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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 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO 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  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
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
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS HW3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, 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 3a7a4 U3y4eHus 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 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ 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, YMEHHI palMOHATU3alUK 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 onpeneneHnn noaxon0B K 0TOOPY UM 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 XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI 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 DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 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 HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHHU
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



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
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 MpEIMETaMH, 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 TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE 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, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

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



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

dbopmupoBaHue y OO0 yJarOIIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO pEeIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METOJaX  IO3HAHUS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBbl CpEeIHEro oOmero oOpa3zoBaHUs NPH W3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHUS K TMPOLeCCY TBOpPUECTBA 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
00111eueI0OBEYECKUX [ICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO 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,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee yuciIo 9acoB, MPEAYCMOTPEHHBIX JJIsI U3YYCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriepoja. XHMHYecKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COCAVMHEHUU. MOJNEeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpPTraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHUYECKUE
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 TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ 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 KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpaALICHUIL:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJIOT€HIIPOU3BOIHBIX YTIJIEBOJOPOAOB.

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. BoaopoaHble CBSI3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesioBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHUS, B3aUMOJICUCTBHE C OPraHUYEeCKUMU
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. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBas, 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 Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 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 xapaktepuctuka yriaeBoaoB. Knaccudukaius yrieBogoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YHACTUEM CIUPTOBBIX U AJIbACTUIHON
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 mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYyeHUe >PUpoB 1eToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B AlbJAETH] Ha PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaep:xaliue OpraHuyecKkue coeJuHEeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3auMHoe BIusiHUE Tyl aTOMOB B MOJIeKyJie aHWIMHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKMCIOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN Ol
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. IlepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OENKOB NpPU HAarpeBaHUM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: 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, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(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 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX 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 (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU 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, OJJEKTPOH, 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, HYKICHHOBBIC 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 NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHASI KOHIIEHTpauus. HacwlleHHbe u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIMU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
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
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CTIOCOOBI MOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
CoJIi. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeramioB B ObITY M TEXHUKE.
CrmuiaBel METANIIOB.

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

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnyueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajnpluil: MoJydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTepHbIE CBOICTBAa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
ruapokcuabl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u IuxpomaThl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeauueHuil. [lomyyenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IpPEBpallCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€JI€3a C PacTBOPAMM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpuHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMUS UM OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC q00aBKH. Poibh Xumum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE pPACTBOpPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4eCcKol XUMUM B 11 Kiacce oCyIIeCcTBISAETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallUu3, CUHTE3, KJacCU(UKAaIUs, MePUOJUIYHOCTh, HAOIIOICHUE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHUE BEILIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XuMu4ecKast MpOMBIIUIEHHOCTh, METAJUTYPIrusi, CTPOUTEIbHBIC
MaTepHabl, CEILCKOX03IMCTBEHHOE MTPOU3BOJICTBO, MUIIEBAs TPOMBIIIJICHHOCTb,
dbapMmaiieBTHUYECKas! TPOMBIILIEHHOCTb, MPOU3BOICTBO KOCMETUUECKUX



npernapaTroB, IPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTCPpHUAJIOB, 3JICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUH HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TPEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
obmero oOpa3oBaHMsI BBIJIEIECHBI CJEIYIOIIME COCTAaBJISIIOIIME: OCO3HAHUE
OOYyYaIOIIMMHUCS POCCHUMCKON T'PaKJAHCKOW HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOONPEICTICHUI0; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEIACHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITO3HABATECIBLHON M TMPAKTHYCCKOW EATCITHLHOCTH
00yJaromuxcs B MPOLecce peaan3aiui 00pa3oBaTeIbHON AeITETFHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATeITLHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUYHBIX BUIOB YUCOHON ACATCIBHOCTH;

2) NaTPUOTUHYECKOT0 BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY H HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;



yB@XEHHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpeCca W TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHH M MOCIEIYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMmupoBaHuUs KYJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUs1 TpaBwil 0Oe30macHOrO OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIHOJCH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEIICHHM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3IuyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY WHIWBUIYAJIbHOW TpPAaEKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO NPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTHUYECKON KYJIbTYpHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTEepUAIbLHON KYJIbTYpbl, B pEUIEHUH TI00ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEPECA K O3HAHUIO, UCCIIEIOBATENBCKOM AEATEIBHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMBbIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PHKYy METOJOB TO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHHE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHWS M KPUTEPUHM JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHbBIC, JCIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuu — MPHU PEIIeHWH YYeOHBIX MO3HABATENBHBIX M TMPAKTHUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB U XUMUYECKUX
peaxkuuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHWUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIIEeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHNS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
INOUCKY METOJIOB PpELICHUS NPAaKTUYECKUX 3a/]ay, NPUMEHEHHUIO pPAa3IUYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE MOCOOus,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
pEeICTaBICHHUS, KPUTHYECKH OLICHWBATH ed JIOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T  BBINOJHEHHS yYE€OHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMHYECKOM HMH(pOpMaIMeil: MNPUMEHATh MEXNpeAMeTHbIe (pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TeMbI B X0/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]a4H;

BBICTYIIATh C MPE3EHTAUUEH pe3yJbTaTOB II03HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPU BBIIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaju3aluu yueOHOro MpoeKTa, 1 (opMyIHpoBaTh BHIBOIbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO IO3HABATEILHYIO
JIeATEIIbHOCTh, Ompenensis €€ IMeMu W 3ajladd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX W HCCIEAOBATEeNbCKUX 3a7ad, BBIOMpaTh Hambolee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBJISITh CAaMOKOHTPOJIb JICSITEILHOCTH HAa OCHOBE camoaHajau3a Hu
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIEC pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XMUMHUH Ha YriayOJIEHHOM
YpOBHE Ha YpPOBHE CpeAHEro oOIIero oOpa3oBaHUs BKJIIOYAIOT CHEU(UUECKUe
JUTst yaeOHOTro mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI JIEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN U MPEOOPA30BAHUIO 3HAHUM, BUJBI JIEATCIHHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMUYHBIX YUEOHBIX
CUTYaIUsX, a TAK)KE B PEabHbIX KU3HECHHBIX CUTYyAIlUsX, CBSI3aHHBIX ¢ Xumue. B
nporpaMMme 10 XUMUM TPEAMETHBIE pPe3yJbTaThl MPEJACTABICHBI MO TOJaM
W3YUYCHHS.

10 KVIACC



[IpeameTHbIe peE3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh TPEACTABICHUNA: O MECTE€ W 3HAUYCHUU OpPraHMYECKOn
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBOI 0€30MMACHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKKe OSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJTHON CpEJIE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUS CTPYKTypHas M IPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTIJIEBOIOPOAIDI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHUYECKUE COEAUHEHUsI, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TpEeBpaLEHUs] HHEPrul NpH XUMHUYECKHX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHUMAaHUsl TPUYUHHOCTUA U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMHYECKHMX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3P dekTsl, opueHTanTsl | u Il pona);
(aKTOJOrMYECKUE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTENIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
POM3BOICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIa, epepadoTku HeTH);

c(OpPMHPOBAHHOCTh YMEHHII: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMECHHUIA:



WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BEIIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  IMOCPEJICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHMIO K OIpeAeaEHHOMY
KJIacCy/Tpylme COEIWHEHWH, JdaBaTh WM Ha3BaHUA IO CHUCTEMATHUYECKON
HomeHkiatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPHUHOBAsA, OJICMHOBAsSI, MATBMUTUHOBASI KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTaHUYECKUX COCIWHCHHUSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH TMOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bU3MYEeCKUEe M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH Pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYeCKUX COSTMHEHUH OT
KPAaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (HEe(Th, TPHUPOAHBIA Ta3, yrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUSI,

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENIHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, MMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMUYECKON
(GbopMyJIBI BEMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHH: CaMOCTOSITENIbHO TIJIAHUPOBATH U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lady 10 PACIIO3HABAHUIO OPTaHWYCCKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JACHUCTBUS HA IKUBBIE OpPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

chOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH I€JCHANPABICHHBIA TMOUCK
XUMUYECKON MH(OPMAITUHN B PA3INIHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHONW y4eOHO 3a/1aueH.

11 KJIACC

[IpeameTHBIC pe3ymbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYCHUU YCTONYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATralOIINE TMOHATUS — XUMHUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpuUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAs, METaJUIMYECcKas, BOJOPOHAs),
KPUCTAJUIMYECKass PEIIETKAa, XUMHYECKas pPEakius, pacTBOpP, JJIECKTPOJIUTHI,
HEDJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeNlb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEaKIMU, XUMHUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOIUYECCKUN
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallie B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIIGHHM;  COBPEMEHHbIC
MPEJICTABICHUS] O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H



HAJMOJIEKYJSIPHOM YpPOBHSX; TPEJICTAaBICHUA O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEpPMOAMHAMMYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(akTOJIOTUYECKUE CBEAECHMSI O CBOICTBaX, COCTaBe, IOJyYEHUU U OE301aCHOM
UCIIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U IMPAKTHUECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHIOUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME IOHATHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBAJIEHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpElETKU
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTb CBOICTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 110 UX COCTABY, XUMUUYECKHE PEAKIINH 110 Pa3IMYHBIM IPU3HAKAM (YHCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalau3aTtopa H
JIPYTHE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUHM I Kilaccupukauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIOB
Ileppnognueckorn  cucremsl  J[.MI.  MenneneeBa,  HCHOJB3ys  INOHATHUSA
«IHEPTeTUYCCKHE YPOBHW», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE MU BO30YXIEHHOE JIHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYEK;



cOPMHPOBAHHOCTh, YMEHHH: XapakTEepH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJY HEOPTaHUYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUN
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe T'UIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIMu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHIMIBI XWMHYECKUX MPOU3BOJACTB; I€JIECO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SBJICHUN, HMMEIONMX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOMW KU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLECHTPALUs»;
MaccChl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
win 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro »ddexra
peaKIMu; 3HAYECHUS] BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA MUIM JAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUI
rasos;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMHYECKUH  JKCIEepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO HMHAWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3nMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (OpMyIUpOBaTh LEdb MCCICAOBAaHUSA, NPEICTaBIATh B
pas3nu4HOil (opMe pe3ysbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCT;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocysol u  j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XMMUYECKYI0 MH(pOpMalUIO, NepepadaTbiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBo 4yacoB DJIeKTPOHHbIE
(undposBbie)
Nenm/m  HamMeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Beero KOHT%O.HLHBIe HpaKTﬁuquKne 06pa3zoBaTEIbHbIE
padoTsI padoTsI pecypcb
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IT i .T
11 crpocsm opranmiccianx coemmmerti A. M 5 0 0 uGnorera LIOK
' p p a T https://m.edsoo.ru/7f41837c
byrneposa
Hmoeo no pasoeny 8
Pa3znea 2. YriieBoaopoabl
21 [IpenenbHBIE YIIEBOJOPOIBI — aTKAHBI, 5 0 0 bubmmoreka [JOK
' LUKJIOAJIKAHBI https://m.edsoo.ru/7f41837c
99 HenpenenpHbie yTriieBOIOPOIBI: aATKEHBI, 14 0 1 bubnnorexa [JOK
' aITKaJIMeHBI, AIKUHBI https://m.edsoo.ru/7f41837c
bubnmorexa LIOK
2.3 ApoMaTudecKue yriieBoA0POIbI (apeHBI) 8 0 0 https://m.edsoo.ru/7f41837¢
24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB U UX 4 0 0 bubmuoreka [IOK
' nepepaboTka https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.5 ["asoreHnpon3BOHBIE YTIIEBOI0POIOB 4 1 0 https://m.edso0o.ru/7f41837¢
Hmoeo no pazoeny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
but6mmorexa [IOK
31 Craprer. Qenon 11 0 1 https://m.edsoo.ru/7f41837c
KapOoHunbHbIE COETUHEHUS: alIbICTHIIBI U BuGmorexa LIOK
3.2 keToHbl. KapOoHOBbIE KUCIOTHI. CII0KHBIE 21 0 1 .
https://m.edso00.ru/7f41837c
s¢upsl. XKups
3.3 YraeBojib 9 1 0 bubmuorexa [{OK
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https://m.edsoo.ru/7f41837¢c

Hmoeo no pazoeny 41
Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 Amunbl. AMMHOKUCIIOTEL benku 12 ﬁg&?ﬁ;fg;ggﬁf 11837¢
Hmoeo no pazoeny 12
Pa3pnen S. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHUSA

51 BricokoMonekynsipHble COSTUHEHUS 6 EH6J_IHOTeKa LHOK

https://m.edso0.ru/7f41837c

Hmozo no pasoeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA3OBATEILHBIC
padoThI padoThI pecypcb
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aKoH u BuGmorexa LIOK
1.1 [Tepuonnueckas cucTeMa XMMHUYECKUX 9 0 0 i
https://m.edsoo.ru/7f41837c
anemenToB /I. 1. Menaeneera
19 Crpoenue BemiecTBa. MHOroo0Opasue 11 1 0 bubnnorexa [JOK
' BEILECTB https://m.edsoo.ru/7f41837c
bubmuoreka [{OK
13 KHMHYECKHE PeaKuu 19 1 3 https://m.edso0.ru/7f41837c
Hmoeo no pasoeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoteka IIOK
2.1 Hewmerab: 31 1 3 https://m.edso0.ru/7f41837c
bu6nmorexa LIOK
2.2 Meraet 23 1 2 https://m.edso0.ru/7f41837c
Hmoeo no pazoeny 54
Pa3znen 3. XuMus u :KM3Hb
31 MeToibl TO3HAHUS B XUMUU. XUMUS 1 9 0 0 bubmuoreka [{OK
' JKU3Hb https://m.edso0.ru/7f41837c
Umoeo no pazoeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
IMPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara uudposbie
/i Tema ypoka Beero Kognponbnble HpﬁaKaneCKne W3yMeHHS  00pa3OBATEJIbHbIC
padoThI padoThI pecypcb

Beoausiit UTh. [Ipeamer u 3HaueHue
OpraHMYECKON XUMUH, PEACTABICHUE 1 0 0 Bu6moteka [JOK
0 MHOT000Opa3uu OPraHUuYECKUX https://m.edso0.ru/7f41837c
COCIMHEHU I
DNEKTPOHHOE CTPOEHHUE aToMa
yriaeposaa (0OCHOBHOE U BO30YKIEHHOE 1 0 0 bubnuoreka [IOK
COCTOsIHMS ). BaJIeHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/7f41837c
aToMa yriepoja
XuMHyeckas CBSI3b B OpraHU4eCKHX
COCIMHEHUAX. MeXaHU3MBbl 1 0 0 bubnmnoreka HOK
00pa3oBaHMs KOBAJICHTHOU CBSI3H, https://m.edsoo.ru/7f41837c
crocoOBbl pa3phiBa CBsA3EH
Teopus cTpoeHUS OPraHUYECKUX 1 0 0 bubnmnoreka HOK
coenuaeHuit A. M. bytneposa https://m.edsoo.ru/7f41837c
Bunbl usomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE 1 0 0 bu6muoreka [JOK
3(PEeKTH B MOJIEKYJIaX OPTaHUIECKUX https://m.edsoo.ru/7f41837c
COCIMHEHUN
[IpencraBnenue o knaccuPpUKauu U

Pe (ucar bubmuoreka [{OK
cUCTeMaTHUYeCKasi HOMEHKIIaTypa 1 0 0 i

https://m.edsoo.ru/7f41837c

(IUPAC) opraHn4eckux BEIIECTB
Knaccudukanus peaxiuii B 1 0 0 bubmuorexa [IOK
OpraHUYEeCKON XUMUHU https://m.edsoo.ru/7f41837c
Cucremaru3zanus 1 0000IICHUE 1 0 0 bubnuorexa [JOK

3HAaHWUH 10 TEME

https://m.edsoo.ru/7f41837c
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AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyIa, HOMEHKIIATypa i H30MEepHs,

bu6nmoreka [IOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/7f41837c
CTPOCHUE MOJIEKYII
10 ®duU3NYeCcKue U XUMUYECKHUE CBOMCTBA bubmuorexa [IOK
aJIKaHOB https://m.edso0.ru/7f41837¢
HaxoxaeHne aakaHoB B IIPUPOJIE.
11 Cnocogbl IOJIy4YCHHUS U I I:/Il\/[pe}feHI/Ie Bubmiorexa LIOK
ya p https://m.edso0.ru/7f41837¢
aJIKaHOB
[{uknoankansl: o0mmas Gopmyna,
HOMCHKJIATypa U H30MEpHs,
12 0c06eHHOCTyIE CT OeHI/I}IpI/I XUMHYECKUX Bubmzorexa HOK
N p https://m.edso0.ru/7f41837c
CBOICTB, CIIOCOOBI IOJyYEHUS U
MIPUMEHEHHUE
Pemenune pacu€tHbIX 3a1a4 Ha
OIpEeIETICHUE MOJIEKYJIIPHON
OPMYJIbl OPTaHUYECKOI'0 BEIIECTBA
13 1('11)0 Pi\/IaZCOBLFM OJISIM aTOMOBIH Bubmiorexa LIOK
A https://m.edso0.ru/7f41837¢
3JIEMEHTOB, BXOJISIIIUX B €T0 COCTAaB.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME
AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
opMmyia, HOMEHKIaTypa,
14 ;bﬂel:;(TYOHHoe HII OCTYI;HCTBCHHOC Brbmrorexa [IOK
p poctp https://m.edso0.ru/7f41837¢c
cTpoeHne Mosekyn. CTpyKTypHas u
[IAC-TPAHC-U30MEPHSI ATKEHOB
15 du3nyeckre U XUMAYECKHE CBOMCTBA bubnunorexa LIOK
ankeHoB. [IpaBuno MapkoBHHKOBa https://m.edsoo.ru/7f41837c
16 CriocoObI MoTy4eHus U IpUMEHEHUE bubnuoteka [JOK
aJIKEHOB https://m.edso0.ru/7f41837¢c
IIpakTuyeckas padora Ne 1 mo TeMe
" b P but6mmoreka [IOK
17 [TonyueHue sTuIEHA U U3yYEHUE €TI0

ceoiictB". UTH

https://m.edsoo.ru/7f41837c
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Pemrenne paC‘léTHBIX 3aJa4 Ha

bubnunorexa LIOK

18 OUPCIICIICHHE MOJICKYIAPHOH https://m.eds00.ru/7f41837¢
(hOopMyJIBI OPraHMYECKOTO BEIIECTBA
A €HEI: é e
P » KyMyIHIp ) https://m.edsoo.ru/7f41837c
Oco0EHHOCTH AJIEKTPOHHOTO CTPOCHUS
20 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX bubmmoreka [JOK
JTUCHOB https://m.edsoo.ru/7f41837c
21 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnorexa [JOK
AJIKauEHOB https://m.edsoo.ru/7f41837c
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
§]
p | e e, B LOK
p pocIp https://m.edsoo.ru/7f41837c
CTPOCHHUE MOJICKYJ, PU3NICCKUE
CBOMCTBa
23 XHUMHYECKHE CBOMCTBA AJIKHHOB bubmiorexa LJOK
https://m.edsoo0.ru/7f41837c
24 KauecTBeHHBIE peakliy Ha TPOMHYIO bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/7f41837c
o5 Cnoco0bl MoTy4eHUsT U TPUMEHEHUE bubnnorexa [JOK
AIIKUHOB https://m.edsoo.ru/7f41837c
26 Pemenue 3agau: pacu€rsl 1o bubmuorexa [IOK
YPaBHEHUIO XUMUYECKON pEAKIIUHI https://m.edso0.ru/7f41837c
97 CucreMmarusanus 1 00001eHne bubnunorexa LIOK
3HAHHUHU II0 TEME https://m.edsoo.ru/7f41837c
ApeHBI: TOMOJIOTHYECKUHN Psii, 001Iast
28 gJ(;EIIny Hoal-’HI:(?elzw ;I;KH(?JTYP aaI-.ICTBeHHOC bubmorexa LJOK
P pocTp https://m.edsoo.ru/7f41837c
CTPOCHHE MOJIEKYN O€H30J1a U
TOIIyOJIa, UX (U3NYECKUE CBONCTBA
29 XUMHYECKUE CBOICTBA apEHOB: bubmmoreka [JOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/7f41837¢c
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XUMHYECKUE CBOMCTBA apEHOB:

30 peaKuuy IPUCOSTUHEHUS, OKHCIICHUE buGnuorexa LIOK
’ https://m.edsoo.ru/7f41837c
TOMOJIOTOB OCH30I1a
31 Oco0EHHOCTH XUMHUYECKUX CBOWUCTB bubnnorexa [{OK
cTuposa https://m.edsoo.ru/7f41837c
P ,
p | e B 10K
peat YIAP https://m.edsoo.ru/7f41837¢
(hOpMYITBI OPraHUIECKOTO BEIIECTBA
33 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnorexa [JOK
apeHoB https://m.edso00.ru/7f41837c
r
| Comemmeancomn ey B LOK
p https://m.edsoo.ru/7f41837c
YIJIEBOJOPOIOB
Pacud
5 | Do e e B 10K
PEaKIUTH. THsal https://m.edsoo.ru/7f41837c
000011IeHrEe 3HAHUH 10 TEME
36 [Ipupoansiii ra3. [lonytHeie bubmuoreka [IOK
He(TsIHbIE ra3bl https://m.edso00.ru/7f41837c
37 KaMeHHBII yronb U NpOIyKTHI €70 bubmmnoreka HOK
nepepadboTKu https://m.edsoo.ru/7f41837c
H ObI €& 0 .
B Mpmencae nporykros nepepasor BuGmorexa LIOK
p POAYK pep https://m.edsoo.ru/7f41837c
HedTH
r
| pmmm e B orea 101
p https://m.edsoo.ru/7f41837c
YTJIEBOAOPOIOB
lanmorenonpon3BoAHBIE
40 YIJI€BOIOPOOB: ANEKTPOHHOE bubmuorexa [IOK
CTPOEHUE; pEaKUU 3aMEIEHNUS https://m.edso00.ru/7f41837c
rajioreHa
1 JleticTBre mieaoveH Ha bubnunoreka LIOK

TaJIOrCHIIPOU3BOAHBIC.

https://m.edsoo.ru/7f41837¢c
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BSaHMOHeﬁCTBHC JUIraJJOr¢cHaJIKaHOB C
Marsuc€m u IMHKOM

42 Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HAHUU 1O paznaeny "YTrieBoaopoab” https://m.edsoo.ru/7f41837c
43 KonTponbnas pabota nmo teme Ne 1 bubmmoreka [JOK
"VrineBonopoasr" https://m.edsoo.ru/7f41837c
[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUI psiji, oO1as
dbopMyIa, CTpPOCHHE MOJICKYIT, bubnnorexa [JOK
44 .
M30Mepusl, HOMEHKIIATypa, https://m.edso0.ru/7f41837¢
Kkinaccupukanus, pusnueckue
CBOMCTBA
45 XUMHUUYECKUE CBOMCTBA IPENEIbHBIX bubnnoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
46 CrniocoOblI Moy4eHus U NpUMEHEHNE bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
[Ipoctsrie 3 : HOMEHKJIaTypa
47 I/ILE)ME Bi/m %ggngiohsTE?H:ZEecinx bubmorexa LOK
Py, . https://m.edso00.ru/7f41837c
U XUMHYECKUX CBOWCTB
MHoroaro ec :
48 3TEHZHF§HI\I/<I(})IJII)L u ?JI;IETI: VH, UX bubmmorexa LIOK
LCpHH, HX https://m.edsoo.ru/7f41837c
bu3HYecKre U XUMHUYECKUE CBOMCTBA
49 CnocoOsI TOTy4YeHuUs ¥ TPUMEHEHNE bubnmnoreka [JOK
MHOTI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/7f41837c
DeHOII: CTPOEHUE MOJIEKYJIBI,
50 (1)I/ISI/I'~IGCKI/II)e CBOWCTBa T)(/)KCI/I‘—IHOCTI) bubmaorexa LIOK
' https://m.edso00.ru/7f41837c
denona
. but6mmoreka [IOK
51 Xumirdeckue cBoiicTsa (erorna https://m.edsoo.ru/7f41837c
50 CnocoObI TOTydeHUsT U TPUMEHEHNE bubnuoteka [JOK
denona https.//m.eds00.ru/7f41837¢c
53 [Tpaktuueckas padora Ne 2. Pemenne bubnuotexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"Cruptel u ¢penonst". UTh

Cucremarusanus U 00001eHue

https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK

o4 3HAHUM IT0 TEME https://m.edsoo.ru/7f41837¢c
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOCHHE KapOOHMIILHOU TPYIIIIHL; bubnmnoreka HOK
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://m.edsoo.ru/7f41837c
dbopMmyIa, H30MepHUs U HOMEHKIIATypa
AnbAeTUIB U KETOHBI: (PU3NYCCKUE bubnnorexa [JOK
56 . ;
CBOMCTBA; peaKkIMy MPUCOCTUHEHUS https://m.edsoo.ru/7f41837c
Peakiiuu oKHCIICHUS M KaUueCTBEHHBIC bu6nmorexa LIOK
57 i
pEAKUHH AJIbJAECTHIOB U KETOHOB https://m.edsoo.ru/7f41837c
58 Crioco0b! nostyueHus aabAeruioB U Bu6moteka [JOK
KETOHOB https://m.edsoo.ru/7f41837c
OaHOOCHOBHBIE MPEIEIILHBIE
59 I(E;H OOHOBEIE KI/ICJ'II:())TIL[»I 0COOEHHOCTH Bubmaorexa LIOK
p ’ https://m.edsoo.ru/7f41837c
CTPOCHHUSI KX MOJICKYJI
M3omepusa 1 HOMEHKIATypa
60 Ka 6OIfOBLIX KHUCJIOT ny(gmﬂqecxne bubmoreka LIOK
pv ’ https://m.edsoo.ru/7f41837c
CBOMCTBA
61 XUMHYECKUE CBONCTBA MPEACIbHBIX bubnnorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41837c
Oco00EHHOCTH CBOMCTB MyPaBbUHOMN
62 KUCJIOTBL. MHOT000 a3neyllza OOHOBBIX Bubmorexa LIOK
’ P p https://m.edsoo0.ru/7f41837c
KHCJIOT
Oco0eHHOCTH CBOMCTB: HETPeAETbHBIX
1 apOMaTUYECKUX KapOOHOBEIX,
63 I/Hl(Da OOHOBBIX, TH pOKCI/IKa OOHOBBIX bubmorexa LIOK
JiaKap » THAP P https://m.edsoo.ru/7f41837c
kucioT. [IpencraBurenu BICIIMX
KapOOHOBBIX KUCIIOT
64 [TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX bubmmoreka [JOK

KHCIIOT

https://m.edsoo.ru/7f41837¢c
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CrniocoOblI MoTy4eHus U IpUMeHEHUe

bubnunorexa LIOK

65 KapOOHOBBIX KUCIIOT https://m.edso00.ru/7f41837c
CnoxHbie 3)UPHI: TOMOJIOTHYECKUN
66 A o6maﬂ%o%Myﬂa HU30MepHs 1 buGnuorexa LIOK
’ ’ https://m.edsoo.ru/7f41837c
HOMEHKJIaTypa
67 ®duU3NYECKUe U XUMUYECKUE CBOMCTBA bubmuorexa [IOK
3¢upos https://m.edsoo.ru/7f41837c
Penrenune pacu€tHbIx 3aaa4: 1Mo
68 YPAaBHEHUIO XUMHUUYECKON PEAKLIUH, Ha bubnuorexa [IOK
ONpeIeTICHUE MOJIEKYJISIPHOI https://m.edsoo.ru/7f41837c
(OpMYJITBI OPraHUIECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3. Pemenue
69 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe bubnnoreka [JOK
"KapOoHoBbie KUCIOTHI. CIIOKHBIE https://m.edsoo.ru/7f41837c
a¢uper". UTh
70 Kupsl: ctpoenue, pusnueckue u bubmuoreka [IOK
XUMHYECKHE CBOICTBA (THAPOIU3) https://m.edsoo.ru/7f41837c
I conepannx ocrant nenperenss Bu6miorera LIOK
JIepKall pell https://m.edsoo.ru/7f41837c
YKUPHBIX KUCTOT. JXKupsl B mpupoje
MBpi1a Kak COJI BBICIIIUX KapOOHOBBIX
72 KUCJIOT, KX MOIOIIEee JECHCTBHE. bubnmorexa LIOK
IloHsiTHE O CHHTETUYECKUX MOIOIIHNX https://m.edsoo.ru/7f41837c
cpenctax (CMC)
r
n | e BuSores 10K
U p https://m.edsoo.ru/7f41837c
BEIIECTB
74 Pacuérel no ypaBHEHUSIM XUMHUYECKHUX bu6muoreka [JOK
peakuun https://m.edsoo.ru/7f41837c
75 Cucremarusanusa 1 00001eHne bubnunorexa LIOK
3HaHUU 110 TEME https://m.edso0.ru/7f41837c
76 OO01mast XapakTepuCcTHKa YTIEBOIOB U bubnmoreka [JOK
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KJaccuukanus yrieBoaoB (MOHO-,
JIA- ¥ TIOJIMCaXapH/ibl)

https://m.edsoo.ru/7f41837¢c

Monocaxapuabl: GU3NIECKUE bubnuoreka [JOK
77 . :
CBOICTBA M HAXOXJECHUE B IPUPOJIE https://m.edsoo.ru/7f41837c
78 [IpuMeHeHune II0KO3bl, €€ 3HaYCHUE B bubmmoreka [JOK
JKU3HEEATEIIbHOCTH OpraHu3Ma https://m.edso0.ru/7f41837c
rcaxapHibl: caxaposa, MajJbTo3a U
79 faKTOSap I?axo;x eII-:I/Ie B IIPUPOJIC U bubmorexa LIOK
' A PHpoOa https://m.edsoo.ru/7f41837c
MIPUMEHEHUE TUCaXapUJIOB
ITonmucaxapunbl: cTpoeHue
80 Mak OMOJII;KHJI (bITII;I/IHeCKI/Ie u bubmorexa LIOK
P YL https://m.edsoo.ru/7f41837c
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
81 [TonsiTHE 00 NCKYCCTBEHHBIX Bu6moteka [JOK
BOJIOKHAX https://m.edsoo.ru/7f41837c
Pemenue pacueTHbIx 3a/1a4 Ha
82 ONPEEIIEHUE JOJIM BbIX01a POAYKTa bubmuorexa [IOK
PEAKIHUH OT TEOPETUUECKHU https://m.edso0.ru/7f41837c
BO3MOKHOT'O
83 CucremaTu3anus u 0000IIeHNE bubnmoreka [JOK
3HAaHUI MO pa3feny https://m.edsoo.ru/7f41837c
KontponbHas padota Ne 2 o teme
84 "Kncﬁo 0J1CO I:e Kalue bubmorexa LOK
POACOACHKAIL " https://m.edsoo.ru/7f41837c
OpPTaHUYECKUE COCTMHEHUS
AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE
85 MoJIeKyJ1, oOmias hopmyna, u3omepus, bubmuorexa [IOK
HOMEHKJIaTypa U (pu3nueckue https://m.edso00.ru/7f41837c
CBOMCTBA
86 XuMudeckue CBONCTBA bubnunorexa LIOK
ann(aTHIEeCKUX aMUHOB https://m.edsoo.ru/7f41837c
AHUJIVH: CTPOCHUE aHUIINHA,
p N but6mmoreka [IOK
87 0COOCHHOCTH XUMHUYECKHX CBOMCTB

AHUJIWNHA

https://m.edsoo.ru/7f41837c
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CniocoOblI MoTy4eHus U IpUMEHEHUe

bubnunorexa LIOK

88 anmu(aTHIeCKUX aMHHOB https://m.edsoo.ru/7f41837c
AMMHOKHUCIOTBI: HOMEHKJIaTypa 1

89 nuzomepus, (pu3nuecKrue CBOMCTBa. bubmmoreka [JOK
OtnenbHbIC PEACTABUTEH 0L https://m.edso00.ru/7f41837c
AMUHOKHCIIOT
XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT,

90 UX OMOJIOTHYCCKOE 3HAYCHUE bubnuoreka [{OK
aMHUHOKHUCIIOT. CUHTE3 U TUIPOJIU3 https://m.edsoo.ru/7f41837c
MENITU]IOB

91 benky kak npUpOHBIE TTOJIMMEDHI; bubnnoreka [JOK
CTPYKTYpbI O€JIKOB https://m.edso0.ru/7f41837c

. bubnuoreka [{OK

92 XUMITIECKHE CBOHCTBA OCKOB https://m.edsoo.ru/7f41837c
A3oTcozepiKalie reTeporuKiInuecKue

93 coeuHeHus. HyKIIenHOBBIE KUCIIOTHI: bubmuoreka [IOK
COCTaB, CTPOEHHE U OMOJIOTUYECKast https://m.edsoo.ru/7f41837c
poib
[Tpaktuyeckas padora Ne 4. Pemenue

94 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuorexa [IOK
"A3oTcoaeprKalye OpraHu4ecKue https://m.edso00.ru/7f41837c
coeqnuenus”. UTh
[IpakTuueckas pabora Ne 5. Pemienue

95 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
"Pacnio3HaBaHUE OPraHUYECKUX https://m.edsoo.ru/7f41837c
coenunenunt”". UTh
KontpoarHas padora Ne 3 mo Teme

96 "A3011?coz[ep>1<apmﬂe OpraHU4EeCcKHe bubmorexa [JOK

" https://m.edsoo.ru/7f41837c
COEJIMHEHUS
OCHOBHBIE TIOHATHS XHMHH
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U bubnuorexa [IOK

MECTOJbI X CUHTE3a —IIOJIUMMCPU3alI A
" IMOJIMKOHACHCAI U

https://m.edsoo.ru/7f41837c
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98 [LmactMacchl. Y tunuzanus u 1 bubnunorexa LIOK
nepepadoTKa MIacTUKA https://m.edso0.ru/7f41837c
99 DacToMepbl: HaTypaJIbHBIN 1 bubnmnoreka HOK
CHHTETHYECKHE Kayuyku. Pe3nna https://m.edsoo.ru/7f41837c
B :
100 mexycornenmte, cmrermccie ) BuGmorerca LIOK
’ ’ https://m.edsoo.ru/7f41837c
[Tonmumepsl cieliManbHOTO Ha3HAUCHUS
[TpakTuueckast pabota Ne 6. Pemenue
101 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1 bubnuorexa [IOK
"Pacno3naBaHue miacTMace u https://m.edsoo.ru/7f41837c
BosiokoH". U'Th
06006
102 u3 . eIII{IIiEf(f hliaipécfdeaﬁfgza:eﬁe 1 buGnuorexa LIOK
" yi p " https://m.edso0.ru/7f41837c
BricokoMoieKyIsipHbIE COCTUHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne ara upposBbIe
/o Tema ypoka Beero Konrpoabnsie IIpakrnuyeckue 121[3yqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThbI padoThbI pecypebi
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 0 0 bubnmnoreka HOK
XuMu4yeckui siaeMeHT. M30Tonbl https://m.edso0.ru/7f41837c
5 CtpoeHue 311eKTPOHHBIX 000JI04eK 1 0 0 bubmmoreka [JOK
aTOMOB, KBaHTOBBIC UMCIIa https://m.edsoo0.ru/7f41837c
3 Krnaccudukanus XuMHIecKux 1 0 0 bu6nmoreka LIOK
9JIEMEHTOB (S-, p-, d-, f-a;meMenThI) https://m.edsoo.ru/7f41837c
4 Pacnipenenenue 35eKTpOHOB 110 1 0 0 bubmmoreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/7f41837c
DIIEKTPOHHBIE KOH(PUTYpaluy aTOMOB
5 3neMeII{)T0B B OCHO](}I)-ION}I’I:/I : o 1 0 0 bubmiorexa LJOK
i https://m.edso0.ru/7f41837c
BO30YXIEHHOM COCTOSTHUU
6 DJeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 0 0 bubmmnoreka HOK
DNEeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/7f41837c
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHUYECKUX
7 3nepMeHHTOB J1. 1. Menneneena, CBSI3b C 1 0 0 Bubmnorexa HOK
M M ’ https://m.edsoo.ru/7f41837c
COBPEMEHHOM TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH N3MEHEHUS CBOWCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 0 0 bubnuoteka [JOK
MMM TIPOCTBIX U CI0KHBIX BEIIECTB IO https://m.edso0.ru/7f41837c
rpynmnaM u nepruojam
9 Cucremaru3anus U 0000IICHUE 3HAHUH 1 0 0 but6mmoreka [IOK
110 TEME https://m.edso0.ru/7f41837c
10 Bunnr xumnueckou cBsa3u. MexaHu3MEl 1 0 0 but6mmoreka [IOK

0o0pa30BaHMs KOBAJICHTHOW CBSI3H.

https://m.edsoo.ru/7f41837c
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Bonoponnas cB3b.
MeKMOJIEKYIISIpHBIE B3AUMOAEHCTBUS

BasieHTHOCTD U BaJIEHTHBIE
BO3MOXHOCTH aTOMOB. CBf3b

bubnunoreka LIOK

1 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso00.ru/7f41837c
Tr€OMETPUUYECKUM CTPOCHUEM
[IpencraBieHUss 0 KOMIUIEKCHBIX bubnunorexa LIOK
12
COEAMHEHMSX: COCTAaB U HOMEHKJIATYpa https://m.edso0.ru/7f41837c
BemecTBa MoneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIbI bubmmoreka [JOK
13 . .
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/7f41837c
BEIIECTB
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
14 [Ipe CTaBJIéHHI/IG OpKOJIJIOI/I HBIX bubmnorexa [IOK
pell A https://m.edsoo.ru/7f41837c
pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHAaChI erHbIe I;.CTBO I/IMH;CTB bubmnorexa [JOK
= P p ) https://m.edsoo.ru/7f41837c
Kpucramnoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH bubnnoreka [JOK
pacTBOpOB https://m.edso00.ru/7f41837c
Pemrenue 3amau ¢ ucnosib30BaHUEM
MMOHSATHH ""MaccoBas HOJII bubnmorexa LIOK
17 3 nmn .
pacTBOPEHHOTO BelleCcTBA", "MOJIApHAas https://m.edso00.ru/7f41837c
KOHIEHTpauus"
18 Krnaccudukanus u HoMeHKIaTypa bubmuorexa [IOK
HEOPTraHUYECKUX BELIECTB https://m.edso0.ru/7f41837c
19 CucremaTu3aius 1 0000IIeHNe 3HAHUH bubnmnoreka [JOK
10 TEME https://m.edso0.ru/7f41837c
Konrtponsnas padora Ne 1 mo Temam
20 "Ctpoenue atoma. [leprogndeckuii bubnunorexa LIOK

3akoH u [lepuoanueckas cucrema
XUMHYECKUX djemMeHToB /I, U.

https://m.edsoo.ru/7f41837¢c
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Mengaeneena", "CTpoeHue BelIECTBA.
Mmuoroo6pasue BemiecTs"

Krnaccudukanus XuMHUECKUX peaKIui

B HEOPraHUYECKON U OPraHMYECKOU
XUMUU. 3aKOH COXPAHEHUSI MACChI

bu6nmoreka [IOK

21 BEIIIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/7f41837c
MIpEBPAIICHHS YHEPTUU TIPU
XUMHUYECKUX PeaKIHIX
T
| oo st e B LOK
peaKitit. 1ep https://m.edsoo.ru/7f41837c
ypaBHEHUs
B
o | Dormermmns o spmem B LOK
peaKl https://m.edsoo.ru/7f41837c
TEPMOXUMHUYECKUM YPaBHEHUSIM
C . ;
2 samncmocts ot pasmmx darropos Bu6miorera LIOK
p POB. https://m.edsoo.ru/7f41837c
Karanu3 u kaTanuzatopsl
25 ['oMOreHHbI€ U reTEepOreHHbIE PEaKIUU bubmmorexa LHOK
p peakt https://m.edsoo.ru/7f41837c
[Ipa eckas pabora Ne 1 o Teme
26 "é)J'III/I(;E;e Ka:ﬂﬁqmjx (paKTg oTB 1I\{/[a bubmorexa LOK
P o p " https://m.edsoo.ru/7f41837c
CKOpOCTh XxuMuueckon peakuun'. UTh
27 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnuoteka [JOK
XHWMHUYECKOE PAaBHOBECHE https://m.edsoo.ru/7f41837c
[IpakTuueckas pabora Ne 2 o Teme
28 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bu6muoreka [JOK
MOJI0)KEHNE XUMHYECKOTO PaBHOBECHUSA . https://m.edso0.ru/7f41837c
UTh
DNEKTPONUTHYECKAs JUCCOLIUALIMSL.
29 CI/IJ'IBHFI))IC U clia0bie 3JI1[eI<T (L)Im/lfm bubmnorexa [JOK
p ' https://m.edso00.ru/7f41837c
Crenens aucconyanuu
30 Nonnoe npoussenenue Boasl. Cpena bubnuorexa [IOK

BOJIHBIX PacTBOPOB. BogopoiHbIN

https://m.edsoo.ru/7f41837c
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nokazatenb (pH) pactBopa

I'maponus cosneit. Peakiuu,

bub6nmoreka [IOK

31 TIPOTCKAIOILIHE B pACTBOpax https://m.edsoo.ru/7f41837c
AJICKTPOJIUTOB
ITpakTrueckas padora Ne 3 o reme
32 ")]gI/IMI/I‘-IeCKI/Ie ;)ealcunn B pacTBOpax bubmorexa LIOK
" https://m.edsoo.ru/7f41837c
anektponautoB". UTh
OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE
33 peaknuu. BakHelme OKHCITUTENN U Bubmorexa LIOK
) https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIHN
34 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bubnnorexa [JOK
HMOHHOTO0) OanaHca https://m.edsoo.ru/7f41837c
35 DIEeKTpOJIN3 PACTBOPOB U PACILIABOB bubmmoreka [JOK
BEIIIESCTB https://m.edsoo0.ru/7f41837c
36 Pemrenue 3amau pa3nuyHbIX TUIIOB bubmoreika HOK
https://m.edsoo.ru/7f41837c
37 Pemenue 3amay pa3uvHBIX TUIIOB Bubmnorexa HOK
https://m.edsoo.ru/7f41837c
38 CucremaTu3aius U 0000IIeHHE 3HAHUN bubnmnorexa [JOK
1o TeMe "XUMHUYECKHEe peaKiuu" https://m.edsoo.ru/7f41837c
39 KonTponbnas padota Ne 2 o reme bubmmoteka IIOK
"Xumudeckue peaxiun" https://m.edsoo.ru/7f41837c
TlonoxeHue HeMeTaLIIOB B
Ilepuonuueckol cUCTEME XUMHUUECKHIX
40 3J'IepMeHHTOB JI. 1. Menneneena u bubmorexa LIOK
Co https://m.edsoo.ru/7f41837c
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBOMCTBAa HEMETAIIOB
A
q | Ao e s BuSores 10K
poaa, Cephl, p https://m.edsoo.ru/7f41837c
yTiIepo/ia)
42 Bogopona: nonyuenue, pusndeckue u bubmmoreka [JOK

XMMHYECKHE CBOMCTBA. ['uapubl

https://m.edsoo.ru/7f41837¢c
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I'amorensr: HaXOXICHUEC B IIPHUPOAC,

bubnunorexa LIOK

43 crioco0E! TOTYHCHHA, (pusuieckue n https://m.edso0.ru/7f41837c
XUMHUYECKHE CBOICTBA
T e .B elmue
14 xcroporconepane cocxmers BuGmorexa LIOK
POACOACPHAIIL A https://m.edsoo.ru/7f41837c
raJIOreHOB
JlaGopaTopHbI€ U IPOMBIIIICHHBIS
45 CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB. bubnnorexa [JOK
[IpumeHeHue rajJoreHoB U Uux https://m.edsoo.ru/7f41837c
COCTMHEHUN
IIpa eckas padbora Ne 4. Pemenue
46 3KI::HK6TI§IM611;T:HI;HLI)1; 3a/1ay 1o Ifelxlzl Bubmmorexa LIOK
" P " g https://m.edso0.ru/7f41837c
Tanorenst". UTh
Kucnopon: naboparopusie u
47 MIPOMBIIIIJIEHHBIE CLIOCOOBI MOTYYEeHHS, bu6nmorexa LIOK
(bu3MYecKre U XUMUYECKHE CBOMCTBRA. https://m.edsoo.ru/7f41837c
O3o0H. [IpumMeHeHHe KHCIOpOia U 030HA
bubmmoreka IIOK
48 OKCHAEL 1 1IepOKCH B https://m.edsoo.ru/7f41837c
49 Pemenue 3agau pa3nuyHbIX TUIIOB bubanorexa LIOK
https://m.edsoo.ru/7f41837c
Cepa: HaxOKIEHHUE B IIPUPOIE,
50 CH(I))CO6I>I nonﬂ CHUS (§H3I:/quécxne " bubmmorexa [JOK
ya . https://m.edsoo.ru/7f41837c
XUMHAYECKHE CBOICTBA
bubnunorexa LIOK
51 Ceposonopos, cytbhue! https://m.edsoo.ru/7f41837c
K
52 cepr. OcoBeroctn croliers ceproii BuGmorexa LIOK
PbL. p https://m.edsoo.ru/7f41837c
KHCJIIOTHBI
IIpa eckas padbora Ne 5. Pemenue
DaKTHHECKast pabot HHeHm but6mmoreka [IOK
53 OKCHEPUMEHTAILHBIX 3a/1a4 110 TEME

"Cepa u eé€ coequnenus". UTh

https://m.edsoo.ru/7f41837c
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A30T: HaXOX/ICHUE B IPUPOJIE,
CIOCOOBI OJTYYEHUs, PU3NIECKUE U

bu6nmoreka [IOK

>4 XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edso0.ru/7f41837¢
HUTPHU/IBI
Kucnoponcoaepxaiue coequse

55 a3I/(I)TJ; I)O(f([)6elI[-II-II)OCT]I-IIIIZBOI>'ICf];/I 23;{;11;10171 buGnuorexa LIOK

: https://m.edsoo.ru/7f41837c
KHUCJIOTBI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [IOK
A3oTHBIE yI10OpEeHUS https://m.edsoo.ru/7f41837c
dochop: HaXOXKICHHUE B IPUPOJIE,

57 CIIOCOOBI TIOy4YeHUS, PU3NICCKUE U bubnnoreka [JOK
XUMHUYEeCKue cBoricTBa. Dochuibl u https://m.edsoo.ru/7f41837c
bochun
Oxc ocdopa,

58 (bgcg)gglc(}))neg)msmﬂe kucioTel. Conu bubmiorexa LIOK

N ' https://m.edsoo.ru/7f41837c
(hochopHOIt KUCTOTHI

59 ITpumenenue pocdopa u ero bubmmnoreka HOK
coenunennii. Dochopusie ynoopeHus https://m.edso0.ru/7f41837c
[IpakTuueckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
"A30T 1 pochop u ux coenuHeHus". https://m.edso00.ru/7f41837c
UTh
VYrinepoa: HaxX0XAEHUE B IPUPOJE,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubmmoreka [JOK
(du3nUecKre U XUMHUYECKHE CBONCTBA, https://m.edso00.ru/7f41837c
MIPUMEHCHHE
O ]

62 I;(;Hf) Y;ﬁe\l;;)ﬂa(o;;g;: I;Icﬁcnom ueé bubmorexa [IOK
YIICpOa - YT https://m.edsoo.ru/7f41837c
coJn

63 Pemenue 3an1a4 pa3nuyHbIX TUIIOB bubmrorexa [IOK

lad p https://m.edsoo.ru/7f41837c
64 Kpemuuii: HaxoxaeHue B IpUpoe, bubmuoreka [IOK

CrocoObl MOydeHus, Pu3ndecKue u

https://m.edsoo.ru/7f41837c
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XHMHYECKHE CBOMCTBA

Oxkcua kpemuaus(1V), kpemanenas

bubnunoreka LIOK

65 KHCJI0Ta, CUIIUKATHI https://m.edsoo.ru/7f41837¢c
[Ipumenenue kpe €ro
66 COPGI’IILI\;HI;HI:II;I Cr;ell\:;: ﬂell/"lo ;onyquI/Ie Bubmorexa LOK
' ’ ’ https://m.edso00.ru/7f41837c
BH/JIBI CTEKJIA
67 Pemenwuie 3a1a4 pa3muIHBIX THIIOB buGnuorexa LIOK
https://m.edsoo.ru/7f41837c
68 CucremaTu3anus 1 0000IIeHNE 3HAHUN bubmmoreka [JOK
o Teme "Hemeramsr" https://m.edso0.ru/7f41837c
69 KonTponbnas padora Ne 3 o teme bubnuorexa [IOK
"Hemerainsr" https://m.edsoo.ru/7f41837c
70 AHanu3 pe3yiabTaToB KOHTPOJIbHOM bubnnorexa [JOK
paboThI, KOPPEKIHS OINOOK https://m.edsoo.ru/7f41837c
[Tono>xeHne METaNIOB B
n .
71 neweron. Ocobesmoct crpocis bu6miorera LIOK
) p https://m.edsoo.ru/7f41837c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O6mue dpuznyeckue cBOMCTBa
72 MelI“J;J'IJ'IOql; [IpumeHenune MeTanoB B bubmmorexa LIOK
' https://m.edsoo.ru/7f41837c
OBITY M TEXHUKE
73 CrmutaBsl MeTasuioB. Kopposust MmeTamion bubmnorexa [IOK
) https://m.edso00.ru/7f41837c
74 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubnmorexa LIOK
Aap https://m.edsoo.ru/7f41837c
76 werashon. Obue crocosus noryeess Bu6mnorera LLOK
- VoI ya https://m.edsoo.ru/7f41837c
METaJIJIOB
OOm1as xapakTepucTika MeTauioB |A-
N bubnuorexa [JOK
76 rpynisl [leproaudeckoit CUCTEMBI

XUMHUYECKUX IeMEeHTOB. Hatpuii u

https://m.edsoo.ru/7f41837c
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Kaluii: moiay4yeHue, pusudeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUN

O6mas xapakrepuctruka metayioB [A-
rpynusl Ileppoaudyeckoi cucTemsl
XUMHUYECKHUX 3JIEMEHTOB. Marnuii u

bubnunoreka LIOK

" KaJIbIMNA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7f41837c
XMMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAMHEHUN
78 JKEcTKOoCTh BOMIBI U CITOCOOBI €& bubnuoreka [{OK
YCTpaHEHHUS https://m.edso00.ru/7f41837c
AnoMHUHUI: onydeHue, Gpu3ndeckue u Bu6moteka [JOK
79 z
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/7f41837c
AmdoTepHbIe CBOWCTBA OKCHA U
80 TUAPOKCH/IA AJIFOMUHUS, bubnnoreka [JOK
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX https://m.edsoo.ru/7f41837c
MIPUMEHEHHE
81 Pemenue 3amay pa3sInyHBIX THIIOB bubmoreika HOK
p https://m.edsoo.ru/7f41837c
[Tpaktrueckas padota Ne 7. Pemenue
82 3I<pcne I/IMeHTaJ'II:;HLIX 3a/1a4 1o TeMe bubmmorexa LHOK
" p " https://m.edso0.ru/7f41837c
Mertasusl rnaBebIxX noarpynm’. UTh
OO1mas xapakTepucTUKa METalIOB
83 no6ouHbIX noarpynn (b-rpymm) bubmuorexa [IOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX https://m.edso00.ru/7f41837c
AJIEMEHTOB
OuU3NYECKNE U XMMUYECKUE CBOMCTBA
84 XpoMa U €ro COeIUHEHUN, UX bubmorexa LJOK
p ’ https://m.edsoo.ru/7f41837c
MIPUMEHEHHE
Baxnerime coeTMHEHNs Maprasiia.
85 [Tepmanranat Kaﬁnﬁ ero e bubmorexa IIOK
p . https://m.edsoo.ru/7f41837c
OKHUCJIUTEIbHBIE CBOWCTBA
86 du3nYeCKUe U XUMUYECKHE CBOMCTBA but6mmoreka [IOK
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kKemesa v ero coequueHui. [lonyuenue
Y IPUMEHEHHE CIIJIaBOB Kelie3a

duznueckre 1 XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK

87 MEJIH U €€ COeIMHEHUM, X TPUMEHEHUE https://m.edsoo.ru/7f41837c
du3nYecKre U XMMUYECKUE CBOMCTBA
88 IIMHKA W €r0 COCIMHECHUH, UX bubmuorexa [IOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/7f41837c
LIMHKA
[Ipa eckas pabora Ne 8. Pemenne
89 3KI::HK6TI§IM611;T:HI;HLI)1; 3a/1a4 10 Ifelxlzl buGnuorexa LIOK
" P . " https://m.edsoo.ru/7f41837c
Mertainsl nobounbix noarpynn". U'Th
90 Pemrenue 3a1a4 pa3InyHbIX THIIOB buGnuorexa LIOK
https://m.edsoo.ru/7f41837c
0606
01 myuennoro matepuana o Teve buGnorera LIOK
" yi " p https://m.edso0.ru/7f41837¢
Metanst
92 KontponbHas padora Ne 4 o Teme bubmuoreka [IOK
"Meramibt" https://m.edsoo.ru/7f41837c
93 AHanus pe3ynbTaToB KOHTPOJIBHON bubnmnoreka HOK
paboThI, KOPPEKITUS OMINOOK https://m.edsoo.ru/7f41837c
Ponws xumun B obecrieueHun
94 YCTOMYUBOIO Pa3BUTHUSA YEJIOBEYECTBA. bubnmnoreka HOK
[TonsiTHE 0 HAyYHBIX METOAAX https://m.edsoo.ru/7f41837c
HCCIIE0BAHUS BEUIECTB
Hayunsie npuHIHUITBEI OpraHU3aluu
95 XUMHUYECKOTO MTPOU3BO/ICTRA. bubnunorexa LIOK
[TpombIIIIEHHBIE CITOCOOBI MOTYUEHHS https://m.edsoo.ru/7f41837c
BaXXHEHIITNX BEIIECTB
X €CKOE€ 3arpsi3HEHUE
96 oxfI MI;IKZ.IOK e CFEXL?HHgIro bubmrorexa [IOK
Py HeH cped https://m.edsoo.ru/7f41837c
MTOCJICICTBHS
97 XUMHS ¥ 37J0POBbE YEIIOBEKA. but6mmoreka [IOK
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JlexapcTBEHHBIE CpE/ICTBA

https://m.edsoo.ru/7f41837¢c

98 Xwumusa aimy. Poias XxumMun B 1 bubnunoreka LIOK
obecIieueHny MUILEBOM 0€30IIaCHOCTH https://m.edso0.ru/7f41837c
99 KocMmernueckue u napdromepHbie 1 bubnmnoreka HOK
cpeacTBa. beiToBas xumMust https://m.edsoo.ru/7f41837c
100 | oxpommensoe n sosorpymommas | 1 BuGmitorexa LIOK
P pyKh https://m.edsoo.ru/7f41837c
MaTepHuabl
101 | Opramorsate n amopammae . BuGmiorexa LIOK
p p https://m.edsoo.ru/7f41837c
ynoopeHus
102 Cucremaru3anus 1 0000IICHUE 3HAHUH 1 bubmuoreka [{OK
10 TEME https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankor C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
JIéskun A.H., AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

*Xumus. 10-11 knaccel. YrinyOneHHbl ypoBeHb. MeToanueckue
pexkoMenanuu k yaueOnukam ["adpuensna O.C., Octpoymona WU.I'., CnankoBa
C.A. TI'abpuensu O.C. u 1p.,2023

* Xumus. 10 knacc. YrayOaeHHsbli ypoBeHb. [I[poBepoUHbIe 1 KOHTPOJIbHBIE
pabotsl ['abpuensn O. C., JIsicoa I'., 2023

Xumus. 11 knacc. YrinyOneHHslid ypoBeHb. [IpoBepoUHbIe U KOHTPOJIbHbBIE
pabotsl ['abpuensn O. C., JIsicoBa I'., 2023 1.

* Xumus. 10 knacc. YrnyOiaeHHbIN ypoBeHb. DNeKTpoHHas opma yueOHOro
nocobus ["adbpuensn O.C., ITonomapes C.1O., Octpoymos 1.I".,2022

* Xumus. 11 knace. YrinyOaeHHbIN ypoBeHb. DJIeKTpoHHAas (hopma yueOHOro
noco6ust ["abpuensn O.C., [lonomapes C.1O., Octpoymos WN.I".,2022

* Ypoxku xumuu B 10-11 knacce. Yrimy0OneHHbIN ypoBeHb. MeTondyeckoe
nocobue. ['abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.,2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

http://school-collection.edu.ru/catalog/rubr/? subject%5B0%5D=31
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