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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XuWMHM Ha3HaueHUE TNpeaMeTa «XHUMHUS» MOTydaeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS HW3y4eHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbl CpPEAHEro 00Iero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY M CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEeT TO, 4YTO Ha COJEpkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE TeOopusi (MOJIEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
Oononoruueckoro npoduiast OOJBLUINI yAEIbHbIM Bec OyIeT UMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTepUaJIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpeie;

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



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJEM COBPEMEHHOW XUMHHM, JJIsi OOBSICHEHHS W
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEIOBEKAa, CBS3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SIBICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEKTPOHHOE CTPOEHHE aToMa YIVIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbie AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX OpOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMOJelCTBHE TUTAJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3HUECKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKeHUe
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHUPTOB. BoOnopoaHble CBSI3M MEXAY MOJIEKYJIAMH CIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl NOMYy4YEHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLUHU 3aMEIICHMS, B3AUMOJIEHCTBHE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYINMbI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETUHEHMS — ATTBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHUE albJAEeru0B, KAUECTBEHHBIE PEAKLIUHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHble CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecCKue 1 XUMUYECKHE CBOICTBA KUPOB: TUIAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, -
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, ModydyeHue 3pupoB Lemnono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aJIbJETW] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
runpokcuaoM menu(ll), Xxumudeckue CBOWCTBAa pacTBOpa YKCYCHOH KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA aMHUHOKHCIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JIEHATypalusi OEJNKOB NMPU HArpeBaHWH, IBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIbl
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. Xumudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NMEpUOANYECKOrO 3aKOoHA U [leproanyeckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BonopoaHnas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHeix cucteMax. MctuHable pactBopsl. [lpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEeKThl XUMUYECKUX PEaKIui.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKInh. XUMHUECKOe paBHOBecue. KoHcranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpoIlECChl OKHCIEHHS W BOCCTAaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeielieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemMeraiuioB B llepuognueckor cUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEAKIIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TPOMBINUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B TpUPOIE, CHOCOOBI MOMy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHnocoObl MOdydeHus, (punyeckue u
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupojne, CHOCOOBI TMOMydeHUs, (HU3UIECKHUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHE CBOMCTBA MPOCTBHIX BEHIECTB, OOpPA30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MOdydeHus, (pusudeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamnoB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MMPOMETAILTYprus,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCJIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noyydyeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

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

duzryeckrue M XUMHYECKHME CBOWCTBA MapraHiia M €ro COeAMHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcuabl u conu xenesa(ll) u xenesa(lll). Tlonydyenue u nmpuMeHeHHE Kee3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECMCTBUE THIPOKCUIOB ATIOMHUHHMS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMUMBOro pa3BUTUA dyenoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOYYeHUs] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCII0JIb30BaHUS JIEKaPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIMHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUSl TpenaparoB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpoHUKU. HaHOTeXHOMNIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

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

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPIHsi, CTPOUTEIIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYy4YaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTHYECKOW JEATETHLHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIBHOM M TMPAKTUYECKOW JAEesSTEIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI [IEHHOCTEH 3/I0poBOrO0 U  0Oe30macHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYeHHUIO0 MPpodeccruid pa3IuvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymiedl mnpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUANbHON KyJbTYpbl, B PEIICHUH TI00aIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHenNu(PUKy METOMOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKHe TeHCTBHUA:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I  KJIACCH(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB U XHUMHUUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B IT03HAHMUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

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

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0A€ Auajora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX M UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YIriyOJI&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI Kypca «OpraHuueckas XUMHS
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HOH, MOJIeKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUEC 3HAHUS, JISKAIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdextsi, opuentantsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMHA  TOCPEJICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIBHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTh OCHOBHBIE orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YECHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO IUIAHUPOBATh U TPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0/IaTh MPaBHJIa YKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszaress [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUU B PA3IMYHBIX UCTOYHHUKAX (HAy4YHasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIEYEHUHU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakTOJOTHYECKUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEPHbIC NMPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pEmIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh  yYMEHHWH:  KiIacCHU(PUIMPOBATH:  HEOPTAaHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPHUU TSl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUud  TUAPOJIN3a;  PEaKuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHUMHUYECKOW pEaKIHUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U IsI OOBSICHEHUS XUMHUYECKHX SIBJICHUH, HMMEIINX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00JIee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOM  peakIuu, PpEIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3yabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIHUSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA KUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
IIpenmer opraHu4ecKoil XuMHH.
1.1 Teopust cTpoeHUs OpraHUYECKUX 8 1 0 tpiforge e s
' p pv p https://resh.edu.ru/subject/lesson/6149/
coequHenuit A. M. byrneposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
21 IIpenenbuble yriaeBogopOaAbl — 5 0 0 http://orgchem.ru/
' aJIKaHbI, IIMKJIOATKAHBI https://resh.edu.ru/subject/lesson/6151/
59 HenpenenbHbie yrieBogopoIb: 14 0 1 http://orgchem.ru/
' AJIKEHBI, AJIKaAUEHBI, aJIKMHBI https://resh.edu.ru/subject/lesson/5412/
53 ApoMaTn4ecKkue yrieBoaoposl 8 1 0 http://orgchem.ru/
' (apewnsr) https://resh.edu.ru/subject/lesson/4775/
[IpupoiHBIE HICTOYHUKHU http://orgchem.ru/
2.4 4 0 0 _ .
YIIJIEBOJOPOOB U UX MepepadoTka https://resh.edu.ru/subject/lesson/6148/
2.5 ["anoreHnpon3BOIHBIE YTIEBOIOPOIOB 4 0 0 http://orgchem.ru/
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
http://orgchem.ru/
3.1 Cruptel. denon 11 0 1 https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
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http://orgchem.ru/
https://resh.edu.ru/subject/lesson/5412/
http://orgchem.ru/
https://resh.edu.ru/subject/lesson/4775/
http://orgchem.ru/
https://resh.edu.ru/subject/lesson/6148/
http://orgchem.ru/
http://orgchem.ru/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/

KapOoHunbpHBIE COCTUHEHUS:

http://orgchem.ru/

3.2 aNbJAeTU/IbI U KeTOHBI. KapOoHOBBIE 21 https://resh.edu.ru/subject/lesson/4776/
KHCIOTHI. ClIoXHBIC 3QuphI. Kupbl https://resh.edu.ru/subject/lesson/5952/
http://orgchem.ru/
3.3 YTeBOzEI 9 https://resh.edu.ru/subject/lesson/6150/
Wroro no pazueny 41

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus

http://orgchem.ru/

41 AMHHBL AMHHOKHCIIOTH. Belkn 12 https://resh.edu.ru/subject/lesson/4743/
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
http://orgchem.ru/
51 B 5 https://resh.edu.ru/subject/lesson/6095/
' HICOKOMOIICKYJIAPHBIC COCTMHCHUA https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



http://orgchem.ru/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
http://orgchem.ru/
https://resh.edu.ru/subject/lesson/6150/
http://orgchem.ru/
https://resh.edu.ru/subject/lesson/4743/
http://orgchem.ru/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ileproamueckasi cucTeMa XMMUYECKHX 9 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9 0 1
KHU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 10







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka KonrTpoabubie  IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OpraHNYECKON XMMUH, http://orgchem.ru/
IIPEJICTaBICHUE O 1 http://www.chemistry. ssu.samara.
MHOT000pa3uu OPraHuYEeCKUX https://resh.edu.ru/subject/lesson/6149/
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
yr 6p g ,_( ) 1 http://orgchem.ru/
BO3 €HHOE COCTOSIHUS). ;
YHA http://www.chemistry. Ssu.samara.
BanenTHbIle BO3MOKHOCTH
aToMa yriepoJa
XuMuyeckas CBs3b B
OpPraHUYECKUX COCTUHEHMSIX.
P A http://orgchem.ru/
Mexanu3mbl 00pa3zoBaHUs 1 .
. http://www.chemistry. SSU.samara.
KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus http://orgchem.ru/
OpPTraHWYECKHUX COCTMHEHHUN A. 1 http://www.chemistry. SSu.samara.
M. bytneposa https://resh.edu.ru/subject/lesson/6149/
Buaer nzomepun:
CTPYKTYypHas, 1 http://orgchem.ru/
MNPOCTPAHCTBEHHAS. http://www.chemistry. Ssu.samara.

DneKkTpoHHBIE 3P HEKTH B



http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6149/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6149/
http://orgchem.ru/
http://www.chemistry/

MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUU U

http://orgchem.ru/

6 cHCTeMaTUYecKas ;
http://www.chemistry. ssu.samara.
nomenkiarypa (IUPAC)
OpPraHWYECKHUX BEIIECTB
Knaccudukanus peakuuii B

7 OpraHUYECKON XUMUH. http://orgchem.ru/

Cucremarusanus u http://www.chemistry. ssu.samara.
000011IeHNE 3HAHUI 10 TEME.
KoHTpoinbHas pabota 1o Teme

8 "Teopusi XUMUYECKOTO
CTPOCHUA OPraHuv4CCKUX
coenuaennit A.M. Byrneposa"

AJTKaHBI: TOMOJIOTHUECKHI
paz, 0bias opmya, http://orgchem.ru/
9 jﬁz{iHmaTypa 1 HEOMEPI, http://www.chemistry. ssu.samara.
POHHOE H https://resh.edu.ru/subject/lesson/6151/
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT
http://orgchem.ru/

10 (Dmvﬂqecme 11 XHMITHCCTHE http://www.chemistry. Ssu.samara.
CBOUCTBA ATKAHOB https://resh.edu.ru/subject/lesson/6151/
Haxox/ieHre ankaHoB B htto://orachem.ru/

11 nppoze. Criocods: http://www.chemistry. Ssu.samara.
TOILYHCHHA 1 HIPHMEHEHIE https://resh.edu.ru/subject/lesson/6151/
aJKaHOB

12 [ukmoankaHsl: 00OmmIas http://orgchem.ru/



http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6151/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6151/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6151/
http://orgchem.ru/

dbopMyIa, HOMEHKIIATypa
U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CITOCOOBI MOTYYCHHSI
U IPUMEHEHUE

Pemenne pacy€THbIX 3a1a4 HA

orpeziesieHue MOJIEKYIIPHOM
bopMyIbl OPraHUIECKOTO

http://www.chemistry. ssu.samara.

http://orgchem.ru/

13 BEILIECTBA 10 MACCOBBIM JOJISIM -
m a http://www.chemistry. ssu.samara.
aTOMOB DJIEMEHTOB, BXOSIIUX
B ero cocras. Cucremarusanus
1 0000111eHIE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHYECKUH
171, oO1as gpopmyiia,
I:IOMGHKJ'IaT q)apan};KT OHHOE 1 http:/orgehem. ru/
14 ypa, p http://www.chemistry. SSu.samara.
[IPOCTPAHCTBEHHOE CTPOCHUE )
pocTp B https://resh.edu.ru/subject/lesson/5412/
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPHsI ATKEHOB
duznueckre 1 XUMUYECKUE http://orgchem.ru/

15 cBOICTBa ankeHoB. [IpaBuio http://www.chemistry. ssu.samara.
MapkoBHHKOBA https://resh.edu.ru/subject/lesson/5412/
CnocoObl TOJIyYEeHUS U http://orgehem. ru/

16 eHoHIE ayq etio http://www.chemistry. ssu.samara.
IIPUMCHCHHAU JIKCHOB .

p https://resh.edu.ru/subject/lesson/5412/
ITpakTiueckas padora Ne 1 o

17 p " p http://orgchem.ru/
teMe "Tlonmydenue sTrieHa u .

i . http://www.chemistry. Ssu.samara.
W3YYEHHE €ro CBOMCTB
18 Pemenne pacu€THbIX 3a/1a4 HA http://orgchem.ru/

onpeaeeHue MOJIEKYJIIPHOU

http://www.chemistry. ssu.samara.



http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/5412/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/5412/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/5412/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/

(bopMyITBI OPraHUIECKOTO
BEIIIECTBA

AJKaueHbl: CONPsHKEHHBIE,

M30JUPOBAHHbIE,

http://orgchem.ru/

19 KyMYJUPOBaHHBIE. .

http://www.chemistry. SSu.samara.
Oco0eHHOCTH ANEKTPOHHOIO
CTpOCHUS

20 XHUMHYECKUE CBOMCTBA http://orgchem.ru/

CONPSKEHHBIX TUCHOB http://www.chemistry. SSu.samara.

21 CriocoObl nostyyeHust u http://orgchem.ru/

MPUMEHEHHUE AJIKaUECHOB http://www.chemistry. ssu.samara.
AJIKMHBI: TOMOJIOTUYECKHI
psa, obmas ¢popmyina,

99 HOMEHKJIaTypa, AIEKTPOHHOE U http://orgchem.ru/
IIPOCTPAHCTBEHHOE CTPOCHUE http://www.chemistry. SSu.samara.
MOJIEKYI, (hr3HUecKue
CBOMCTBA

93 XUMHUYECKUE CBOWCTBA http://orgchem.ru/

AJKUHOB http://www.chemistry. SSu.samara.

24 KauecTBeHHbIE peakiiuy Ha http://orgchem.ru/

TPOMHYIO CBSI3b http://www.chemistry. Ssu.samara.

o5 CriocoOsbI ony4eHus u http://orgchem.ru/

IIPUMEHEHUE aJIKUHOB http://www.chemistry. SSu.samara.
Pemenue 3agau: pacu€rsl 1o
S . http://orgchem.ru/
26 YPaBHEHHIO XUMUYECKON .
http://www.chemistry. Ssu.samara.
peakuuun

97 Cucremarusanus u http://orgchem.ru/

0000111eHIe 3HAHUI 110 TeMe http://www.chemistry. ssu.samara.



http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/

ApeHBbI: TOMOJIOTHYECKUH Psifl,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE

http://orgchem.ru/

28 Y TIPOCTPAHCTBEHHOE http://www.chemistry. Ssu.samara.
CTpOeHHE MOJIEKYJ OeH301a U https://resh.edu.ru/subject/lesson/4775/
TOJyOJIa, UX (PU3UUECKUE
CBOMCTBaA

. http://orgchem.ru/
XUMHYEeCKHE CBOMCTBA .
29 ADCHOB: Ded SaMellIe http://www.chemistry. Ssu.samara.
HOB: KIINHU M HHUS .
P peakt m https://resh.edu.ru/subject/lesson/4775/
XUMHYEeCKHE CBOMCTBA
ADCHOB: DEAKLIIL http://orgchem.ru/

30 P - peaxtt http://www.chemistry. ssu.samara.
TPHUCOC/IHCIIHA, OKUCIICHHE https://resh.edu.ru/subject/lesson/4775/
TOMOJIOr0B OeH30J1a

http://orgchem.ru/
OCco0EHHOCTH XUMHYECKUX -

31 . http://www.chemistry. Ssu.samara.

CBOICTB CTHPOJIA, TOIYOIA. .
poJa, y https://resh.edu.ru/subject/lesson/4775/
Pemenue pacu€THbix 3a/1a4 Ha

32 OonpeaeeHue MOJIEKYIIPHOU http://orgchem.ru/

(bopMyITBI OPraHUYECKOTO http://www.chemistry. SSu.samara.
BelllecTBa
33 CriocoOsbI ony4eHus u http://orgchem.ru/
IIPUMEHEHNE apEHOB http://www.chemistry. SSu.samara.
I'eneTHnueckas CBSI3b MEX
Ay http://orgchem.ru/
34 pa3IMYHBIMU KJIaccaMu .
http://www.chemistry. ssu.samara.
YTJIEBOJOPOOB
Pacuértrl mo ypaBHEHUSIM
P N http://orgchem.ru/
35 XUMHYECKHUX PEAKIIUH.

Cucremarusaiis u

http://www.chemistry. Ssu.samara.



http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/4775/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/4775/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/4775/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/4775/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/

000011IeH1E 3HAHUM 110 TEME

[Ipuponansrii ra3. [lomyTHbie

http://orgchem.ru/

36 e . http://www.chemistry. ssu.samara.
HEQTAHRIC Ta3bl https://resh.edu.ru/subject/lesson/6148/
KaMeHHEBIIT yrojib ¥ IPOAYKTEI http://orgchem. ru/

37 ero ene a6yorK POAYK http://www.chemistry. SSu.samara.
T'O IT TKHU .

pep https://resh.edu.ru/subject/lesson/6148/
HedTp 1 ciocoOsr e
nepepadotku. IIpumenenue http://orgehem.ru/

38 pep P 5 http://www.chemistry. SSU.samara.
MPOAYKTOB THEpEpaboTiH https://resh.edu.ru/subject/lesson/6148/
HeTH
T'eHeTnyeckas cBA3b MEX

Y http://orgchem.ru/
39 Pa3TUYHBIMU KJIacCaMU )
http://www.chemistry. ssu.samara.
YIJIEBOIOPOIOB
l"anorenonpounsBoiHbIE
40 YTJIEBOJOPOAOB: JIEKTPOHHOE http://orgchem.ru/
CTPOCHHE; pEaAKIINU http://www.chemistry. ssu.samara.
3aMeEIEeHNS raJoreHa
JleWicTBue 1Ienoueh Ha
TAJIOTCHITPOU3BOIHEIC.
a1 B p . A http://orgchem.ru/
3aUMOJIEIiCTBHE )
MOACHCTER http://www.chemistry. Ssu.samara.
IUTAJION€HAJIKAHOB C MarHUEM
U LIUHKOM
CucreMatusaims u
& . http://orgchem.ru/
42 0000111eHe 3HAHUM 10 )
http://www.chemistry. ssu.samara.
pazneny "YrieBogopoasr"

43 KonTtponbHas pabora o Teme http://orgchem.ru/
"VrneBonopoasr" http://www.chemistry. Ssu.samara.

44 [IpenenbHbIC OTHOATOMHBIC http://orgchem.ru/



http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6148/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6148/
http://orgchem.ru/
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https://resh.edu.ru/subject/lesson/6148/
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http://orgchem.ru/
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CHUPTHI: TOMOJIOTUYECKHH PsifI,
obmas popmyina, cTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIATYypa,
kinaccuukanus, puznueckue
CBOMCTBa

XUMHYECKHE CBOUCTBA

http://www.chemistry. ssu.samara.

https://resh.edu.ru/subject/lesson/4769/

http://orgchem.ru/

45 MPEACIbHBIX OTHOATOMHBIX http://www.chemistry. ssu.samara.
CIIMPTOB https://resh.edu.ru/subject/lesson/4769/
CriocoObI mosryueHust 1 http://orgchem.ru/

46 IIPUMEHEHUE OJHOATOMHBIX http://www.chemistry. Ssu.samara.
CIIMPTOB https://resh.edu.ru/subject/lesson/4769/
[IpocTeie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, http://orgchem.ru/
0COOEHHOCTH (PU3NYECKUX U http://www.chemistry. ssu.samara.
XUMHUYECKHUX CBOMCTB
MHOroaTOMHBIE CITUPTBHI:

48 STUJICHTIIMKOJIb U TIIMLEPHH, http://orgchem.ru/
uX (pusnveckre U XMMHYECKHe http://www.chemistry. SSu.samara.
CBOMCTBA
Crioco0bI nostyyeHust u

o http://orgchem.ru/
49 MPUMEHEHNE MHOTOATOMHBIX .
http://www.chemistry. SSu.samara.
CIIUPTOB
DeHOoII: CTPOCHUE MOJIEKYJIBI, http://orgchem.ru/
50 ¢du3nueckue cBOMCTBA. http://www.chemistry. sSsu.samara.
TokcuuHOCTb (heHona https://resh.edu.ru/subject/lesson/5727/
. http://orgchem.ru/
XVMHYECKHE CBOWCTBA .
51 http://www.chemistry. ssu.samara.

dbenoma

https://resh.edu.ru/subject/lesson/5727/
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https://resh.edu.ru/subject/lesson/4769/
http://orgchem.ru/
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https://resh.edu.ru/subject/lesson/4769/
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https://resh.edu.ru/subject/lesson/4769/
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https://resh.edu.ru/subject/lesson/5727/

CniocoOslI nosy4eHus u

http://orgchem.ru/

52 npMenenHe derona http://www.chemistry. SSu.samara.
https://resh.edu.ru/subject/lesson/5727/
[IpakTuueckas padora Ne 2.

53 Pemenne skciepuMeHTAIBHBIX http://orgchem.ru/
3az1a4 no teme "CrnupTsl U http://www.chemistry. ssu.samara.
dbenonsr"

54 CucreMaru3amnus u http://orgchem.ru/
000011ICHIE 3HAHUI 110 TEME http://www.chemistry. SSu.samara.
ATbJEruabl U KETOHBI:
9JIEKTPOHHOE CTPOCHHE

55 KapOOHUJIBHOMN TPYIIIIbI; http://orgchem.ru/

TOMOJIOTHYECKHE PSIJIbI, 001Iast http://www.chemistry. SSu.samara.
dbopMmyia, u3oMepus u

HOMECHKJIaTypa

Anbaeruipl U KETOHBI: http://orgchem.ru/

56 ¢du3nueckre CBONCTBA; http://www.chemistry. ssu.samara.
pEaAKIHUH MPUCOECTUHEHUS https://resh.edu.ru/subject/lesson/4776/
Peakium oxkucnenus u http://orgchem.ru/

57 KaueCTBEHHbIE PEaKLIUU http://www.chemistry. ssu.samara.
albAeTHUI0B U KETOHOB https://resh.edu.ru/subject/lesson/4776/

http://orgchem.ru/
Crioco6b! nosyueHust ;
58 QUT6 eI IO 1 KETOHOB http://www.chemistry. ssu.samara.
https://resh.edu.ru/subject/lesson/4776/
OIHOOCHOBHBIE TIPEIETBLHBIE

59 KapOOHOBBIEC KHCIIOTHI, http://orgchem.ru/

O0COOEHHOCTH CTPOCHHMSI UX http://www.chemistry. ssu.samara.
MOJIEKYIT
60 N3omepus u HOMEHKIIaTypa http://orgchem.ru/
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http://orgchem.ru/

KapOOHOBBIX KUCIIOT, HX http://www.chemistry. SSu.samara.
(bu3HIecCKre CBONCTBA
XUMHUYECKHE CBOUCTBA
http://orgchem.ru/
61 MpEAeNIbHBIX OJJTHOOCHOBHBIX i
http://www.chemistry. ssu.samara.
KapOOHOBBIX KHUCIIOT
OCco0OEHHOCTH CBOUCTB
62 MYpPaBbUHOM KHUCIIOTBHI. http://orgchem.ru/
MHuoroo0pa3ue kapOOHOBBIX http://www.chemistry. SSu.samara.
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HETpeACIbHBIX U
apoMaTHYECKNX KapOOHOBBIX,
p p http://orgchem.ru/
63 JTUKapOOHOBBIX, .
http://www.chemistry. ssu.samara.
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT
64 IToHsiTHE O IPOU3BOIHBIX http://orgchem.ru/
KapOOHOBBIX KUCIIOT http://www.chemistry. SSu.samara.
CriocoOBI TOJYYEHHS U
e http://orgchem.ru/
65 npUMeHeHHe KapOOHOBBIX .
http://www.chemistry. ssu.samara.
KHCJIOT
CrnosxHble 3(upsl:
66 TOMOJIOTHUECKUI psijI, oO1as http://orgchem.ru/
bopmyna, uzomepus u http://www.chemistry. Ssu.samara.
HOMEHKJIaTypa
67 dusnyeckue 1 XUMUYECKHE http://orgchem.ru/
cBoiicTBa 3(hupoB http://www.chemistry. Ssu.samara.
.. http://orgchem.ru/
68 Pemenune pacy€THbIX 3a1a4: .
http://www.chemistry. ssu.samara.
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110 YPAaBHEHUIO XUMHYECKON
peakluy, Ha OIpeeICHUe
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHWYEeCKOIo BelleCTBa

[IpakTuueckas padora Ne 3.
Pemienne skciepuMeHTAIBHBIX

http://orgchem.ru/

69 3amay o Teme "KapOoHoBbIe http://www.chemistry. ssu.samara.
KucnoThl. CroxHbie dPUpsr”

XKupsr: crpoenue, pusndeckue http://orgchem.ru/

70 1 XUMUYECKHE CBONCTBA http://www.chemistry. SSu.samara.
(ruaponus) https://resh.edu.ru/subject/lesson/5952/
Oco0eHHOCTH CBOICTB JKHUPOB,

COEpKAMIIX 0CTATKH http://orqchem.ru{
71 T — http://www.chemistry. Ssu.samara.
https://resh.edu.ru/subject/lesson/5952/
KUCHoT. JKupsl B IpUpo/ie
Mpbuta Kak COJM BBICILIUX
KapOOHOBBIX KHCIIOT, UX http://orgchem.ru/

72 Moroiee aeiictsue. Ilonsitue o http://www.chemistry. Ssu.samara.
CHHTETUYECKHX MOIOIIUX https://resh.edu.ru/subject/lesson/5952/
cpenctax (CMC)

['eneTnueckas cBs3b

73 YIJIEBOAOPOIOB U http://orgchem.ru/
KHCJIOPOJCOAECPKAIINX http://www.chemistry. SSu.samara.
OpPTaHWYECKUX BEIIECTB

74 Pacuérsl o ypaBHEHUSIM http://orgchem.ru/

XAMHYECKUX PeaKui http://www.chemistry. ssu.samara.

75 Cucremarusanus u http://orgchem.ru/

000011IeHrE 3HAHU 110 TEME

http://www.chemistry. Ssu.samara.
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OO0m1ast xapaKTepUCTHKA
YIIICBOJIOB U Kiaccudukanus

http://orgchem.ru/

76 . ( http://www.chemistry. ssu.samara.
YIJICBOZIOB (MOHO=, /I~ 1 https://resh.edu.ru/subject/lesson/6150/
MOJICaXapHU/IbI)

http://orgchem.ru/
Monocaxapusl: puzndeckue .

77 . S http://www.chemistry. ssu.samara.

CBOICTBA U HAXOXKJICHHUE B .
a https://resh.edu.ru/subject/lesson/6150/
pupojIe
ITpuMmenenme TII0KO3EI, €€
P http://orgchem.ru/
3HAYCHUC B _

78 HEEATOILHOC http://www.chemistry. ssu.samara.

KHN3H ATCIIBHOCTHU .
A 1 https://resh.edu.ru/subject/lesson/6150/
opraHusma
pcaxapHbl: caxaposa,
A pHL P http://orgchem.ru/
MaJjIbTO3a 1 JIAKTO3a. -
79 Haxos1eriie e http://www.chemistry. ssu.samara.
XOXKICHUC B IIPHU Hu .
a pHpOA https://resh.edu.ru/subject/lesson/6150/
MIPUMEHEHUE TUCaXapUJIOB
IMomucaxapuabl: CTpOSHUE
MaK OMOJIIZK i} Q)Hinqecxne " httpiiforcehen. i/

80 P o e}; ’0"0 . http://www.chemistry. SSu.samara.
XUMHUYCCKH BOHUCTB .

i https://resh.edu.ru/subject/lesson/5413/
NPUMEHEHUE

81 [ToHsiTHE 00 NCKYCCTBEHHBIX http://orgchem.ru/

BOJIOKHAaX http://www.chemistry. ssu.samara.
Pemienne pacueTHbIX 337124 Ha
82 ONpEAEICHUE JOJIM BbIX0Ja http://orgchem.ru/
MPOAYKTA PEAKIIUU OT http://www.chemistry. SSu.samara.
TEOPETHUUYECKH BO3MOKHOTO
CucreMarusaims u
& . http://orgchem.ru/
83 000011IeHrE 3HAHUHT 110

pazzaeny

http://www.chemistry. Ssu.samara.
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KontponbHast pabora no Teme

84 "Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS"
AMUHBL: K1accuduranmys,
CTpOCHUE MOJIEKYJI, 001I1as
85 o P 4 - http://orgchem.ru/
opMyJia, U30MEPHS, -
PMY P http://www.chemistry. ssu.samara.
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBA

86 XUMHYECKHE CBOUCTBA http://orgchem.ru/
ani(aTHIeCKuX aMUHOB http://www.chemistry. ssu.samara.
AHWINH: CTpOEHUE aHUJIMHA,

p http://orgchem.ru/
87 0COOEHHOCTU XUMHUYECKUX -
. http://www.chemistry. ssu.samara.
CBOMWCTB aHUJINHA
Croco0B! MOJIy4YeHUs U
88 ye o http://orgchem.ru/
IpUMeHEeHNE aTn(aTHIECKUX ;
P http://www.chemistry. ssu.samara.
AMUHOB
AMUHOKHCIIOTEI:
HOMEHKJIaTypa U U30Mepus, http://orgchem.ru/

89 ¢du3nueckue cBOMCTBA. http://www.chemistry. Ssu.samara.
OtnenbHbIE PEACTABUTENH 0L https://resh.edu.ru/subject/lesson/4743/
AMUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
aMHUHOKHCIIOT, UX http://orgchem.ru/

90 OHMOJIOTHYECKOE 3HAUYECHUE http://www.chemistry. ssu.samara.
aMHUHOKHUCIOT. CHHTE3 U https://resh.edu.ru/subject/lesson/4743/
TUAPOIIU3 TIENITHIO0B
etk KaK MPHDOJHBIE http://orgchem.ru/

91 pHp http://www.chemistry. ssu.samara.

MOJIUMEPBI; CTPYKTYPhI OEJIKOB

https://resh.edu.ru/subject/lesson/4743/
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http://orgchem.ru/

92 XHUMHUYECKHE CBOIICTBA OEIKOB http://www.chemistry. ssu.samara.
https://resh.edu.ru/subject/lesson/4743/
AzoTcoaepikaiue
reTEPOLUKINYECKUE http://orgchem.ru/

93 coenuHeHus. HyknenHoBbie http://www.chemistry. Ssu.samara.
KHCJIOTBI: COCTaB, CTPOCHUE U https://resh.edu.ru/subject/lesson/6296/
OuoJstornueckas poib
[TpakTudeckas padora Ne 4.

PeIlIeHI/IC SKCIICPUMCHTAJIbHBIX
p http://orgchem.ru/
94 3a/1a4 1o TeMe _ .
| http://www.chemistry. ssu.samara.
A3zoTcoaepikaime
OpraHUYeCKHUE COCTUHEHUS"
[TpakTudeckas padora Ne 5.
PemeHHe AKCIICPUMCHTAJIbHBIX
p http://orgchem.ru/

95 337144 110 TEME _ ]

. http://www.chemistry. ssu.samara.
Pacno3naBanue

OpPTraHUYECKUX COETMHEHUM"

KonTponbHas pabora no teme

96 " A3oTCoIepIKaIIre
OpraHUYecKHue coequHeHns"

OCHOBHBIE TTOHATUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX http://orgchem.ru/

97 COEIMHEHNH U METOBI NX http://www.chemistry. ssu.samara.
CHUHTE3a —IIOJIMMEPU3AIUS U https://resh.edu.ru/subject/lesson/6095/
[TOJINKOH IECHCALTIS

http://orgchem.ru/
IImactmaccsl. YTunuszanus u ;
98 http://www.chemistry. ssu.samara.

nepepaboTKa MiacTuKa

https://resh.edu.ru/subject/lesson/6095/
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https://resh.edu.ru/subject/lesson/6296/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6095/
http://orgchem.ru/
http://www.chemistry/
https://resh.edu.ru/subject/lesson/6095/

OnacToMepsl: HaTypaJIbHbBIN

http://orgchem.ru/

99 CHHTETUYECKHUE KayUyKH. 1 http://www.chemistry. Ssu.samara.
Pe3una https://resh.edu.ru/subject/lesson/6152/
Bomokna: HaTypalbHBIE,
ek CCTBGHHL}IIEI: http://orgchem.ru/

100 . ye ccxie ,Ho . 1 http://www.chemistry. Ssu.samara.

HNHTCTHUY Hce. HNMCPHBI .
1 p https://resh.edu.ru/subject/lesson/4777/
CHENHaJIbHOTO Ha3HAYEHUS
[IpakTrueckas padora Ne 6.
PeIHCHI/IC SKCIICPUMCHTAJIBbHBIX
p http://orgchem.ru/
101 3a/1a4 10 TeMe 1 _ .
N http://www.chemistry. ssu.samara.
Pacnosnasanue miactMacc u
BOJIOKOH"
O06o0061IEHNE U
cucreMarui3anusa nu3 CHHOTI'O
a v http://orgchem.ru/
102 MaTepuaa 1o Teme 1 .
http://www.chemistry. ssu.samara.
"BBICOKOMOJIEKYIISIpHBIE
coenuueHus"
OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

AtoMm. CocTaB aTOMHBIX sJIEp.
XuMHU4ecKuil 31eMeHT. M30Tonbl

CTpOGHI/Ie QJICKTPOHHBIX 0005104Y€EK
aTOMOB, KBAHTOBBIC YHCJIa

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

Krnaccudukarus XuMHIECKUX
3JIEMEHTOB (S-, p-, d-, f-a;memenThI)

http://hemi.wallst.ru/uchebl.htm

Pacnipenenenue 31€KTpoOHOB 110
aTOMHBIM OpOUTAIISIM

DeKTpOHHbIE KOHPUTypaluu
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUU
DneKTpOHHBIE KOH(UTYpalUH
MOHOB. DIIEKTPOOTPULIATEILHOCTh

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

[Tepuonnueckuii 3aKOH 1
[Tepuonuueckas cucrema
XUMHUYECKUX d1eMeHToB /I, M.
MenpeneeBa, CBsI3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB

http://hemi.wallst.ru/uchebl.htm

3aKOHOMEPHOCTH M3MEHEHUS
CBOICTB XMMHYECKUX DJIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB MO0 TPYIINaM U
nepuoiamMm

http://hemi.wallst.ru/uchebl.htm
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Cucremarusanusa 1 00001IeHnE
3HAaHUHU 110 TEME

http://hemi.wallst.ru/uchebl.htm

10

Bunn xumMudeckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bonoponnas
CBA3b. MexXMOIIeKyIsIpHBIC
B3aHUMOJICUCTBU

http://hemi.wallst.ru/uchebl.htm

11

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C
X FEOMETPUUYECKUM CTPOCHUEM

http://hemi.wallst.ru/uchebl.htm

12

13

14

15

[IpencraBieHust 0 KOMILIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemectBa MonekyasipHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUTMYECKUX PEUIETOK U
CBOMCTBA BEIIIECTB

IToHsATHE O NIUCIIEPCHBIX CUCTEMAX.
IIpencrasnenue 0 KOIOUIHBIX
pacTBopax

HcTrHHBIE paCTBOPHI: HACHIIICHHBIE

U HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

16

17

CriocoObI BBIpaKEHUS
KOHIICHTPAIlUU PaCTBOPOB

Pemenue 3amay ¢ HCoJIb30BaHUEM
MOHSATHH "MaccoBas JOJII

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm



http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm
http://hemi.wallst.ru/ucheb1.htm

pacTBOpPEHHOTO BeliecTa',
"MoJIIpHas KOHIleHTpanus"

18

19

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX BEUIECTB

Cucremaruzanys 1 00001eHe
3HAaHUHU 110 TEME

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

20

21

22

23

KonTponbHas padoTa no temam
"Ctpoenue atoma. [lepuognueckuii
3akoH U [lepunoandeckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
Mengaeneena", "CtpoeHue
BemecTBa. MHOroo6pasue BemniecTs"”

Krnaccudukanus XuMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBpaIICHUS
SHEPTUH MPU XUMUYECKUX PEAKITUIX

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumuyeckue
ypaBHEHHUS

Brruucnenus no ypaBHeHHSIM

XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

24

CKOpOCTh XMMHYECKOU peaKInu, e€
3aBHUCHUMOCTH OT Pa3JIMYHBIX
(daxTopoB. Karanus u karanuzaTopsl

http://hemi.wallst.ru/uchebl.htm

25

I'omoreHnnsie u TCTCPOTCHHLIC

http://hemi.wallst.ru/uchebl.htm
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peakiuu

26

27

[IpakTrueckas padorta Ne 1 mo teme
"BiusiHue pa3nu4HbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON peaKkiuun"

OO6parumbie 1 HEOOpAaTUMBIS
peakiuu. XMMUYECKOE paBHOBECHE

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

28

[IpakTuueckas pabora Ne 2 o teme
"BnustHue pa3nudHbIX GaKTOPOB HA
MOJIOKEHUE XUMHUECKOTO
paBHOBecHus"

http://hemi.wallst.ru/uchebl.htm

29

DNeKTpoIuTHYEeCKast JUCCOIHAIINS.
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI.
Crenens AuccoMaMu

http://hemi.wallst.ru/uchebl.htm

30

31

32

WNonnoe npoussenenue Bojsl. Cpena
BOJHBIX PacTBOPOB. BogopoansIii
nokazatens (pH) pactBopa

I'mpponns coneit. Peakiuu,
MIPOTEKAIOIINE B paCTBOPax
AIEKTPOJIUTOB

[IpakTuueckas pa6ora Ne 3 mo Teme

"XUMHYECKHE pEAKIIUU B PACTBOPAX
NIEKTPOJIUTOB"

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

33

OKHUCIINTEITLHO-BOCCTAHOBUTEIILHBIE
peakunu. Baxuenme OKuCInTenu
U BOCCTAaHOBUTEIN

http://hemi.wallst.ru/uchebl.htm

34

35

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HWOHHOTO) OanaHca

DNEKTPOIN3 PACTBOPOB U PaCIlIaBOB

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm
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BCIICCTB

36
37

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

38

39

40

41

Cucremarusanusa 1 00001IeHne
3HAHUH 110 TeME " XUMUYECKUE
peaxkuun"

KontponbHas paboTa mo teme
"Xumuueckue peakiuu"

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
Meneneesa 1 0COOEHHOCTH
CTpoeHUs UX aroMoB. Duznueckue
CBOMCTBA HEMETAJIJIOB

Annorponus HeMeTaUIoB (Ha
pUMepe KUCIOPO/Ia, CepHl,
docdopa u yraeponaa)

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

42

Bonopon: nonydenne, puznueckue
Y XMMHYECKHE CBOMCTBA. ['npuib

http://hemi.wallst.ru/uchebl.htm

43

44

45

["anoreHbl: HaX0XKIEHHE B IPUPOJIE,
CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U
XMMHYECKHUE CBOMCTBA

I"anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJCOAEPKALUE COCTUHEHH
TaJIOTEHOB

JlabopaTopHblie 1 IPOMBIIIIICHHBIS
CHIOCOOBI TOTYYEHHS TaIOTCHOB.
[IpumeHeHne rajJoreHoB U ux

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm
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COE€IUHEHUN

46

47

48

[TpakTrueckas padota Ne 4.
Pemenne skciepuMEeHTAIBHBIX
3aja4 o reme "['anorens"”

Kucnopona: naboparopHsie u
IIPOMBIIIJICHHBIE CIIOCOOBI
NOJTy4eHHUs1, PU3NYECKUe U
XUMHUecKue cBoiicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha

OKcHIbl ¥ IEPOKCHIBI

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

49

50

51

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: Hax0XJI€HUE B MPUPOJIE,
CHOCOObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKUE CBOUCTBA

CepoBosiopof, cynbhuabt

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

52

53

54

55

Kucnopoaconepxamme coefuHeHUS
cepbl. OCOOEHHOCTH CBOWCTB
CEpPHOM KHUCJIOTHI

ITpakTruueckas padora Ne 5.
Pemenue skcriepuMeHTaTbHBIX
3amad o teme "Cepa u eé
coenuuenus"

A30T: HaXOXJACHUE B IPUPOJIE,
CHocOObI MOMy4YeHUs, PU3NIECKUE U
XHMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

Kucnoponcoaepxaiiue coeTuHeHUst
azora. OCOOEHHOCTH CBOWCTB

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm
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a30THOU KUCIOTBI

56

57

58

[Ipumenenue a3oTa u ero
coenHeHU. A30THbIe ynoOpeHus
dochop: HaxOXKIEHHUE B IPUPOJIE,
CIocoOBI MoJTydeHus, pu3nyeckKue u
XUMHYecKue cBoricTBa. Dochuibl u
dhochun

Oxcunsl hocdopa,
dhochopcoaepkaiie KUCIOTHI.
Conu dochopHOil KUCITOTHI

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

59

[Mpumenenue dhocdopa u ero
coeauneHuii. @ochopHbie
ynoopeHus

http://hemi.wallst.ru/uchebl.htm

60

[IpakTuueckas padora Ne 6.
Pemenne OKCIICPUMCHTAIIbHBIX
3aza4 1o reme "A30T u pocdop u ux
coequHeHus"

http://hemi.wallst.ru/uchebl.htm

61

62

63

VYrinepos: HaxoXJIeHUE B IPUPOJIE,
AJUIOTPOITHBIE MOIU(PUKALIHH;
(du3nYecKre U XUMHUICCKHE
CBOMCTBA, IPUMEHEHNE

Oxcun yriepoaa(ll), oxcun
yraepona(lV), yroneHas kucnora u
e€ conu

Pemenue 3amaq Pa3JINIHbIX TUIIOB

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

64

Kpemuuii: HaxokIeHUE B IPUPOJIE,
CHOCOObI MOTyUYeHUs], PU3NYECKUE U
XUMHUYECKHE CBOWCTBA

http://hemi.wallst.ru/uchebl.htm
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65

Oxcun kpemuusi(1V), kpeMHueBas
KHCJIO0Ta, CUIINKAThI

http://hemi.wallst.ru/uchebl.htm

66

67

IIpuMeHeHne KpeMHUS U €T0
coenunennii. CTEKIIO0, €ro
II0JIy4Y€HHUE, BU/IbI CTEKIIA

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm
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Cucremarusanusa 1 00001IeHnE
3ganui o treMe "Hemeramisr"

http://hemi.wallst.ru/uchebl.htm

69

70

KonTponbhas padota no teme
"HemeTtasr"

AHanu3 pe3yiabTaToOB KOHTPOJIbHOMI
paboThI, KOPPEKITUS OIMNOOK

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

71

72

[TonoxxeHne MeTaJIIOB B
[Tepuonnueckoit cucreme
XUMHUYECKUX IJIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

OO6mume guznueckre CBOMCTBA
MeTaoB. [I[pumeHeHre MeTamioB B
OBITY M TEXHUKE

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm
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Crnnasel MetamioB. Koppozus
METaIoB

http://hemi.wallst.ru/uchebl.htm

74

75

Pemenue 3amaq Pa3JINIHbIX TUIIOB

DAEKTPOXUMHUECKUN Psit
HanpsbkeHui Metamo. Obmue
CIOCOOBI OJTYYEHHUSI METAJIIOB

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

76

OO61as xapakTepucTUKa METaNIOB

http://hemi.wallst.ru/uchebl.htm
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77

78

79

|A-rpynnsl [leproaunueckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: nony4yenue,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEIIECTB U UX COCAUHEHUM

OO6m1as XxapakTepruCcTUKa METAIIJIOB
[lA-rpynmst [lepuoanueckoit
CHCTEMBI XHMHYECKHUX 3JIEMEHTOB.
Marnuii 1 Kanpluii: MOIy4YeHue,
(bu3HUeCcCKre U XUMUICCKHE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEMISCTB ¥ UX COSTMHECHUH
JKEcTKOCTh BOIBI U CLIOCOOEI €8
YCTpaHEHUS

AOMWHUI: TIOJTy4YEHHE,
¢buznuecKkrue 1 XUMUYECKHe
CBOMCTBa, IPUMEHEHNUE

http://hemi.wallst.ru/uchebl.htm
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http://hemi.wallst.ru/uchebl.htm

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX
IIPUMEHEHHE

http://hemi.wallst.ru/uchebl.htm

81

82

83

Pemrenue 3aa4 pa3InIHBIX THITOB
ITpakTuyeckas pabora Ne 7.
Pemienue skcrepuMeHTaIbHBIX
3aja4 1o TeMe "MeTasuibl II1aBHbIX
noarpynmn”

OO1m1ast xapakTepUCTHKa METAJIIOB
no0ouHbIX oarpymm (b-rpymm)

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm
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[Tepuonnueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB

84

85

86

87

duznyeckre 1 XUMHUUECKHC
CBOWCTBA XpOMa U €ro COCIUHECHUH,
UX IPUMEHEHUE

Baxuerime coeMHEHUs Maprasiia.
[TepmanraHaT Kaaus, €ro
OKHCJINTEILHEIE CBOIICTBA

duznyeckue 1 XUMHUUECKHE
CBOMCTBA KeJIe3a U eTo COCHHHCHHﬁ.
HOHy‘lCHI/Ie H IIPUMCHCHHUC CIIJIaBOB
KEIIC3a

duznyeckue 1 XUMHUUECKHUE

CBOMCTBA MEIU U €€ COCAMHECHUH, UX
MIPUMEHEHHE

http://hemi.wallst.ru/uchebl.htm
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88

du3znyeckne 1 XUMHUUIECKHIE
CBOMCTBA IIMHKA M €r0 COCIUHCHUI,
HX IIPUMEHEHUE.
I'uApOKCOKOMILIEKCHI IMHKA

http://hemi.wallst.ru/uchebl.htm

89

[IpakTuueckas padora Ne 8.
PGIHCHI/IG BKCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o teMe "MeTtayuisl IT000YHBIX

noarpynm”

http://hemi.wallst.ru/uchebl.htm

90

91

PCIHCHI/Ie 3aaa4 paSJ’II/I‘IHI)IX THUIIOB
O0001IeHYE ¥ CUCTEMAaTU3 AU

M3yYEHHOTO MaTepHaia 1o Teme
"Mertamibr"

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm

92

KontponbHas paboTa mo teme

http://hemi.wallst.ru/uchebl.htm
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"Merayuibr"

93

94

95

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIUS OMINOOK

Ponpb xummn B obecrieueHUN
YCTOWYMBOTO Pa3BUTHUS
yenoBeuecTBa. [loHsTre o Hay4HbIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB

HaquHe IIPUHIMIIBI OpraHru3aiu
XUMHUYCCKOI'O ITPpOU3BOJACTBA.
HpOMBIH_IJ'ICHHBIe CII0COOBI
MMOJIYYCHU BayKHEHIITNX BCIICCTB

http://hemi.wallst.ru/uchebl.htm
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96

XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolllel Cpe/ibl U €ro
MOCJIE/ICTBUS

http://hemi.wallst.ru/uchebl.htm

97

98

99

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpencTBa
Xumus nuny. Poiabs XuMuu B
o0ecrneyeHNH MUIICBOM
0e30macHOCTH

Kocmernueckue u napdromepHbie
cpencTsa. beitoBas xumus

http://hemi.wallst.ru/uchebl.htm
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100

XHMHS B CTPOUTEIBCTBE.
Baxxneiimme cTtpouTeNbHbIE U
KOHCTPYKILMOHHBIE MaTEPHUAIIbI

http://hemi.wallst.ru/uchebl.htm

101

102

XHUMHUS B CETHCKOM XO3SIUCTBE.
Oprannueckue 1 MUHEPATbHBIC
ynoOpeHus

Cucremaruzanus u 00001eHue

http://hemi.wallst.ru/uchebl.htm

http://hemi.wallst.ru/uchebl.htm
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3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3narensctBo «IIpocsemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Mertoauueckoe nocodue. YrinyoneHHbii ypoenb. 10 kiacc (aBtopsl O. C.

INabpuensa, U. I'. Octpoymog). 208 c.

HacrtonbHast kHura yuutens. YriyoneHHsi ypoBenb. 10 kiace (aBtopsl O. C.

INa6puensn, U. I'. Octpoymon). 480 c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/subject/29/10/
videouroki.netyvideo/himiya/10-class/himiya.. .klass...
Ibz.ruwymetodist/iumk/chemistry/e-r.php

http://profil.adu.by>course/view.php?id=10
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