiIaccuuKamms, TMEePUOJIUYHOCTh, HaAONIONCHNE, HW3MEpEHHe,
HKCIIEPUMEHT, MOJICJIb, MOJCIIUPOBAHHE.

®dusnka: marepus, MUKPOMHUDP, MaKpOMHUP, aTOM, S3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, SHEPreTUUYECKH YpPOBEHb, BEILIECTBO, TENIO, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBA, WJCAIbHbIA Tra3, (U3NYECKUE BEIUYUHBI, EIUHUIIBI
U3MEPEHMS], CKOPOCTh, SHEPT s, Macca.

buonorus: kneTka, oOpraHum3M, OSKocucTema, Ouocdepa, MeTabOIMU3M, MaKpo- H
MUKPOIJIEMEHTHI, O€JKH, >KHUPBI, YTICBOIbI, HYKJICHHOBHIC KHUCJIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadus: MuHEpasbl, TOpHBIE TOPO/BI, TTOJIE3HBIE HCKOITAEMbIE, TOTUIMBO, PECYPCHI.

TexHomorus: XuMuUecKasi TPOMBIIIUICHHOCTb, METAJUTYPIHsi, CTPOUTEIIbHbIE MaTepHalbl,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, IMHINEBAasl IMPOMBIIICHHOCTh, (apMalleBTUYeCcKas
MPOMBILIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX penaparos, MIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaT€pUaOB, 3JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHNN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATBI

B cooTtBercTBUHN C CUCTCMHO-ACATCIbHOCTHBIM IIOAXO0AOM B CTPYKTYpPC JWUYHOCTHBIX
pe3ynbTaTOB OCBOCHMSI MpeaMera «XUMHsS» Ha YpOBHE CpelHero o0miero oOpa3oBaHUs
BBIJICJICHBI CJICAYIONINE COCTABJISAIONINE: OCO3HAHNE O0YYAIOMUMUCS POCCUHUCKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSTENHOCTH M CaMOOIPEIEICHHIO;
HaIMYUWE MOTHMBAallMM K  OOYy4YeHHIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaroIuXcs
PYKOBOACTBOBATLCA MNPHUHATBIMU B OGH.[CCTBC npaBujiaMu W HOpMaMHM MOBCACHUS, HAIUYUC
IMpaBOCO3HAHUA, DKOJIOTHUECKOHU KYJbTYPbI; CHOCOGHOCTL CTaBUTH LCJIN U CTPOUTH KU3HCHHBIC
IIJIaHBI.

JlugHOCTHBIE pe3yJbTAaThl OCBOCHUS MPEeAMeTa «XUMHUS» OTpaxaroT chOPMHUPOBAHHOCTH
OTIbITa MO3HABATENIBHON U MPAKTHUYECKOHN NeATENIbHOCTH 00y4YalolnuXCcsl B MPOIecce peanu3alun
00pa3oBaTeNbHOM e TEIbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHsD OTpakaloT c(OPMUPOBAHHOCTD
OTIbITa MTO3HABATEIBHON U MPAKTHYECKOMN NEATEIbHOCTH 00y4YaloIuXCsl B MPOIecce peanu3aiun
O6pa3OBaTeHLHOﬁ ACATCIIPHOCTH, B TOM YHCJIC B 4HaCTU:

1) rpaxaaHCKOTr0 BOCIMTAHMS:

0CO3HAHHS 00YYAIOIIUMHUCS CBOUX KOHCTUTYIIHOHHBIX TIPaB U 00S3aHHOCTEH, YBAKEHHS K
3aKOHY U MPABOMOPSIKY;

IPEJICTAaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIAX MEXIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESATENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr Y4eOHbBIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTHX
IPY aHAJN3€ Pa3IMYHBIX BUJOB yUeOHOH NesATETbHOCTH;

2) IaTpHOTHYECKOTr0 BOCIIUTAHUS:

OCHHOCTHOI'0O OTHOWICHHA K MHCTOPUYCCKOMY W HAYYHOMY HACJICIHIO OTE€YECTBEHHOU
XAMUH;

YBaXEHHsI K IPOLIECCY TBOPYECTBA B 0O0JIACTH TEOPUM U MPAKTUYECKOTO TMPUIOKECHUS
XUMHH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pE3YyJbTaT JIUTENbHBIX HaOII0JCHU,
KPOTOTJIMBBIX SKCTIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U MTPAKTHKOB;

MHTEpeca M TIO03HABaTENbHBIX MOTHMBOB B TMOJYYEHHMH U TMOCIEAYIOIIEM aHalu3e
UH(POPMALIUH O TIEPETOBBIX TOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHOW XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBCHHOI'O CO3HAHUWA, STHYCCKOI'O IMMOBECACHUS,

CIIOCOOHOCTH OICHUBATL CHUTyallud, CBA3AHHBIC C XHUMHWYCCKHMHU SABJICHUAMU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEIEHHE M TMOCTYNKH CBOMX TOBApPHUIICH C TO3MIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUS LEHHOCTEW 3I0pOBOTO M 0Oe30macHoro oOpasza >KU3HH, HEO0OXOTUMOCTU
OTBCTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy (i)I/IBI/I‘-IeCKOMy " IICUXUYCCKOMY 310POBbIO;



coOrofcHHST MPaBWJI OE30MACHOTO OOpAaIleHUsI C BEIIECTBAMHU B OBITY, NMOBCEIHEBHOU
JKU3HU, B TPYAOBOH JIEATEITHHOCTH;

MOHUMAHUs [IEHHOCTH TIPaBUJ WHIUBUIYAIBHOTO M KOJUJIEKTMBHOTO 0€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3OPOBBIO M KU3HU JIIOCH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHUS alKOroJs,
HAapKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENbCKONW JEATEIbHOCTH,
O0ILECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3373y COIHAILHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCHUi pazIuIHOrO Poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMHH;

YBaXXCHUSI K TPYJLy, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOM A€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUIYaNbHOM TpaeKTOpUH OOpa30BaHMs,
Oynyieit mpodeccuu U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMSI:

9KOJIOTHYECKH TEIeCO00Pa3HOr0 OTHOIIEHHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIICCTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00ATILHOTO XapaKkTepa SKOJIOTHUYECKUX MpoOsieM, BIMSHUS 3KOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATILHOM CPEIbI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIONb30BAHMS JOCTHKEHUH XUMHUH ISl PEIICHUSI BOTIPOCOB
paIoOHAIBHOTO MTPUPOIOTIONB30BAHUS;

AKTUBHOTO HETPUATHS JEHCTBUM, MPUHOCAIINX BpPEI OKpYKaolleld MPUPOIHOU cpere,
YMEHHS TPOTHO3UPOBATH HEOIATOMPUSATHBIC SKOJIOTHUECKHUE IMOCICACTBUS MPEANPUHUMAEMBIX
JIEUCTBUN U NIPENOTBPALLATh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JESTCIIBHOCTH  3KOJIOTUYCCKOW  HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HWMHU B
M03HABaTEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTHH XeMOohoOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
00I11eCTBEHHOM MPaKTHKH;

MOHUMAHUS CHEIU(PUKA XUMUU KaK HAyKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIIJICHHSI, CO3/IaHUU TICIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €JAMHCTBE MPHPOJIBI M YCIIOBEKA, B TIO3HAHWH MPHPOJHBIX 3aKOHOMEPHOCTCH W
pelieHny mpodsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00I 3HAYMMOCTHM XUMHHM JJII COBPEMEHHOW LMBUJIM3alUU: B €€
TYMaHHUCTHUYECKOW HAIPaBICHHOCTH M Ba)XKHOM POJM B CO3/JaHUU HOBOM 0as3bl MaTepuaIbHOU
KyJIbTYpPbI, B pEHICHUH ITO0ATBHBIX MTPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00ecreYeHn: YCIOBHA YCIIEUTHOTO TPYAa U SKOJIOTHYECKH KOMGOPTHOM KU3HU KAKIOTO YJIeHA
o0111eCTBA;



€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAaHHs CYUIHOCTH METOAOB TIIO3HAHMA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIB30BaTh MOJydyaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMS SIBICHUH OKPYXKAIOMIETO0 MHpa M MPOMCXOIIIINX B HEM HM3MEHEHHH,
YMEHUs AenaTb 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAaHHBIX
C LIETIbIO MOJIyYEHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BAaTh XMMUYECKHE 3HAHUS JJIs PELIEHUs TPoOIeM
B peaJIbHbIX )KU3HEHHBIX CUTYaIUX;

UHTEpeca K MO3HAHUIO, UCCIIEeI0BATENbCKOM 1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMI0O M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HAaHMA 1O XHMHH B COOTBETCTBHH C IKHU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpylJa B pa3nuyHbiX cdepax mpodeccHOHATHHON
JEeSITEIbHOCTH.

METANNPEIMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMbI 10 XMMHU Ha YpPOBHE CPEIHETrO
o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe NIl (POPMHPOBAHUS MHUPOBO33PEHHUST OOYUAIOMIMXCS MEKIUCHUIUIMHAPHBIC
(MeXTpeMeTHBIE) OOIICHaYYHbIC TTOHSATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienn(uKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJICHUE, MPOIECC, CUCTeMa, HayuHbId (aKT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHUE, HAOIOICHUE, U3MEPCHUE, SKCIIEPUMEHT U JAPYTHE);

yYHHBEpCAlbHbIE ~ yueOHble  JEWCTBHs  (TO3HABATEIbHBIE,  KOMMYHHKATHBHBIC,
perynsaTuBHbIE), obecneunBaomue (GopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIETEHIMH 00yUaloInXcs;

CHOCOOHOCTh ~ OOYYalOIIMXCS  HCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpPCAIbHbIC y4eOHBIC ACWCTBUS B IO3HABATEIBHON W
COLMAJIbHOM MPAKTHUKE.

MertanpeqMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMH YYCOHBIMHU
TI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

IMo3naBaTenbHBbIe YHUBePCAJIbHbIE YUeOHbIE TeiiCTBHS

1) 6a30Bble JIOTHYECKHUE JIefiCTBUS:

CaMOCTOATENIHO (OPMYJIMPOBATh U AKTyaJIM3UPOBaTh MpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNeNsATh UEeNU ACSATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTH C TOCTABJICHHBIMH IEJISIMU;

UCTIONIB30BaTh TNPH OCBOCHUHM 3HAHWW TPUEMBI JIOTUYECKOTO MBINUICHUS: BBIICISATH
XapakTepHbIC TMPHU3HAKK TIOHATHH W yCTAHABJIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MTOHSTHUS JJIs1 OOBSICHEHHUSI OT/ICIbHBIX (haKTOB U SIBIICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU()UKALIUHU BEIIECTB U XUMHUUECKUX PEAKIIHA;

yCTaHaBJIMBATh MPUUYUHHO-CIICJCTBEHHBIE CBSI3U MEKAY U3y4aeMbIMH SBJICHUSAMU;

CTPOWUTBH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, IEAyKTHUBHBIE, 110 AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M NPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKITFOUCHHS;



INPUMEHSATHh B MPOLIECCEe MO3HAHUS HCIIOJIb3YEMbIE B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOI) JIEMEHTA,
XuMHu4ecKkas ¢GopMmysa, ypaBHEHHE XHMHUYECKOM peakuud — TPU pPEHICHHH YYeOHBIX
MIO3HABATENIBHBIX M TPAKTUYECKUX 33734, MPUMEHATh Ha3BaHHBIC MOJICIIbHBIC MPEICTABICHHS
JUTSI BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbIe UCCIEN0BATEIAbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIUH;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEJOBAHMS, HCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(POPMYJIMPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTa MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHHUS TUIIOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKICHUI,

BJIAJIETh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBENEHUS YYCHHYECKHX
IKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 332 XOJOM MpOIecca, CaMOCTOSTEIFHO
IIPOTHO3UPOBATh €ro pe3ylbTaT, (opMyaupoBaTh OOOOUIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB UCCIIEOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUECKOW MCCIeI0BATENbCKOW M TMPOEKTHOM JesSTENbHOCTH,
IpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B MIO3HAHMUS.

3) pabdora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B  PA3IMYHBIX HWCTOYHHKAX WHGPOpMANMK (HAYYHO-TIOMYJIsIpHAS
JauTepaTypa XHMHUYECKOrO COJAEpXaHMs, CIpaBOYHble mocoOus, pecypcbl HMHTepHera),
aHAIM3UPOBATh HH(MOPMALMIO PA3NUYHBIX BUIOB W (OpPM MpENCTaBICHUS, KPUTHUYECKU
OILICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

dbopMynupoBaTh 3ampochl W MPHUMEHSATH pa3IUYHbIle METOAbl MpPH TMOUCKEe U OTOOpe
uHbOpMaIii, HEOOXOAUMOM JIJIs BBITMIOJHEHUS YUeOHBIX 337a4 ONpeAeNEHHOTO TUTIA;

nprOOpeTaTh OMBIT MUCIOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BbIOMpaTh ONTUMANbHYIO (pOpMy IpeacTaBieHUss HHPopMaluu (CXEMBI,
rpad UKy, TuarpaMMebl, TaOJIHIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAY4YHBIM S3bIK B KayecTBE CpeACTBa Mpu paboTe € XUMHUYECKOM
uH(opmaIuen: MPUMEHATh MEXKIpeAMETHbIe ((QU3ndeckue W MaTeMaTUYecKHe) 3HaKu |
CUMBOJIBI, (hOpMyIbI, aOOpeBUATYphl, HOMEHKIIATYPY; HCHOIB30BaTh 3HAKOBO-CHMBOJIMYECKUE
CpelICTBa HATJISAHOCTH.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbIE YueOHbIE 1eiCTBHUS:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMOil TeMbl B X0/1€ AMAJIOra W/WINA JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHPOBATH CBOM TMPEIUIOKEHUS OTHOCHTEIBHO BBIIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpE3EHTaIMeil pe3yJbTaTOB MO3HABATEIBHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHKAMHM TP  BBIIOJHEHUU XUMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOM pabdoThl MO HCCIEAOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peaiM3anuu y4eOHOTO MPOEKTa, U (POPMYTHUPOBATH BHIBOJBI MO pPE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHMI TyTEM COTIIACOBAHUS MO3UIIHIA B X0/1€ 00CYKIeHUS 1 0OMEHa MHEHUSIMH.

PeryasiTUBHbIE yHHBepcalbHble Y4eOHbIe JelCTBHA:



CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYLIECTBIISATH CBOKO ITO3HABATEIbHYIO IESTEIBHOCTD,
onpenenss e€ Ienu M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii alropuT™M JAEUCTBUN NPU BBHINOJHEHUM Y4E€OHBIX M HCCIIENIOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosee d((HEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YIETOM TOTYYECHHUS! HOBBIX 3HAHHHA O
BEUICCTBAX M XMMHUYECKUX PEAKLUAX; OCYHIECTBIIATh CAMOKOHTPOJb IEATEIBHOCTH HA OCHOBE
CaMOAHAJIN3a U CAMOOLICHKH.

NNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI IO XMMHH Ha yriTyOJEHHOM ypOBHE Ha
YPOBHE CpeIHero oOIiero oOpa3oBaHUs BKIIOYAIOT CHEIUPUUECKHE I Y4eOHOTO TpeaMera
«XuMuUs» HaydHbIC 3HAHUWS, YMEHUS U CHOCOOBI NEHCTBHU MO OCBOCHUIO, WHTCPIPETAIIMUA U
npeoOpa30BaHUI0 3HAHWIA, BUJIBI JICATCILHOCTH 10 TOJTYYCHUIO HOBOTO 3HAHHS U TPUMEHCHHUIO
3HAHUU B PAa3JIMIHBIX y‘-ICGHI:IX CUTyallusdX, a TAaKKC B PCAJIbHBIX XU3HCHHBLIX CHUTyalUdX,
CBSI3aHHBIX ¢ XuMueu. B nporpaMme Mmoo XUMHU MPECAMCETHBIC PE3YJIbTATbhl NPCACTABJIICHBI I10
rogaM U3y4YCHHH.

10 KUIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUsh OTPaKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHMH OPraHUYECKON XHUMHH B
CHUCTEME ECTECTBCHHBIX HayK U €€ pOJi B 00ECIICUCHUN YCTOWYUBOTO PA3BUTHS YEIOBEUYECTBA B
perieHnn mpoOIeM IKOJIOTHUYECKOM, YHEPreTUYECKON U MUIIEeBON 0e30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTE€pHAJIOB, HOBBIX HCTOYHHKOB JHEPrud, B OOECIEUEHUU
PaIMOHATILHOTO TPHPOJIONIONL30BaHUs, B (DOPMHPOBAHUHM MHUPOBO33PEHUS U OOIMIEH KYJIbTYpHI
YeJIOBeKa, a TakKKe OJKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO U
MIPUPOTHON Cpelie;

BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAHUW, KOTOpass BKJIKOYAECT: OCHOBONOJArarolIue
MOHATUA — XUMHUYECKHH DJIEMEHT, aToM, SAPO M JIIEKTPOHHAas o0ojouka aroma, s-, p-, d-
aTOMHBIE OpOHUTANIM, OCHOBHOE M BO30Y>KIEHHOE COCTOSIHMS aTOMa, TMOpUIU3allvs aTOMHBIX
opOuTaned, MOH, MOJIEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIICHb OKHUCIICHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJIIpHAsT Macca, MOJSPHBI 00BEM, YIIEpPOAHBIA CKETeT,
(GyHKIIMOHATBHAS TPYIIA, paguKai, CTPYKTYpHbIE (GopMyibl (pa3BEpPHYTHIC, COKpaNmIEHHBIE,
CKEJIETHBIE), WU30MEpHUsl CTPYKTypHass U NPOCTPAHCTBEHHas (T€OMETpUYecKas, OINTHYEecKas),
MU30MEpbI, TOMOJOTUYECKUNA Psii, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA- U a30TCOAECpKAIINE
OpraHWYECKHE COEAVHEHHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COCIMHEHUS; TeOpUH, 3aKoHbI (mepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MacChl BEIIECTB, 3aKOH
COXpAaHEHUS M TMPEBPAILCHUS DSHEPrUU TPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKallue B OCHOBE MOHUMAaHUS
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHX SIBIICHMM, TPEJICTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMHUECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUsl, O B3aUMHOM BJIMSHUM aTOMOB U TPYyHN aTOMOB B MOJIEKyJaX (MHIYKTHBHBIH U
Me3oMmepHbii dhdexTr, opueHTanThl [ 1 Il poxa); dakronsornyeckue cBeACHHS O CBOMCTBAX,
cocTaBe, MOMyUYeHUHU U 0€30MaCHOM MCIOIB30BaHUU BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHUYECKON JeATEIbHOCTH YENOBEeKa, OOIMX HAy4YHBIX MPUHIUNAX XHUMHYECKOTO
MPOM3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METAHOIIA, ITIEPEPAOOTKU HEPTH);



cOPMHUPOBAHHOCTh ~ YMEHMUH:  BBUIBIATH  XapaKTepHble  MPHU3HAKK  TOHSATHIA,
YCTAHABJIMBAaTbUX B3aMMOCBSA3b, HCIOJb30BaTh COOTBETCTBYIOLIUE IOHATHS IIPU ONMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUI:

HCITOJIB30BAaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPANIEHHBIX U CKEJIETHBIX) (DOPMYII OPraHNYECKHUX BEIIECTB;

COCTaBJIATh yPABHEHUS XUMUYECKMX pEaKkUMd M  paCKpbIBaTh MX  CYLIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTABJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUud, peakuii HMOHHOTO OOMEHa IyTEM COCTaBIEHUS WX TOJNHBIX U
COKpalIEHHBIX HOHHBIX YPAaBHECHMUIA;

U3rOTaBIMBAaTh MOJEIM MOJEKYJl OpraHMYeCKHWX BEIIECTB Ul WJUIIOCTPAluU MX
XUMHYECKOI0 U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABIUBATh MPUHAJUICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB MO0 UX COCTaBYy M CTPOEHUIO K ONpeAeIEHHOMY KJIacCy/TpyIe COeANHEHU, TaBaTh UM
Ha3BaHud 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS
JUISL  OTACNBHBIX TPEJACTaBUTENCH OpPraHMYECKUX BeIIeCTB (PTUJICH, alleTWIEH, TONIYO,
[JIMIEPUH, STWICHTIUKONIb, (eHos, (opManbIerua, aleTadbAerull, aleToH, MypaBbUHAS
KHCJIOTA, YKCYCHasl KHCJIOTA, CT€apUHOBAs, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHWJIUH, TUBUHII, U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHMSI OMNpPEAENATh BHJI XHUMUYECKOM CBS3M B OPraHUYECKHX
coeIMHEHUX (KOBaJCHTHAs U MOHHAS CBA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI NMPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemiectB A. M. bytiepoBa mist 00bsiCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILECTB!
AJIKaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJKaJHECHOB, AJKHMHOB, apOMAaTHYECKUX YTJIEBOIOPOAOB,
CIIUPTOB, AJIbJIETHJIOB, KETOHOB, KAPOOHOBBIX KHCIOT, NMPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHUIN U aMUHOB, aMMHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIUCAXapUIOB),
WUIFOCTPUPOBAaTh TE€HETHUYECKYIO CBSI3b MEXKIYy HHUMHM YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIHH ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (OPMYII;

c(OpMHUPOBAHHOCTh YMEHHS TOATBEPXKAAaTh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBUCHUMOCTH PEaKIIMOHHOW CIHOCOOHOCTH OPraHUYEeCKHX COCTUHEHHI OT KpaTHOCTH U THIIA
KOBAJIEHTHOM CBSI3U (G- U T-CBSA3H), B3aMMHOI'O BIMSHHS aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTE€pPU30BaTh HCTOYHHMKH YTJIEBOAOPOIAHOTO ChHIPhS
(He(Th, MPHUPOIHBIA Ta3, Yrolib), CIIOCOOBI €ro MepepaboTKH M MPAaKTUYECKOe NpPUMEHEHHE
IPOAYKTOB NEPEepadbOTKH;

c(OpMUPOBAHHOCTh BJIAJCHUS CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAax
MO3HaHUSI — HAONIO/IEHWH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) M YMEHUSI IPUMEHSATh 3TH 3HAHMUS,

c(OPMUPOBAHHOCTh ~ YMEHHUSI  NPHUMEHATHOCHOBHBIE  OMNEpAall  MBICIUTEIBHON
NEeSITeIbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMAaTH3allMiO, BbISBICHHUE
IPUUYMHHO-CJIEICTBEHHBIX CBS3€H — JIJIs1 U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIUI;



c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIISITH B3aUMOCBSI3b XUMUYECKHUX 3HAHUN C TIOHATUSMHU U
NPEJCTAaBICHUSIMA JPYTHX E€CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0OojJee OCO3HAHHOTO
MOHUMAHUS CYIIHOCTH MAaTEPHAIBLHOTO €JUHCTBA MHpA, WCIOJIH30BaTh CUCTEMHBIC 3HAHUS TI0
OpPTaHWYECKON XUMUU IJis1 OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUH, NMEIOIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: NPOBOAUTH pacyEThl MO XHUMHYECKUM QopMmylaM H
YpaBHEHUSAM XHMUYECKUX PEAKIMi C UCHOIb30BaHUEM (PU3MUECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPAaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacd€Thl MO HAXOXIACHHUIO XMMHUYECKON (POpMyIIbI BEIIECTBA MO MU3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, MIPOYKTaM CTOPAHUSs, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATM3UPOBATH M OIICHUBATH C IMO3HIIAN
IKOJIOTHYECKON OE30MacHOCTH TOCIEACTBUS OBITOBOM W IPOU3BOJCTBEHHOW JESITEIHLHOCTH
YeJIOBEKa, CBS3aHHOM ¢ mepepabOTKOM BeIIeCTB, HCIOJIb30BATHIIONYUYEHHbIE 3HAHUA IS
MPUHATHSA TPaMOTHBIX PEIICHUN MPOOJIEM B CUTYALIUAX, CBSI3AHHBIX C XUMUE;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENBHO TUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
9KCIIEPUMEHT (MOyUYeHHE U U3yUYeHHE CBOMCTB OPraHNYeCKUX BEIIECTB, KAYECTBEHHBIE PEaKIIUU
YTIEBOMOPOAOB PA3IUYHBIX KIIACCOB M  KHCIOPOJCOJEPKAIINX OpPraHMYeCKHX BEIICCTB,
pelleHne OHKCIEePUMEHTAIbHBIX 3a7ad M0 pACMO3HABAHWIO OPTaHUYECKUX BEIIECTB) C
coOnrofeHeM TMpaBWwil 0e30omacHOro oOpallleHuss C  BellecTBaMU U JIaOOpaTOpPHBIM
obopynoBaHueM, (GOPMYyIUPOBATH IEJIb HCCIICIOBAHUS, IMPEACTABIATh B pPa3IUnIHONU (opme
Pe3yNbTaThl SKCIIEPUMEHTA, AHAITU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hopMUPOBAHHOCTHh YMEHU:

coOnroaaTh MpaBUJia IKOJOTUYECKU IIENIECOOOpPa3HOTr0 TMOBEAEHUS B OBITY M TPYIOBOU
NESTENIbHOCTH B IIENIAX COXPAHEHUS CBOETrO 370POBbs, OKPYXAlOIIeH MPHUPOIHON cpenbl U
JTOCTHXKEHHS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO ACHCTBHSI HAa JKUBBIE OPraHU3MBI ONpPEIEIEHHBIX
OpraHMYECKUX BEILIECTB, MOHUMAas cMbIci nokazatens [TK;

aQHATM3MPOBATh  IEJIECOO0PA3HOCTh  NMPUMEHEHUS  OPTaHWYECKHX  BEHICCTB B
MPOMBINIJICHHOCTH M B OBITY C TOYKH 3PSHUS COOTHOIIECHUS PUCK-TT0JIB3a;

c(OpMUPOBAHHOCTh YMEHHIl: OCYLIECTBIIATH IIEJICHANIPABICHHBI MOMCK XUMHYECKOU
uHbOpMallMK B PA3MYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoi uHGopMmainuu, VHTEepHET W JApyrue), KPUTUUYECKH aHaJU3UpPOBaTh XHUMHUYECKYIO
uHbOpMalIrio, epepadaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTaBICHHON yueOHOU
3aJa4eil.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHHsS Kypca «OOm@as W HeopraHuyeckas XUMHsD)
OTpaXKAOT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHMIA: O MATEPUAIILHOM €IMHCTBE MHPa, 3aKOHOMEPHOCTSIX
¥ TI03HABACMOCTHU SIBJICHUH TPUPOJIBI, O MECTC W 3HAYCHUH XHMHHU B CHUCTEME €CTECTBEHHBIX
HayK ¥ ¢€ poJId B 00ECIICYCHUH YCTOWYUBOTO PAa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTUICCKOM,
SHEPreTUYeCKOM U TMHUIIEeBOM O€e30MacHOCTH, B Pa3BUTHM MEIWIUHBL, CO3JAaHMM HOBBIX
MaTepUajoB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEYEHHWU  PaIHOHAIBHOIO
MPUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYPhl YEIIOBEKA, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpejie;



BIIQJICHUE CHUCTEMOM XHMMHUUYECKHX 3HAHUW, KOTOpas BKJIIOYAECT: OCHOBOIOJATaroliue
MOHSTHUS — XUMUYECKUH DIIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI, AIEKTPOHHAS 000JI0UKa aToMa, S-
, p-, d-aroMHBIE OpOWTAN, OCHOBHOE W BO30YXJICHHOE COCTOSIHHSI aToMa, THOPUIAM3AIUS
ATOMHBIX OpOMWTaJNe, WOH, MOJICKYJIa, BaJECHTHOCTb, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKasi, BOIOpOIHAs),
KpUCTAJUIMYECKasi pEeIIETKa, XMUMHUYECKash PEeakiusi, pacTBOP, SJIECKTPOJUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJIMTUYECKAS] ~ JUCCOIMAIMs, CTENEeHb JUCCOLMAlMM, BOJOPOJHBIM  IOKa3aTellb,
OKHUCJIUTEh, BOCCTAHOBUTENb, TEIUIOBOM 3(h(PEeKT XUMUUECKON peaKInH, CKOPOCTh XUMHUIECKOU
peaKuuy, XUMHYECKOEe paBHOBECHE; TEOPUM ¢ 3aKOHBI (TCOPHS AIEKTPOIUTUICCKOM
auccouranuu, nepuoauueckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHs] MAacChl BEILIECTB,
3aKOH COXpaHEHUsSl W TPEBPAICHUS SHEPTUH MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JISKAIIUE B OCHOBE MOHUMAHHMS MPUYMHHOCTH U CUCTEMHOCTH
XMMHYECKUX SIBJIEHUM; COBPEMEHHBIE IPEICTABICHUS O CTPOCHHM BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJEKYJSIPHOM YpPOBHSX; MPEJICTAaBICHHA O MeEXaHU3Max
XUMUYECKHX pPEaKUUid, TEPMOJMHAMMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
NpOTEKaHUsi, O XHUMHYECKOM pPaBHOBECHUM, pACTBOpAX U JHCHEPCHBIX  CHUCTEMAX;
(dakToIIOTHYECKHE CBEJEHUS O CBOWCTBAX, COCTaBE, MOMYyUYEHUU U OE30MMaCHOM HCIOIb30BAHUU
BOXHCHIINX HEOPTaHWYCCKUX BEIISCTB B OBITY W TPAKTHYECKON JEATEIHLHOCTH YCIIOBEKA,
001X HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHHI: BBISBIIATh XapaKTePHbBIE MMPU3HAKU IMOHATHHA, YCTaHABIIUBATh
MX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOUIME MOHATHUS MPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XMMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
dbopMyn BellecTB U ypaBHEHUH XHUMUYECKUX pPEaKIUh, CHUCTEMAaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHble HA3BaHUS OTJEIbHBIX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJICHTHOCTD U CTENIEHb OKUCICHHUS XUMUIECKUX
AJIEMEHTOB B COCJAMHEHUSX, BUJl XUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METAJLTMYECKas,
BOJIOPOJIHAS ), THUIT KPUCTAJUTMYECKON PEIETKU KOHKPETHOTO BEIIIECTBA;

c(hOpMUPOBAHHOCTh yMEHHUSA OOBICHATH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHUJA
XUMUYECKOW CBSI3W W THUIA KPUCTAUTMYECKON pPEmETKH, OOMEHHBIM M JTOHOPHO-AKIIETTOPHBIH
MEeXaHHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIecTBa IO HX
COCTaBy, XMMHYECKUE PEAKIMHU IO Pa3Iu4yHbIM IpHU3HAKaM (YHCIIy U COCTaBY pPearupyrommx
BEIIECTB, TEIJIOBOMY J(PQEKTy peakiu, HW3MEHCHHIO CTETCHEH OKHCICHHUS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTaju3aTopa W JPYTrue); CaMOCTOSITEIbHO BBIOMpaTh OCHOBAHUS W
KPUTEPUU JJIs KIIACCU(PUKAIINN U3y9IaeMbIX BEIICCTB H XUMHUYCCKHIX PEaAKIIHIA,

c(hOpMUPOBAHHOCTh YMEHHsI PACKPBIBaTh CMBICI Tepuoanueckoro 3akona J[. .
MenneneeBa ©  JEMOHCTPUPOBATH €T0  CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOECHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckont cucremsr 1.
MenieneeBa, UCHOJIb3Ysl MOHATUSI «IHEPTETUUYECKHE YPOBHU», «IHEPreTUUYECKUE MOTYPOBHUY,
«s-, p-, d-aromMHBIE OpOUTANIN», «OCHOBHOE M BO30YXKIEHHOE SHEPIETHUUYECKHUE COCTOSHUS



aToMa»; OOBICHATH3AKOHOMEPHOCTH W3MEHEHHMS CBOMCTB XHMMHUYECKHX D3JEMEHTOB U UX
COEMHEHMH 10 nepuogaM U rpymnmnam [lepuoanueckoit cucremsl 1. 1. MeHnneneeBa, BAJICHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepH30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE I'€HETUYECKOM CBSI3U
MEXy HEOPTraHMYECKUMU BEIIECTBAMHU C IIOMOIIbIO0 YPABHEHUI COOTBETCTBYOIIUX XUMHUUYECKUX
peaxkuui;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
PeaKIyii MOCPECTBOM COCTAaBJICHHUS AJIEKTPOHHOTO OallaHCa 3TUX pPEeaklil; peakuuii HOHHOTO
oOMeHa MyTEM COCTaBICHUS MX TOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHM; pEaKIHi
TUPOJIN3A; PEeaKIUil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE T'HIPOKCOKOMIUIEKCOB LIMHKA U
AIIOMUHUS);

c(OpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakiuuil ¢ y4€TOM HMX DSHEPreTUYECKHUX XapaKTEPUCTHK, XapakTep H3MEHEHUs CKOpPOCTH
XUMHUYECKON pPEeakiMu B 3aBUCUMOCTH OT Pa3IHYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XMMHUYECKOT0 PaBHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle [latensbe);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMUYECKHE PEaKLIUH, JeKallue B OCHOBE
NPOMBIIIJICHHOTO TOJYYeHHUS CEpHOM KHCIOThl, aMMHUaka, oOOIIMe Hay4yHble TNPHHLIUIIBI
XUMHYECKHX TPOU3BOJCTB; IE€IE€CO00Pa3HOCTh NPUMEHEHUS HEOPraHWYECKUX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-II0J1b3a;

c(OpMUPOBAHHOCTH BJAJICHUSI CUCTEMOW 3HAHHUI O METO/IaxX HAyYHOTO MO3HAHUS SIBICHUN
npuponbl — HaOJIOAeHHe, U3MEpEeHHe, MOJAEIUPOBAaHUE, OKCIEPUMEHT (peasbHbli U
MBICIICHHBIN), UCMOJIB3YEMBbIX B €CTECTBCHHBIX HAyKaX, YMEHUS MPUMEHSATh ATH 3HAHUA TpU
9KCIIEPUMEHTAILHOM HCCIIEIOBAaHUM BEUIECTB W JJIs1 OOBACHEHUS XHUMUYECKUX SIBICHUIA,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM IEATETbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HMU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBA3h XUMUYECKUX 3HAHUI C MOHATUSMH U
NpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0oJiee OCO3HAaHHOIO
IIOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUDA;

c(OpMHUPOBAHHOCTh YMEHUS MTPOBOJAUTH PACUETHI: C UCIIOIb30BAHUEM TMOHATUHN «MaccoBas
JIOJIsl BEIIECTBA B PAcCTBOPE» U «MOJISIpHAS KOHIICHTPAIMs»; MacChl BELECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce Wi 00BEMY OJHOTO U3 YYaCTBYIOLIUX B peakluu
BEIIECTB; TEIIOBOTO 3(pdeKTa peakinu; 3HaUeHHUs BOJOPOIHOTO MOKa3aTells PaCTBOPOB KUCIOT
U IIeNouel C W3BECTHOM CTEMEHbI0 NUCCOIMAlNU; Macchl (00bEMa, KOIMMYECTBA BEIIECTBA)
IIPOJYyKTa PEaklMy, €CJIM OJAHO U3 MCXOIHBIX BEIIECTB JaHO B BUJE PacTBOpa C ONpPEHCIEHHOU
MAacCOBOW JI0JIed pacTBOPEHHOTO BEUIECTBA WM JAaHO B HW30BITKE (MMEET MPHUMECH); IOJIU
BBIX0/1a IPOJYKTa peakluuu; 0ObEMHBIX OTHOLLIEHUI ra30B;

c(OpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
SKCIIEPUMEHT (TPOBEACHUE peakluii HOHHOr0 0OMeHa, MOATBEPK/IEHNE KaueCTBEHHOT0 COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPEAEIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBIO UHAUKATOPOB,
U3y4YCHHE BIUSHUS Pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XHMHUYECKOH pEaKIMH, peIIeHHe
9KCIIEPUMEHTANBHBIX 3a7au 1o TemaMm «Metamibe» u «Hemeramnesy) ¢ coOnaoAeHreM MpaBUl
6e3omacHoro oOpaleHus C BeIeCTBaMU M JTAOOpaTOpHBIM 000pynoBaHHEM, (OPMYIHPOBATH
[eNlb  MCCIENOBAaHUS, TMPEJICTABIATh B pPa3NUYHONM (opme pe3ynbTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATBUX JOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBWIa MOJH30BAHUS XUMUYECKOW MOCY0N U
nabopatopHbIM 000pyAOBaHHEM, OOpaIlleHUsl ¢ BEIIeCTBAMU B COOTBETCTBUH C WHCTPYKIUSIMU
[0 BBIMOJTHCHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTHYECKH IIeJIECO00pa3HOTro
MOBEJCHUSI B OBITY W TPYIOBON MACATEIBHOCTH B IEISAX COXPAaHEHHUS CBOETO 30POBBS,
OKpYXalolleil MPUPOAHON CpeAabl M AOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHUA, OCO3HABATh
OMAacCHOCTh TOKCHUYECKOIO JIEWCTBHS HA JYKUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHUYECKHUX
BEILECTB, TOHUMAs cMbIca nokazatens [IIK;

c(OpPMUPOBAHHOCTh YMEHHIl: OCYILIECTBIATH IICJICHANIPABICHHBI MOMCK XUMHYECKOU
uHPOpMAIIMK B PA3MYHBIX HMCTOYHWKAX (HAydyHas W y4uyeOHO-HAy4yHas JUTEepaTypa, CpelCTBa
MaccoBoi uH(popmanuu, HWHTEpHET U JApyrue), KPUTHYECKUA aHATH3UPOBATHXMMHUYECKYIO
uH(pOpMAIIHIO, MepepadaThiBaTheé W HMCIIOH30BATHB COOTBETCTBUU C IOCTABJICHHON ydueOHOU
3a/1a4eH.
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Paznen 1. Teopernueckne 0CHOBBI XUMUM

Crpoenue atoma. Ilepnonnuecknit

1.1
XUMHUYECKHUX 3eMeHTOoB /JI. 1.
Menneneena
12 Crtpoenue BeniecTna.
’ MHuoroo6pasue BemecTB
1.3 XUMHUYECKUE PEAKIIUN

Uroro no pazgeny

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Hemeramisl

2.2 MeTtanibl

Uroro no pazgeny

Pa3znea 3. Xumus u JKN3HbL

31 MeTo/apl TTIO3HAHUS B XUMHH.
’ XUMHS U )KU3HD

Hroro no pazneny

OO11ee KOIMYECTBO YAaCOB IO IPOTrpaMMe

HaumeHoBaHue pa3/ieioB U TeM

3aKOH 1 Hepnomfmecxaﬂ cuCTCMa

KoaunuyecTBO 4acoB

Bcero

10

18

32

60

40

25

65

11

11
136

KonTposabHbIe
padoTbl

IIpakTu4yeckue
padoThI

DJIeKTpPOHHbIe (LM(pPOBbIE)

oOpa3oBaTe/ibHbIE
pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/2dd57124

but6mmoreka [JOK
https://m.edsoo.ru/2dd5724

bu6mmoreka [IOK
https://m.edsoo.ru/2dd5724

bu6mmoreka [IOK
https://m.edsoo.ru/2dd5724

but6mmoreka [JOK
https://m.edsoo.ru/2dd5724

Bbu6nuoreka [JOK
https://m.edsoo.ru/2dd5724




ITOYPOYHOE INIAHUPOBAHUE

10 KJIACC
DJIeKTPOHHBbIE HU(PPOBLIE
Ne KoaunuyecTBO 4acoB P ungp
/ Tema ypoxka o0pa3oBaTe/bHbIE Pecypchl
n/n
Kontpoabnubie IIpakTnuyeckue
Bcero
padoThI padoThI
[IpenmeT 1 3HaUYEHUE OPraHUYECKON
XUMUH, IPEJICTABIICHUE O
MHOT000pPa3nul OPraHuYEeCKUX 1 Bubnmorexa [JOK
p . p https://m.edso00.ru/3686e6f5
coeIMHEHU. MeTo1bl HAyYHOTO
MO3HAHUS
DJIEKTPOHHOE CTPOEHUE aToMa
ryiepoaa (OCHOBHOE M BO30OYKIEHHOE 1 bubmorexa HOK
YIIepoa YHA https://m.edsoo.ru/Oce6fd4c
COCTOSTHHS)
BanenTHbie BO3MOXHOCTH aToMa | bubmuoreka [JOK
yrieponaa https://m.edsoo.ru/Oce6fd4c
XUMHYECKasi CBSI3b B OPraHUYECKUX ] bubnunoreka [JOK
COEIUHEHUAX https://m.edsoo.ru/8d39f5c8
Mexanu3mbl 00pa3oBaHUs
. bu6mmoreka [IOK
KOBaJICHTHOH CBSI3U, CIIOCOOBI 1
. https://m.edso0o.ru/8d39f5c8
pa3pbiBa CBs3EH
Teopust cTpoeHUsT OpraHUYECKUX 1 bubnuoreka [JOK
coenquuenuit A. M. bytineposa https://m.edsoo.ru/9e595¢cb8
Bunbl uzoMepuu: cTpykTypHas | bubnunorexa [JOK
U30MEPHUs https://m.edsoo.ru/b0e61661
Bunbl nzoMepun: npocTpaHCTBEHHAS | bubnuorexa [IOK
A30MeEpUs https://m.edsoo.ru/b0e61661
DnexkTpoHHbIC () (PEKTH B MOJIEKYIax 1 bubnuoreka [JOK



10

11

12

13

14

15

16

17

18

19

OPraHUYEeCKHUX

[Ipeacrasnenue o kraccuPpuKaMK U
cHUcTeMaThyecKasi HOMEHKJIaTypa
(IUPAC) opranuveckux BeIIecTB

Howmenxknarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B
OPraHU4YeCKOW XUMHH

Peakiuu mpucoeuHeHMs B
OpraHUYeCKON XUMUU

Peaknuu oTmieniieHus B
OPraHUYEeCKOW XUMHH

Peakumu 3aMelieHus B OpFaHquCKOﬁ
XUMHHN

[TpakTnyeckas padora Ne 1
«KauecTBeHHOE OIpeneneHue
yriaepoza, BOAOpoa 1 Xjiopa B
OpraHUYECKUX BEIIECTBAX)

Konrponsnas padora Ne 1

«OCHOBHBIE TEOPETUUECKHE
MIOJIOKECHUS B OPTaHUYECKON XHMMUI
AJIKaHbBI: TOMOJIOTUYECKHUN P,
o0m1as popmyia, HOMEHKIATypa U
U30MEpHsL, HIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI

du3nyeckue cBONCTBA aJIKAHOB

https://m.edsoo.ru/b0e61661

bu6mmoreka [{OK
https://m.edsoo.ru/c212dd21

bu6mmorexka [JOK
https://m.edsoo.ru/c212dd21

bubmuoreka [JOK
https://m.edsoo.ru/ba5706aa

bu6mmoreka [{OK
https://m.edsoo.ru/ba5706aa

bu6mmorexka [JOK
https://m.edsoo.ru/ba5706aa

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/ru/lesson/399fd
d14-4bal-48e5-a428-
dae10d492c6e?backUrl=%2Fru%
2Fcatalog%2F04%2F10

bu6mmorexka [JOK
https://m.edsoo.ru/87a37cab

bubmuoreka [JOK
https://m.edsoo.ru/25a14636

bubmuoreka [JOK
https://m.edsoo.ru/3137711c




20

21

22

23

24

25

26

27

28

29

30

XMMHUYECKHE CBOUCTBA aJIKAaHOB

NunuBuayanbHbIE CBOMCTBA METaHA

HaxoxneHnue aikaHOB B IPHUPOJIE.
CrniocoObI TosTyYeHHst 1 IPUMEHEHUE
aJIKaHOB

[{uknoankansl: obmas gopmyia,
HOMEHKJIaTypa 1 U30Mepust

OcoOeHHOCTH CTPOEHUS U
XMUMHUYECKHX CBOMCTB, CIOCOOBI
IIOJIyY€HUs] U IPUMEHEHUE
LIUKJIOAJIKAaHOB

Pemenue pacy€THbIx 3a1a4 Ha
oTpefieNieHrne MOJIEKYJISIPHOM
(bOopMyIIBI OPraHUYEeCcKOrO BEIECTBA
10 MACCOBBIM JIOJISIM aTOMOB
3JICMEHTOB, BXOJISAIIMX B €r0 COCTAB
AJIKEHBI: TOMOJIOTHYECKHUH P,
oOmras popmyia, HOMEHKIATypa
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI aJIKCHOB

CTpyKTypHas 1 IUC-TPaHC-U30MEPUS
aJIKEHOB
du3nyeckue U XUMHUYECKHE CBOMCTBA
aJIKEHOB

Peaknuy npucoeIMHEHNsI AJIKEHOB.
IIpaBnno MapkoBHMKOBa

Bbu6mmoreka [JOK
https://m.edsoo.ru/3137711c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/259b0a5Sb

bubmuoreka [JOK
https://m.edsoo.ru/156730d2

bu6mmoreka [IOK
https://m.edsoo.ru/156730d2

bu6mmorexa [IOK
https://m.edsoo.ru/bf84d8eb

bu6mmoreka [{OK
https://m.edsoo.ru/273b0ale

bu6mmorexka [JOK
https://m.edsoo.ru/273b0ale

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale

bu6mmoreka [IOK
https://m.edsoo.ru/21069ccd

bu6mmoreka [JOK
https://m.edsoo.ru/21069ccd




31

32

33

34

35

36

37

38

39

40

41

Peakuuu okuciieHUs aqKkeHOB B
KHUCJION cpenie

Peaknuuy oxucneHus aJkeHOB B
HEUTPAJILHOM cpenie

CrniocoObI TosTyYeHHst U IPUMEHEHUE
AJIKEHOB

[TpakTuyeckas pabora Ne 2 o Teme
"[losryyeHne ATUIIEHA U U3YUEHUE €TO
cBOMCTB"

Pemenue pacy€THbIxX 3a1a4 Ha
OMpeIeTICHUE MOJIEKYJIIPHOI
(bOpMyIIBI OPraHUYECKOTO BEIIECTBA

AJNKaZUeHbI: CONPSKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIHpPOBaHHbIE.
Oco0eHHOCTH AIEKTPOHHOTO
CTPOCHUS

XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JMEHOB

CrniocoObI onTyueHHs 1 TPUMEHEHUE
aJIKaJIMCHOB

Kayuyk u pe3una

AJIKUHBI: TOMOJIOTHYECKHH P,
o0mras opmyia, HOMEHKJIATYpa,
3IIEKTPOHHOE M POCTPAHCTBEHHOE
CTpOEHHE MOJICKYJ, pru3nveckue
CBOMCTBA

XMMHYECKHE CBOMCTBA aJIKNHOB

bubmuoreka [JOK
https://m.edsoo.ru/21069ccd

bu6mmoreka [{OK
https://m.edsoo.ru/21069ccd

bubmuoreka [JOK
https://m.edso0o0.ru/665dc058

bubmuoreka [{OK
https://m.edsoo.ru/0941eed8

bu6mmorexa [IOK
https://m.edsoo.ru/e9ea9921

bu6mmoreka [{OK
https://m.edsoo.ru/04298c0a

bu6mmorexka [JOK
https://m.edsoo.ru/e561253d

bubmuoreka [JOK
https://m.edsoo.ru/1aa81660

bubmuoreka [JOK
https://m.edsoo.ru/1aa81660

bubmuoreka [JOK
https://m.edsoo.ru/68bbccdc

bubmuoreka [JOK



42

43

44

45

46

47

48

49

50

51

KauecTBeHHbIC peakiiy Ha TPOIHYIO
CBS3b

Crioco0ObI oSTy4eHus: U IPUMEHEHUE
AIKUHOB

Pemenue 3amad: pacué€rsl 1o
YPaBHEHHUIO XUMUYECKON peaKun

KonTtponbnas padota Ne 2
CATUKITHYECKUE YTICBOAOPOIBI

ApeHBI: TOMOJIOTHYECKUH PsijI, 001Iast
dbopmysa, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH307a U
TOJIyoOJ1a, Ux (bHBH‘-IGCKPIG CBOICTBa
N3omepusa u HoMeHKIIaTypa
TOMOJIOTOB OeH3071a

XUMUYECKUE CBOMCTBA apEHOB:
peaKIMK 3aMeIICHUs

XUMHYECKUE CBOWCTBA apEHOB:
peaKUry MPUCOECINHEHNS, OKUCIIEHNE
FOMOJIOTOB OeH30I1a

Oco0eHHOCTH XUMHUYECKUX CBOWCTB
CTUpoOJIa

Pemenne pacu€THbIX 33124 HA
OnpeeIeHue MOJIEKYJISIPHOU

https://m.edsoo0.ru/23493a93

bubmuoreka [JOK
https://m.edsoo.ru/7b1c48da

bu6mmoreka [IOK
https://m.edsoo.ru/a6f9alea

Bbu6mmoreka [JOK
https://m.edsoo.ru/5db8e526

bu6mmoreka [JOK
https://academy-

content.apkpro.ru/ru/lesson/6¢919
641-7956-4130-b1fd-
¢7¢71db395d7backUrl=%2Fru%
2Fcatalog%2F04%2F10

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094

bu6mmoreka [{OK
https://m.edsoo.ru/a92a7094

bu6mmorexka [JOK
https://m.edsoo.ru/a44alae4

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

bu6mmoreka [{OK
https://m.edsoo.ru/d5018a54

Bbu6mmorexa [JOK
https://m.edsoo.ru/53461a2c




52

53

54

55

56

57

58

59

(bOpMyJIBI OPraHUYECKOTO BEIIECTBA

CrniocoOblI nosty4eHus 1 IpUMEHEHHE
apeHoB

I'eneTmueckas CBA3b MCXKOY
Ppa3jInYHbIMHU KJIaCCaMU
yriaeBogopoa0B

Pacuérsl 10 ypaBHEHUSAM XUMUYECKHUX
peakuwuii. CuctemaTusamus u
000011eHue 3HaHMil 1o Teme "ApeHbl"

IIpuponnsrii ra3. [lomyTHele
He(TsHBIC Ta3bl

KaMeHHBIH yroib U NpOgyKThI €70
nepepadoTKu

Hedtp 1 criocoOs! € nepepaboTKy.
[TpumeHneHne MpPOaYKTOB MepepadoTKu
HeTH

["anoreHonpouns3BogHBIE
YTJIEBOJIOPOIOB: DJIEKTPOHHOE
CTPOCHHE; PEaKIIUU 3aMEeIICHUS
rajoreHa

JleiicTBue 1I€/I0UECH Ha

rajJOreHIPOU3BOIHBIC.
B3aunMoaelicTBuE TUTaIOr€HAIKAHOB C

bu6mmoreka [{OK
https://m.edsoo.ru/6f717d09

bu6mmorexka [JOK
https://academy-

content.apkpro.ru/ru/lesson/6abf16
80-4eb5-4612-8eas-
44d63cccf518?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bubmuoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/6abf16
80-4eb5-4612-8ea5-
44d63cccf518?backUrl=%2Fru%?2
Fcatalog%2F04%?2F10

bu6mmorexka [JOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edso00.ru/69b3398b

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

bu6mmoreka [{OK
https://m.edsoo.ru/82b4d759

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230




60

61

62

63

64

65

66

67

68

69

70

MargsueM U IMHKOM

CucreMaTuzanus 1 00001IeHe
3HaHUM MO pazaeny "YTrieBoaopoasl"
Konrponbnas padora no Teme
"YrneBomopoipr"

[IpenenpHBIE OTHOATOMHBIEC CITUPTHI:
TOMOJIOTHYECKUHN PsiI, 00IIIast
dbopMyIa, CTpOCHHE MOJICKYI,
Kkjaccuukanus, Gpuznyeckue
CBOIICTBa

W3omepus 1 HOMEHKIIaTypa CIIUPTOB

XHUMHUYECKUE CBOMCTBA IIPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

Oxucienue MMPEaACIIbHBIX
OIHOATOMHBIX CIIMPTOB

Crioco05s1 MOJIY4YCHUA U IPUMCHCHUC
OHOATOMHBIX CIIMPTOB

[TpocTeie 3¢upbl: HOMEHKIIATYpa U
U30MEepHsi, 0COOCHHOCTH (PU3UUECKUX
U XUMHYECKUX CBOMCTB

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIUKOJIb U TIIULEPUH, UX
¢u3nueckue 1 XUMHYECKUE CBOICTBA

CriocoObI OSTy4eHus: U PUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB

DeHOJI: CTPOCHHE MOJIEKYJIBL,

bu6mmoreka [{OK
https://m.edsoo.ru/20e89f22

bubmuoreka [JOK
https://m.edso00.ru/95¢9e298

bubmuoreka [[OK
https://m.edsoo.ru/df04c5cd

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe
bu6mmoreka [{OK
https://m.edsoo.ru/26ee34fe
bu6mmoreka [IOK

https://m.edsoo.ru/4841000000000
00

bubmuoreka [JOK
https://m.edsoo.ru/c2c788b2

bu6mmoreka [IOK
https://m.edsoo.ru/ee4d84aa

bu6mmoreka [IOK
https://m.edsoo.ru/d12e567d

bu6mmoreka [{OK




71

72

73

74

75

76

77

78

79

80

buznyeckue cBoiicTBa. TOKCHYHOCTH
denona

XuMudeckue cBoiicTBa (heHoa

CrniocoObl 1osTyueHHst U IPUMEHEHUE
denona

[TpaxTuueckas padota Ne 3. Permenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"CroupThl ¥ heHob"

Cucremaruzanus u 00001IeHIE
3HaHu# Mo TeMe «CrupThl ¥ PEHOTBI

ANBIETHIBI M KETOHBI: 3JICKTPOHHOE
CTpOCHUE KapOOHMIBHOM IPYTIIEI;
TOMOJIOTHUYECKHUE PSIIIbI, 001Iast
¢dbopMyIa, n30Mepus 1 HOMEHKJIaTypa

AJIB,I[GFI/I,I[LI 1 KCTOHBI: (I)I/ISI/ILICCKI/IC
CBOﬁCTBa; peaKknuuu NpuCOCANHCHUA

Peaxiiny oKucCIIEHUS U KQUECTBEHHBIE
pEeaKIuK allbJIETHIOB U KETOHOB

CrocoObI TOTyYeHUs ATbJICTHIOB 1
KETOHOB

[TpakTuueckas padora Ne 4
«XHUMUYECKHE CBOUCTBA aJIbJIETHJIOB U
KETOHOB)

PacuéTtel Macchl Wi 00BbEMaA
MPOAYKTa PEAKIUH, €CIIU OJHO U3
BEILIECTB JJAHO B BUJE pacTBOpa C
OonpeneIEHHON MacCOBOM 10JIen

https://m.edsoo.ru/2ce726£8

bu6mmorexa [IOK
https://m.edsoo.ru/037ca5f9

bu6mmoreka [IOK
https://m.edsoo.ru/c77ddf4c

bu6mmoreka [{OK
https://m.edsoo.ru/fd0ced09

Bbu6mmoreka [JOK
https://m.edsoo.ru/1810cb9b

bubmuoreka [JOK
https://m.edsoo.ru/b139beaa

bu6mmorexa [IOK
https://m.edsoo.ru/c887425¢

bu6mmorexka [JOK
https://m.edsoo.ru/a393baa9

bubmuoreka [JOK
https://m.edsoo.ru/520d1c51

bu6mmorexa [IOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d3al6




81

82

83

84

85

86

87

88

89

PacTBOPEHHOI'O BEILIECTBA»

Konrponbnas padora Ne 4 «CrupTsl.
®enonsl. KapOoHuibHbIE
COEIMHEHUS

OnHOOCHOBHBIE NPEEIBHBIE
KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH
CTPOCHUS UX MOJIEKYJI

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX (PH3HUUECKUE
CBOMCTBA

XUMHYECKHE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

OCo0eHHOCTH CBOWCTB MypPaBbUHON
KHACIOTHI. MHOTOOOpa3ue KapOOHOBBIX
KHCJIOT

OCo0OEHHOCTH CBOMCTB:
HENPEICTbHBIX U aPOMATHICCKIX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KUCIIOT.
[IpeacraBuTenn BeICIINX KapOOHOBBIX
KHCJIOT

ITonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCTIOT

CrnocoObl osTyyeHHst U IPUMEHEHUE
KapOOHOBBIX KHCIIOT

Crnoxxable 2(hUPBI: TOMOJIOTHYECKUT

bu6mmoreka [IOK
https://academy-
content.apkpro.ru/ru/lesson/8664b
319-0ba3-4945-b076-
cb7ae5858b90?backUrl=%2Fru%
2Fcatalog%2F04%2F10

bubmuoreka [JOK
https://m.edsoo.ru/fecOb113

bubmuoreka [JOK
https://m.edsoo.ru/700cc87b

bu6mmoreka [{OK
https://m.edsoo.ru/40e6e0e9

bu6mmorexa [JOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [JOK
https://m.edsoo.ru/83a08773

bu6mmorexka [JOK
https://m.edsoo.ru/0d162d9d

bu6mmoreka [IOK
https://m.edsoo.ru/7¢065c¢9d

bu6mmoreka [IOK




90

91

92

93

94

95

96

97

psiz, obmas Gpopmyia, u3oMepus u
HOMEHKJIaTypa

dusuueckre 1 XUMHUYECKHE CBOMCTBA
a¢upoB

Pemienue pacu€THbIx 3a1a4: Ha
YCTaHOBJIEHUE CTPYKTYPHOU (HOPMYIIbI
OpPraHMYECKOT0 BEIIECTBA HA OCHOBE
€ro XMMHYECKUX CBOMCTB WU
CHOCOOOB MOTyYEHHS

[Tpaktuyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"KapOoHoBbIe KUCIOTHI. CIIOKHBIE
a¢upsr”

XKupsl: crpoenue, pusndeckue u
XUMHUYECKHUE CBOICTBA (THIPOTIU3)

OcoOeHHOCTH CBOWCTB JKHPOB,
COZIEPIKAIINX OCTATKH HETPEICIbHBIX
YKUPHBIX KHCIOT. JKUpBI B IpUpoe

Mb1a Kak COJIU BBICHIUX Kap60HOBbIX
KHCJIOT, UX MOIOIIEE JCHCTBUE.
[ToHATHE O CHHTETHYECKHUX MOIOIIIHMX
cpeactBax (CMC)

['eneTnueckas cBsI3b yIriaeBOAOPOIOB U
KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BEIIICCTB

Pacuérel 0 ypaBHEHUSAM XUMUYECKHUX
peakuui

https://m.edsoo.ru/adfffe6d

bu6mmoreka [{OK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [IOK
https://academy-

content.apkpro.ru/ru/lesson/6545b
ac3-da34-4a33-9904-

21£551f8bd94 ?backUrl=%2Fru%?2
Fcatalog%2F904%2F10

bubmuoreka [JOK
https://m.edsoo.ru/486671{b

bu6mmoreka [IOK
https://m.edsoo.ru/al9c5b98

bu6mmoreka [{OK
https://m.edsoo.ru/b0331922

Bbu6mmoreka [JOK
https://m.edsoo.ru/3¢566565

bubmuoreka [JOK
https://m.edso00.ru/56790c96

bubmuoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/71ac4




98

99

100

101

102

103

104

105

106

Cucrtematu3auus 1 0000IIeHNE
3HaHui o teme «KapOoHoBbIE
KUCIIOTHI. CitoxHbIe d(pupbl. JKupb»

Konrpomnbnas padora Ne 5
«Kap6onoBbie kucnoTsl. Cl0kKHbIE
a¢upsL. XKupsn»

OO61mas xapakTepucTHKa YTJIeBOAOB U
KiaccuduKanus yrieBooB (MOHO-,
JIA- ¥ TIOJIUCaXapH/ibl)

Momnocaxapuasl: pusznyeckue
CBOWCTBA M HAXOXKJCHHUE B TIPUPOJIC

O06pa3oBaHne NUKINYECKUX GOpM
MOHOCAXapua0B Ha IPHUMEPE TITIOKO3bI

XUMHUYECKHE CBOUCTBA
MOHOCaXapHu0B Ha MPUMEPE TITFOKO3bI

[TpruMeHeHue TII0K03bl, €€ 3HaUCHHUE B
KHU3HEEATEIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, ManbTo3a U
nakro3a. HaxoxneHnue B npupone u
IIPUMEHEHHE AUCaXapHui0B
[Tonucaxapuabl: cTpoeHUe
MaKpOMOJIeKYJI, (pu3nueckue u

312-a0d4-4945-a0eb-
1e59¢d514d9f?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bubmuoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [IOK
https://m.edsoo.ru/7a9693al

bu6mmoreka [{OK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubmuoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/709ce
43a-deb6-4281-963b-
01d2e212d4d0?backUrl=%2Fru%
2Fcatalog%2F04%2F10

bu6mmoreka [{OK
https://m.edsoo.ru/5e61122d

bubmuoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [IOK
https://m.edsoo.ru/72a04508
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108

109

110

111

112

113

114

115

116

XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

[TonsiTre 06 NCKYCCTBEHHBIX
BOJIOKHAX

Pemrenne pacueTHbIX 3a7a4 HA
OIIpEJCIIEHUE NOJIH BBIXOJA MPOIYKTa
peaKknyu OT TEOPETUYECKH
BO3MO>KHOI'O

[TpakTrueckas padorta Ne 6
«YTIIEBOIBI»

CucreMaTuzanus 1 00001IeHne
3HAHUU IO pa3zeny «YTIEeBOAbD)

Kontponbhas padorta Neb o teme
"Kucnoponacoaepxamiue
OpPraHUYEeCKHE COCAMHEHUS"

AMUHBL: K1accupUKaIys, CTPOCHUE
MOJIEKYJ, oomIast popmyia, n3omepus,
HOMEHKJIaTypa U (pu3mdeckue
CBONCTBA

XUMHYECKUE CBOMCTBA
anndaTUIecKux aMUHOB

AHUIUH: CTPOCHHE, 0COOCHHOCTH
XHUMHUYECKHX CBOMCTB

CriocoOBbI TIOJTyYeHUS U TIPUMEHEHUE
annpaTUIEeCKUX aMUHOB

AMMHOKHUCIIOTBL: HOMEHKJIATypa U

bu6mmoreka [{OK
https://m.edsoo0.ru/6216e766

bu6mmorexa [JOK
https://m.edsoo.ru/7fde47ef

bu6mmorexka [JOK
https://academy-

content.apkpro.ru/ru/lesson/75957
£70-50f4-4910-b706-
ac2d1b0f4c26?backUrl=%2Fru%?2
Fcatalog%2F04%?2F10

bu6mmoreka [{OK
https://m.edsoo.ru/08d4364c

bu6mmoreka [JOK
https://m.edsoo.ru/42c6678¢

bu6mmorexa [JOK
https://m.edsoo.ru/efa7e6ca

bubmuoreka [JOK
https://m.edsoo.ru/1bc5cf80

bu6mmoreka [{OK
https://m.edsoo.ru/39cd21f1

bu6mmorexa [JOK
https://m.edsoo.ru/eal38763

bu6mmoreka [JOK
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118

119

120

121

122

123

124

125

U30MEpPHUs

OTtnenpHBIC TPECTAaBUTEIH O
aMHUHOKHUCIIOT. [lenTrant

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT,
HUX OMOJIOTMYECKOE 3HAYECHIE
aMHUHOKHUCJIOT

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI O€JIKOB

XHUMHUYECKHE CBOMCTBA OEIIKOB

[Tpaktuyeckas pabora Ne 7. Pemienue
HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME
"A30TCcoepKalIie OpraHu4ecKue
coenuHeHus"

A3oTcoaepKalme
reTePOLUKINYECKUE COSTMHECHHUS

HI/IpI/I,Z[I/IHOBLIe OCHOBAaHMHA

IIypuHOBBIE OCHOBaHUS

H}’KJ'IGI/IHOBBIC KHUCJIOTBI: COCTAaB,

https://m.edsoo.ru/d1773e80

bu6mmoreka [{OK
https://m.edsoo.ru/d1773e80

bu6mmoreka [JOK
https://m.edsoo.ru/77df705a

bubmuoreka [JOK
https://m.edso00.ru/429e9899

bu6mmorexa [IOK
https://m.edsoo.ru/6237306d

bu6mmoreka [IOK
https://m.edsoo.ru/8e3c02d1

bu6mmoreka [{OK
https://m.edsoo.ru/521d1431

bu6mmoreka [IOK
https://academy-

content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bubmuoreka [JOK
https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%?2F10

bu6mmorexa [IOK




126

127

128

129

130

131

132

133

134

CTpOCHHUE 1 OMOJIOTHYECKasi pOJIb

[TpaxTuueckas padota Ne 8. Permenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeEME
"Pacnnio3HaBaHne OpraHUYeCKUX
coequHeHun"

Kontponbnas padbora Ne 7 o reme
"A3zoTcoaepKaliue OpraHn4ecKue
coequueHus"

OcHoOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN U
METOJBI UX CUHTE3a —
MOJIMMEPHU3ALUSA U TIOJIMKOHIEHC AL

IImacTMmaccel. YTunuzanusa u
nepepadoTKa MIacTuKa

DnacToMepbl: HaTypaJIbHbINA
CHUHTETHYECKUE Kayuyku. Pe3una

Bosiokna: HatypanbpHbIE,
HCKYCCTBEHHbIE, CHHTETUYECKHUE.
[TomuMeps! crienaabHOTO
Ha3HAYCHUS

[TpaxTrueckas padorta Ne 9. Pemenue
BKCI'IepI/IMeHTaJ'II)HBIX 3a4a4 I10 TEMEC
"Pacrio3HaBaHue I1acTMacc 1
BOJIOKOH"

O060011eHNe U cUCTeMaTU3aIUS
M3y4eHHOT0 MaTepHasa o TemMme
"BbICOKOMOIEKYJISIpHBIE COETUHEHUS"

Opranuyeckasi XUMHsI U PU3UOTIOTHS

https://m.edsoo.ru/521d1431

bu6mmoreka [{OK
https://m.edsoo.ru/bde3fdf6

bu6mmoreka [{OK
https://m.edsoo.ru/ce561bc7

bu6mmorexa [JOK
https://m.edsoo.ru/7aa63ebd

bubmuoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [IOK
https://m.edsoo.ru/246103ec

bu6mmoreka [IOK
https://m.edsoo.ru/5963a601

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

bu6mmorexa [JOK
https://m.edsoo.ru/6a22ble8

bu6mmorexa [JOK



135 OpraHuyeckasi XuMUsl 1
dapmakonorus

136 Opraandeckasi XUMUsI 1 OMOXUMUS

OO1ee KOMYECTBO YaCOB IO IPOTpaMMe

136

11

https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

bu6mmorexa [IOK
https://academy-
content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%?2
Fcatalog%2F04%2F10

Bbu6mmoreka [JOK
https://academy-

content.apkpro.ru/ru/lesson/1600e
4a4-d259-4ba9-9632-
994ftae4ce366?backUrl=%2Fru%?2
Fcatalog%2F04%?2F10




11 KIIACC

Tema ypoka

Atom. CocTaB aTOMHBIX sJIEP.
XuMuyeckuii 3eMeHT. M130Tonbl

CtpoeHue 31MeKTPOHHBIX 000JI0YEeK
aTOMOB, KBAaHTOBBIC YHCIIa

Knaccudukanus XuMuaeckux
AIIEMEHTOB (S-, p-, d-, f-3IeMeHTBhI)

Pacnipenenenue 351€KTpOHOB 11O
aTOMHBIM OpOUTAIISIM

DJICKTPOHHBIC KOH(PHUTYpaIi aTOMOB
9JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUHM

DNeKTpOHHBIE KOH(PUTYpaLliy HOHOB.
DNeKTPOOTPULIATENIBHOCTh

[lepuoanueckuii 3aKOH U
[lepuoanueckas cucTeMa XUMHYECKUX
anemenToB M. 1. Menaeneena, CBA3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UIMH MIPOCTHIX U
CJIOXHBIX BEILIECTB MO FPyIIam u
nepuoiam

KoaunuyecTBO 4acoB

Bcero

KounTtpoJbHbIe
padoThI

IIpakTnyeckue
padoTbI

DJIeKTPOHHbBIe NN (ppoBbIE
o0pa3oBaTe/IbHbIEC PeCYPChI

bubnunoreka [IOK
https://m.edsoo.ru/59c112ee

bubnuorexa [JOK
https://m.edsoo.ru/b4d9fffa

but6moreka [IOK
https://m.edsoo.ru/61294af9

bubnunoreka [IOK
https://m.edsoo.ru/f5f750fe

bubmuorexa [JOK
https://m.edso0o0.ru/8149e¢846

but6mmoreka [IOK
https://m.edsoo.ru/a0764b24

bu6moreka [JOK
https://m.edso0.ru/16957c01

but6mmoreka [IOK
https://m.edsoo0.ru/f8468927




10

11

12

13

14

15

16

17

18

CucreMaru3anus u 0000IIeHE
3HaHuil no TeMe "CTpoeHue atoma.
[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHUYECKUX
anemenToB .M. Menaeneena"

Konrponsnas padora Nel no reme
"Crpoenue atoma. [lepunoanuecknii
3akoH u [leprnonnueckas cuctema
XUMHYECKHUX 351eMeHTOoB [[. 1.
Menpneneena"

DJNIEKTpOHHAs IPUPOJA XUMUUECKOMN
CBSI3U. BUJIbl XUMHUUYECKOH CBSI3U
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3U

Bonopoanas cBs3b.
MexMOoJIeKyISIpHbIE B3AUMOACHCTBUS

HNounag cBa3p

BanenTHOCTD M BaJIeHTHBIE
BO3MO>XHOCTH aTOMOB

CBsI3b IEKTPOHHON CTPYKTYPbI
MOJIEKYJI C UX F€OMETPUYECKUM
CTPOEHUEM

[TpencraBneHus 0 KOMIUIEKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemectBa MONIEKyIIIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHus. Tuibl

bubmuorexa [JOK
https://m.edsoo.ru/8fad2942

bubnuorexa [JOK
https://m.edsoo.ru/16957c01

bubmuorexa [JOK
https://m.edsoo.ru/5a8072af

bu6moreka [JOK
https://m.edsoo.ru/5a8072af

bubmunoreka [IOK
https://m.edsoo.ru/5a8072af

bubnunoreka [IOK
https://m.edsoo.ru/5a8072af

bubmuorexa [JOK
https://m.edsoo.ru/3d2ca093

bu6mmoreka [IOK
https://m.edsoo.ru/3d2ca093

bu6moreka [JOK
https://m.edsoo.ru/8c66bl2a

bubnunorexa [IOK
https://m.edsoo.ru/e167635b
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20

21

22

23

24

25

KPUCTAJUTMYECKUX PELIETOK U
CBOMCTBA BEIIECTB

YucTele BEIeCTBa U CMECH

I'a3bl. YpaBHeHue Menneneena-
Knaiinepona

[TpakTnyeckas padora Ne 1
"[lonydenue, cobupanue u
pacro3HaBaHue ra3oB"

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue o0 KOIIOUTHBIX
pacTBopax

Uctnunsie PAaCTBOPLI: HACBIIICHHBIC 1
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CrniocoObI BbIpaKeHUsI KOHLIEHTPAIH
pacTBOPOB

Pemrenne 3a7a4 ¢ MCIIOIBE30BAHUEM
HOoHATHH "MaccoBas IO
pacTBOpEHHOTO BeliecTna',
"MoJIsipHast KOHIEHTparus'"

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/fe9aed96-
2ecf-4e2b-a79d-
7503fa84d73e?backUrl=%2Fru%2Fc
atalog%2F904%?2F11

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/fe9aed96-
2ecf-4e2b-a79d-
7503fa84d73e?backUrl=%2Fru%2Fc
atalog%2F904%?2F11

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/8a8ec79¢e
-ac3c-4de7-8f51-

794bbb789189 ?backUrl=%2Fru%?2Fc
atalog%2F904%?2F11

bubmoreka [JOK
https://m.edsoo.ru/da2¢70e4

bubnunoreka [IOK
https://m.edsoo.ru/e9ccdd8d

bubmuorexa [JOK
https://m.edsoo.ru/328e653a

but6moreka [IOK
https://m.edsoo.ru/785e0ab4




26

27

28

29

30

31

32

33

34

35

Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIECTB
CucreMaruzanus 1 00001IeHe
3HaHui 1o teMe "CTpoeHue
BemiecTBa. MHOroo6pasue BemiecTs"

KonTponbhas padorta Ne2 no remam

"Ctpoenue BemecTBa. MHOTOOOpaszue

BelecTs"

3aKOH COXpaHEHMsI MACChI BEILIECTB;
3aKOH COXPAaHEHUS U NPEBPALLCHUS
SHEPTHUH NIPU XUMHUYECKUX PEAKIUAX

Knaccugukarus XuMruaeckux
peakuyii B HEOPraHM4eCKOM XUMUH

Knaccudukanmst XumMuaeckux
peaKkuuii B OpraHu4eCKON XUMUU

TernoBble 3 (HEeKThI XUMUYESCKIX
peakuuii. TepMoxumMmuieckne
YPaBHEHHUS

Brrunciienus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUHI U
TEPMOXUMHUYECKHM YPABHEHUSIM

CKOpOoCTh XMMHUYECKOHN peaklinu, €€
3aBHCHUMOCTb OT IIPUPOJIBI
pearupyoIux BeIecTB

CKopocTh XMMHUYECKOH peakuuu, e€
3aBHCHUMOCTB OT KOHLICHTpalluu
pearupyromux BEeUEeCTB

bubmuorexa [JOK
https://m.edsoo.ru/bf9e108d

but6mmoreka [IOK
https://m.edsoo.ru/8d2c6a3a

bubmoreka [JOK
https://m.edsoo.ru/70a60aa4

bubnunoreka [IOK
https://m.edsoo.ru/6335cdd2

bubmuorexa [JOK
https://m.edsoo.ru/6335cdd?2

bu6moreka [JOK
https://m.edsoo.ru/6335cdd2

bubnunoreka [IOK
https://m.edsoo.ru/d1db86da

bubmuorexa [JOK
https://m.edsoo.ru/87b13954

bu6munoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87ee-
d63660788f4e?backUrl=%2Fru%?2Fc
atalog%2F904%?2F11

bu6mmoreka IIOK https://academy-

content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87ee-




36

37

38

39

40

41

42

CKOpOCTh XUMHUUYECKOHN peaKiuu, e
3aBHCHMOCTbH OT IUIOIIAIN
PEaKIMOHHON TTOBEPXHOCTH U OT
TEMIIEPATYPBI

Karanns n KaTaJIn3aTOPhI. Ponnb
KaTaJIn3aTOpPOB B IIPUPOAC U
MMPOMBIINIJICHHOM ITPONU3BOJACTBE

I'omorennslie u reTCPOTrCHHBIC
pcakuuunu

[TpakTrueckas padota Ne 2 o Teme
"BnustHue pa3nudHbIX GaKkTOpOB HA
CKOpPOCTb XUMHUYECKOU peakinu"

OO6partumble 1 HEOOpaTUMBbIE PEAKIINH.

XuMu4yeckoe paBHOBecue. BinsiHue

KOHIICHTPAIIUX BEIIECTB Ha CMEIIICHHE

XUMHUYCCKOI'0 paBHOBCCHUA

Brnusiare maBneHus U TeMIEpaTyphl
Ha CMEIICHNE XUMHYECKOTO
paBHOBECHS

[TpakTuyeckas padora Ne 3 o Teme
"BausiHue pa3nuuHbIX (GaKTOpPOB Ha
MOJIOKECHUE XUMHUIECKOTO

d63660788f4e?backUrl=%2Fru%2Fc
atalog%2F904%2F11

but6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87ce-
d63660788f4e?backUrl=%2Fru%?2Fc
atalog%2F904%?2F11

but6mmoreka IIOK https://academy-
content.apkpro.ru/ru/lesson/fb26b4ba
-7c46-47af-87ce-
d63660788f4e?backUrl=%2Fru%?2Fc
atalog%2F904%?2F11

but6mmoreka [IOK https://academy-
content.apkpro.ru/ru/lesson/7e575e73
-bd29-4327-8932-
e8b463e7c28a?backUrl=%2Fru%?2Fc
atalog%2F904%?2F11

bu6moreka [JOK
https://m.edsoo.ru/l1facaldl

bub6moreka [JOK
https://m.edsoo.ru/30952f9b

bubnunoreka [IOK
https://m.edso0.ru/3095219b

bubmuorexa [JOK
https://m.edsoo.ru/3bf34el7
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45

46

47

48

49

50

51

52

paBHOBeCHS"

DIIEKTPOTUTHIECKAS TUCCOIHAITHSI.
CusbHBIE U CJTa0bIe SJIEKTPOJIHTHI.
CreneHn JUCCOLUAIIANA

Nonnoe npoussenenue Boabl. Cpena
BOJIHBIX pacTBOPOB. BomopoaHbIii
nokasatenb (pH) pactBopa

Pemenue 3anaq no reme "Cpena
BOJIHBIX pacTBOPOB. BomopoaHbIii
nokazatensb (pH) pactBopa"
I'mpponus couneii. Peakiuu,
MPOTEKAIOIIKE B PaCTBOPax

AJIEKTPOJIUTOB

[TpaxTuueckas padota Ne 4 o Teme
"XUMUYECKUE peaKIMi B pacTBOpax
ANEKTPOJIUTOB"

I'maposnns BelecTB HEOCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX
COEeIUHEHNN

HeobOpatumplii ruapon3
['maponn3 opraHuvecKrux BEIIeCTB

AmMdoTepHOCTh

OKHCIIUTENHEHO-BOCCTAHOBUTEILHEIE
peakuuy. BaxxHenme OKUCIuTenu u
BOCCTAaHOBUTEIHU

bu6moreka [JOK
https://m.edsoo.ru/5f766bdf

bubmunoreka [IOK
https://m.eds00.ru/3966c¢al89

bubmuorexa [JOK
https://m.edso0.ru/3966¢ca89

but6mmoreka [IOK
https://m.edsoo.ru/09d5a9bd

bu6moreka [JOK
https://m.edsoo.ru/2e3daeb0

bubmoreka [JOK
https://m.edsoo.ru/09d5a9bd

bubnunoreka [IOK
https://m.edsoo.ru/09d5a9bd
bu6moreka [JOK
https://m.edsoo.ru/09d5a9bd

but6mmoreka [IOK
https://m.edsoo.ru/09d5a9bd

bubmoreka [JOK
https://m.edsoo.ru/56226060
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56

57

58

59

60

61

62

63

MeTo 3JIeKTPOHHOTO (3JIEKTOHHO-
HOHHOT0) OajaHca

DJIEKTPOJIN3 PACILIABOB BEIIECTB

DJIEKTPOIN3 PACTBOPOB BEILIECTB

Pewenue 3amau no reme "DneKTponu3
pacmiaBoB"

Pemenue 3amgad nmo reme "DnekTponaus
pacTBOpoB"

BrrunciaeHne Macchl BellleCTBa HITH
00BEMa ra3oB M0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B
peaKLMK BEIIECTB

Cucrtemarm3sanus u 00001menue
3HAaHUM 110 TeMe " XUMHYECKHUE
peakuun"

Konrtponbnas padora Ne 3 o teme
"Xumuueckue peakuuu"
ITonoxxeHne HEMETAIOB B
[Iepuoanueckoit cucreme
XUMHUYECKHUX 31eMeHTOB /JI. .
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUSI KX aTOMOB

du3nyeckue cBOMCTBA HEMETAJIOB

AJ'IJIOTpOHI/IH HEMCTAIJI0B (Ha

bubmuorexa [JOK
https://m.edsoo.ru/fb691387

but6mmoreka [IOK
https://m.edsoo0.ru/93fb97d2

bubnuorexa [JOK
https://m.edsoo0.ru/93fb97d2

but6mmoreka [IOK
https://m.edsoo.ru/5afa265d

bu6moreka [JOK
https://m.edsoo.ru/5afa265d

bubnunoreka [IOK
https://m.edsoo.ru/5afa265d

bubnunoreka [IOK
https://m.edsoo.ru/c161eb85

bubmuorexa [JOK
https://m.edsoo.ru/a8a0a930

but6mmoreka [IOK
https://m.edsoo.ru/8ca2dcad

bubnuorexa [JOK
https://m.edsoo.ru/8ca2dcad

bubmuorexa [JOK
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65

66

67

68

69

70

71

72

npuMepe KUCiIoposa, cepsl, hocdopa
U yTIepoja)

Kucnopon u o30H. Yraepon,
HAXOXJICHHUE B TIPUPO/IC,
QIJIOTPOIHBIE MOAU(DUKAITUH.
AKTUBUPOBAHHBIN yToJib, aICOPOLIUS.
dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKH.

Bonmopon: nonydyenue, pusnueckue u
XHUMUYECKHE CBOWCTBA

I'mapuasl. TonMBHBIE 3JIEMEHTHI

["ayioreHsl: HaXOXKJIEHUE B PUPOJIE,
CrocoObl OMy4YeHUs!, PU3NIECKUE U
XAMHAYECKHE CBOHCTBA

lManorenoBonopoasl. Baxuernme
KHCIIOPOJICO/IEPIKAIIUE COSAMHEHUS
rajJloreHoB

JlabopaTopHbIe 1 IPOMBIILICHHBIC
CIIOCOOBI TIOJTyYEHUS TaJIOTCHOB.
HpI/IMeHeHI/Ie TaJIOTCHOB U UX
COEeIUHEHNN

I"asorens! B cBete OBP

[Tpaktuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
"T"anorensr"

Kucnopon: maboparopHsie u

https://m.edsoo.ru/ef92c¢91c

but6mmoreka [IOK
https://m.edsoo.ru/ef92c91c

but6mmoreka [IOK
https://m.edsoo.ru/0aa8f613

bu6moreka [JOK
https://m.edsoo.ru/0aa8f613

bu6moreka [JOK
https://m.edsoo.ru/4e223795

bubnunoreka [IOK
https://m.edsoo.ru/6b3255e6

bubnunorexa [IOK
https://m.edsoo.ru/6971aca4

bubnunoreka [IOK
https://m.edsoo.ru/4e223795

bubnunoreka [IOK
https://m.edsoo.ru/8b26fecd

bub6nunoreka [IOK
https://m.edsoo.ru/c8abc36a
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82

83

MPOMBIIIJICHHBIE CIIOCOOBI MOTyYCHHS,
¢du3nueckre 1 XUMHYECKUE CBOICTBA

O3oH. [IpuMenenue kucinopoaa u
030Ha

OKCHUIBI U IEPOKCHIBI

Brrauciienue 1oau BeIXo1a MPOTyKTa
PEaKIMU OT TEOPETUICCKU
BO3MOXHOTO

Cepa: HaxoX/JeHHE B IPUPO/IE,
CHOCOOBI OTyYeHHS, PU3NIECKUE U
XUMHYECKHE CBOWCTBA

CepoBonopoi, Cyabhuabl

Kucnoponcoaepxkaiiue coeIMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

Cepa u e€ coenunenus B ceete OBP

[TpakTuyeckas padora Ne 6. Perenue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeEME
"Cepa u e€ coenuHeHUs"

A30T: HaXOXJICHHE B IPUPOJIE,
crocoObl MOTy4YeHUs, GU3NIECKUE U
XUMUYECKHUE CBOKUCTBA

AMMI/IaK, HUTPUBI

Kucnoponconeprxaiue coeiHHEHUS

bu6moreka [JOK
https://m.edsoo.ru/c8abc36a

bu6moreka [JOK
https://m.edsoo.ru/5¢8816a0

bub6moreka [JOK
https://m.edsoo.ru/2b6d8b4b

bubnunoreka [IOK
https://m.edsoo.ru/46afael6

bubnunorexa [IOK
https://m.edsoo0.ru/7¢875999

bubmunoreka [IOK
https://m.edsoo.ru/8cfa2548

bubmuorexa [JOK
https://m.edsoo.ru/8cfa2548

bubmmorexa [JOK
https://m.edsoo.ru/0atb05e4

but6mmoreka [IOK
https://m.edsoo.ru/badd2255

but6mmoreka [IOK
https://m.edsoo.ru/badd2255

bubmuorexa [JOK
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a3ota. OCOOEHHOCTH CBOMCTB a30THOM
KHCJIOTHI

Coi a30THOM KHUCIOTHI

A3zot B cBete OBP

[TpumeneHue a3oTa u ero
COCIMHEHUH. A30THbIE yA00pEHHS
docdop: HaxOkKAEHHUE B IPUPOJIE,
CrocoObl OMy4YeHUs!, PU3NUECKUE U
XUMHUYECKHe cBoiicTBa. Docuabl u
dochun

Oxkcuapl pocdopa,
dbochopcoaepxkamue KucaoTel. Conu
dbocopHOIi KHCTOTHI

[Ipumenenue docdopa u ero
coenuaeHnit. @ochopHbie y1oOpeHus

[Tpaktuyeckas pabora Ne 7. Pemenue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TEME
"A30T u pochop u ux coenuHeHU"
VYraepo: HAXOXAEHUE B IPUPO/IE,
AIJIOTPONHbIE MOAU(DUKALINY;
¢du3nueckre 1 XMMUYECKHE CBOMCTBRA,
pUMEHEHNE

Oxkcup yriepoaa(Il), okcun
yraepona(lV), yronbHas kucnora u eé€
cou

Pewenue 3amay; cBoiicTBa U CIOCOOBI

https://m.edsoo.ru/e2965afe

but6mmoreka [IOK
https://m.edsoo.ru/e2965afe

bubnuorexa [JOK
https://m.edsoo.ru/e2965afe

but6mmoreka [IOK
https://m.edsoo.ru/129£5059

but6mmoreka [IOK
https://m.edsoo.ru/9a6b43ec

bu6moreka [JOK
https://m.edsoo.ru/c7a2d429

bubnunoreka [IOK
https://m.edsoo.ru/a218070a

bubmorexa [JOK
https://m.edsoo.ru/8175ac3f

but6mmoreka [IOK
https://m.edsoo.ru/1eb19f9¢e

bu6moreka [JOK
https://m.edsoo.ru/dba58adf

bu6moreka [JOK
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102

MOJIyYEHUsI HEMETAJUIOB U UX
COCIMHEHUM (MBICTUTEIbHBIN
AKCIIEPUMEHT)

Kpemunii: HaxoxaeHNE B IPUPOJE,
CrocoObl OMy4YeHUs!, PU3NIECKUE U
XUMHUYECKHUE CBOMCTBA

Oxkcua kpemaus(IV), kpemaneBas
KHCJIOTA, CUIINKATHI

IIpuMeHeHne KpeMHUS U €TO
coequHeHuil. CTeKo, ero nojryuyeHue,
BH/JIBI CTEKJIA

Pemenre KOMOMHUPOBAHHBIX 337124
o teme "Hemeramisl 1 ux
coequueHus"

Cucrematusanuus 1 0000IIeHNIE
3HaHui o treMe "Hemeraier"

Kontponbhas padorta Ne 4 o reme
"HemeTtasner"

AHanu3 pe3yJabTaToB KOHTPOJIbHON
paboThI, KOPPEKIHS OINOOK

ITonosxeHre MeTaJIJIOB B
[Iepuoanueckoit cucreme
XAMHYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOSHUS NIEKTPOHHBIX
000JI04EK aTOMOB METAJLJIOB

O6mue ¢uznueckue cBOCTBa
MeTa/uioB. [IpMeHeHe METalIOB B
OBITY M TEXHUKE

https://m.eds00.ru/6029b609

but6mmoreka [IOK
https://m.edsoo.ru/143558ab

bu6moreka [JOK
https://m.edsoo.ru/3170e7b1

bubmuorexa [JOK

https://m.edsoo.ru/393cdacOhttps://m.

edsoo.ru/5823cefb

bubmmorexa [JOK
https://m.edsoo.ru/b624£801

but6mmoreka [IOK
https://m.edsoo.ru/6e864db5

bubnunoreka [IOK
https://m.edsoo.ru/d0484c76

bubmuorexa [JOK
https://m.edsoo.ru/2b7e¢9510

but6mmoreka [IOK
https://m.edso00.ru/9839c16¢

but6mmoreka [IOK
https://m.edsoo.ru/51dac9d3
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109
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111

CmnaBsl MetasuioB. Kopposust
MCTAIJIOB

DJIEKTPOXUMHUYECKUH P
HanpsbKeHU MeTanioB. O0mue
CrocoObI OTYyUYEHUSI METAIIOB

XUMHYECKHE CBOMCTBA METAJJIOB

OO0m1as xapakTepucTuka MeTamioB [A-
rpynmnsl [lepruoanueckoi cucTemMbl
XUMHUUYECKUX AJIEMEHTOB. HaTpuii u
Kanuii: moiay4yeHue, Gusnueckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEHIECTB U UX COEAMHEHUMN

XUMUs COCTMHEHUN HATPUSI, Kaus

OO61mas xapakTepuCTHKa METAJIIIOB
ITA-rpynns I[lepuoguueckoit
CHCTEMbI XHMMHYECCKHUX IJIICMCHTOB.
Maruuii ¥ KaJubLHii: TOTy4YEHHE,
(bu3HYeCcKre U XMMHUYECKUE CBONCTBA,
MIPUMEHEHHUE TTPOCTHIX BEIIECTB U MX
COeTMHEeHH I

JKEcTKOCTh BOABI M CIIOCOOKI ¢&
YCTpaHCHUS

AnoMUHUE: TIOTy4YeHue, pusndeckue
¥ XUMUYECKUE CBOMCTBA, IPUMEHEHHUE
AM@oTepHbIe CBOWCTBA OKCUA U
TUAPOKCH]IA ATTFOMUHHSI,
TUIPOKCOKOMITIEKCHI aTFOMUHHUS, UX

bubmuorexa [JOK
https://m.edsoo.ru/42b872e3

but6mmoreka [IOK
https://m.edsoo.ru/94eb377a

bu6moreka [JOK
https://m.edsoo.ru/e3de37b6

bu6mmoreka [IOK
https://m.edsoo.ru/e12c26b3

bubnuorexa [JOK
https://m.edsoo.ru/e12c26b3

bubnuorexa [JOK
https://m.edsoo.ru/7¢3e49c0

bubmuorexa [JOK
https://m.edsoo.ru/c74bfae9

but6mmoreka [IOK
https://m.edsoo.ru/0e79b266

bub6moreka [JOK
https://m.edsoo.ru/5d12d318
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120

IIPUMEHEHUE

Pemnrenne 3amad mo reMe "MeTayuinl
IJIaBHBIX oArpynm"

[Tpaktuyeckas pabora Ne 8. Pemenue
HKCIIEPUMEHTABHBIX 33/1a4 110 TEMe
"MeTaJsl IMIaBHBIX oArpynmn”

OO011as XxapakTepUCTHKA METAIIJIOB
no6ouHbIX noarpymi (b-rpymm)
[Tepuoanueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

duznyueckre 1 XMUMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUH, UX
MIPUMEHEHUE

Baxwuerine coeMHEHUs Maprasiia.
[lepmanranat kanus, ero
OKHUCIIUTEILHBIE CBOMCTBA

duzngeckrue 1 XUMHUYECKHE CBOICTBA
J)KeJie3a ¥ €ro COeIUHEHUI.
[TonydyeHue u npuMeHEHNE CIIABOB
JKees3a

duznyeckrue 1 XUMHUYECKHE CBOICTBA
MeIH U €€ COCTMHECHMUI, UX
MIPUMEHEHUE

duznyeckrue 1 XUMHUECKHE CBOICTBA
IIMHKA U €r0 COCIUHCHUM, NX
npuMeHeHue. [ MapoKCOKOMIUIEKCHI

MUHKA

[Tpaktuyeckas padora Ne 9. Pemenue

bub6nunoreka [IOK
https://m.edsoo.ru/27a4af43

bubmmorexa [JOK
https://m.edsoo.ru/610d7431

but6mmoreka [IOK
https://m.edsoo.ru/9911bef3

bubmoreka [JOK
https://m.eds00.ru/039d69c8

bubmoreka [JOK
https://m.edsoo.ru/1b7f8741

bubnunoreka [IOK
https://m.edsoo.ru/2bc0f954

bubnunorexa [IOK
https://m.edsoo.ru/b1f2beal

bubnunorexa [IOK
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123

124

125

126

127

128

129

130

AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Mertasuibl TOOOYHBIX oArpymm"”

Pemrenne 3amad mo teMe "MeTayuinl
noOOYHBIX OArpyIH"

O0001IEeHNE U CUCTEMATH3ALAS
W3YYCHHOTO MaTepraa Imo TeMe
"MeTtamner"

CoennHeHns METAILIOB TOOOYHBIX
noarpynn B ceere OBP

Konrtponsnas padora Ne 5 o teme
"Metasr"

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OIMHUOOK

Pons xumun B obecrieueHNH
YCTOMYMBOT'O Pa3BUTHUS YEJIIOBEUECTBA.
ITonsiTHE O HAYYHBIX METOAAX
HCCIICI0OBaHM BEILECTB

HaquHe NNPUHIUIIBI OPraHU3aluu
XUMHUYCCKOIO IMPOMU3BOACTBA.
HpOMBIH_UIGHHI:IC CIIOCOOBI MOJIyUCHUA
aMMHakKa

[TpoMbIiieHHBIE CLIOCOOBI MOTYYEHHS
CEpHOM KUCJIOTBI

[TpoMbliieHHbIE CIOCOOBI MOTYYEHHS
MeTaHoJa

XUMHYECKOE 3arps3HEHNE
OKPYXAaIOIIEH CPeabl U €ro
ITOCJIEICTBHS

https://m.edsoo.ru/a6e352ea

bu6moreka [JOK
https://m.edsoo.ru/a8b83d83

bubmunoreka [IOK
https://m.edsoo.ru/e91fe975

bubmuorexa [IOK
https://m.edsoo.ru/e91{e975

but6mmoreka [IOK
https://m.edsoo.ru/83f63ea3

bubnunoreka [IOK
https://m.edsoo.ru/9ebff2fd

bubmuorexa [JOK
https://m.edsoo.ru/080fe 1f0

bubmuorexa [JOK
https://m.edsoo.ru/2e45a44f

but6moreka [IOK
https://m.edsoo.ru/2e45a44f

bu6moreka [JOK
https://m.edsoo.ru/2e45a44f

bubnunoreka [IOK
https://m.edsoo.ru/9f11bf51
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136

XHUMHS U 300POBbE YEIOBEKA.
JlexapcTBeHHbIE CpenCcTBa

Xumusa mumu. Ponb XuMuu B
o0ecrneueHnHy MUIIEBOI O€30IIaCHOCTH

Kocmernueckue u napdromepHbie
cpenctsa. bertoBas xumus

XuMHus B CTPOUTENLCTBE. BaxkHeume
CTPOUTEIIBHBIE U KOHCTPYKL[MOHHBIE
MaTepuabl

XHMMHS B CEJILCKOM XO3SIUCTBE.
Oprannyueckue u MUHEpaJIbHbIE
yao0peHus

Cucrematusanus 1 0000IeHNIE
3HaHU 1Mo TeMe "XUMHUA U KU3Hb"

061_]_[66 KOJIMYCCTBO Y4COB I10 IMporpamMme

136

bubmuorexa [JOK
https://m.edsoo.ru/a6552721

bu6moreka [JOK
https://m.edsoo.ru/1f7b5bd2

bubnunoreka [IOK
https://m.edsoo.ru/da42d5a9

bubmuoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/1600e4a4
-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%2Fc
atalog%2F04%2F10

bu6munoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/1600e4a4
-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%2Fc
atalog%2F04%2F10

bu6munoteka LIOK https://academy-
content.apkpro.ru/ru/lesson/1600e4a4
-d259-4ba9-9632-
994faedce366?backUrl=%2Fru%2Fc
atalog%2F04%2F10
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