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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO oOpa3oBaTeabHOM IPOTrPaMMBbI CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanny, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTElbHbIE MIPOrPAMMBI, U
OCHOBHBIX ToNoXkeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTriyOJIEHHOTO HW3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuyenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecneunuTh 0011e00pa3oBaTEeIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO  JIJIst
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0y4YeHHUs] B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B mporpamMme Mo XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJIydaeT
NoApOOHYI0O  WHTEPIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE MPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTENIbHBIX JIOCTHKEHUN OOYJaroIIMXcs B
paMKax HWTOTOBOM arTecTtanii B (OpME E€IUHOI0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4yeHUsT 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 U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 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
cpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IPEeIMETA.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero 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 wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
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 y4eOHOTo 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 M CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTaBJISET COBOKYHNHOCTb IPEAMETHBIX 3HAHUU 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 ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
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
IEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEeT TO, 4YTO Ha COJEpkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis 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 (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro 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, HYKICHHOBBIC
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 mnumane ¢GopMHpoBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHHS, OCBOEHUS
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», «MaTtemaTuka 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), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPEACTABICHUWA: 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, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

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



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPAaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAy4YHBIX  METOJax  TO3HaHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBbI CpeIHEro oOmero oOpa3oBaHUsA NPHU W3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYCCKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nciIo 4acoB, MPETYCMOTPEHHBIX JIJISI U3YYCHHUS] XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, 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 aTroMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EH 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 COeAUMHEHUN. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kKi1accupUKAMK OpraHnyeckux BenlecTB. lloHaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpPTraHUYECKUX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTBITHl MO MPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOJyuyeHus: U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCAUHEHUWsS,  JUMEpHU3alUuud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEakUUH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoOsl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, MTUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPyNIy, IUAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpPMaHraHaTa KaJlhs, B3aWMMOJICWCTBUE allETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMHM  KHUCJIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHoda. TOKCHYHOCTH (heHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DuU3MUecKUEe CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepuUPHUKALUM, PEAKIUU C YYacTHEM YIJIEBOJAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, HU30MEpUs U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HAXOXIEHUE B mpupone. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIKe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3WUYECKHE CBOWCTBA KpaxMala M LEIUTIOJIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKIUU Ha albJeruipl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMaJia ¢ MOJIOM, PELICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKHUCIHOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHWCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMUHOKHUCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKH, peHIeHHe JKCIEPUMEHTAIBHBIX 3ajad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEAHSIS MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMATUIICHTEpePTaar). Y THiIM3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IPEBpaAILCHUIM:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUsS, CKOPOCTb, IHEPTHI,
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 NCKOMAEMbIE, TOTUIUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIAYECKOr0 3aKOHA U [leproInuecKol CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XHMWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonsitue o nucnepcHbix cucremax. MictuHuble pactBopsl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIEeCTB. TpUBHALHBIE
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

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

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

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUsl. (DAaKTOpHI, BIUAIOLIIME HA TMOJOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIW. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUTMUECKUX PEHIETOK, IPOBEICHUE PeaKInii MOHHOTO 0OMEHa, OTpeiesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHUYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

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

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIITUICHHBIE CTIOCOOBI TTOTYYEHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI TOJNy4YeHHS, (UBHUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHOCOObI MOMy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

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

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MmonydeHus, GU3N4ecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allIUTHl OT
KOPPO3HH.

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

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



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

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

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

duznyeckrue M XUMHYECKHME CBOMCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

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

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

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

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUA M I[UHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA dyenoBedyecTBa. [loHsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbIlIIeHHbIE CTIOCOOBI MONTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMHUM B pa3BUTUN METUIIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

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

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl a1 21eKTpoHUKH. HaHOTeXHOIOT U,

Pacuérnrie 3ana4n.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyllecTBISETCS Yepe3 MCIOIb30BAaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buoorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, 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.

TexHoIorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUIYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTABISIONIIME: OCO3HAHHE
OOyYaIONIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBALIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(OpPMHPOBAHHOCTh OIBITA IIO3HABATEIBLHON M TMPAKTHYCCKOW EATCITHLHOCTH
oOyuJaroluxcs B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
oOyyJaromuxcsi B MpOIEcce pealn3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

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

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TMPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

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

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT



JUTNTENIHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCICIYIOLIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

cOOIO/IeHUs TpaBWi O€30MacHOro OOpalleHusi C BeIIeCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM JIeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HHU HA 3EMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOITHON U COLMAIBHOU CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHus BOIPOCOB PAllMOHAIBLHOTO IPUPO/I0TIOIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBlIeHus] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOJITHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, 00ECIIEUYEeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalii3a U OOBICHEHUS SIBJICHUIN OKPY’KAIOIIEro MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOyUaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTpasKarolIue
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHblid (DaKkT, IPUHIUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHeE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH M COITMATIbHOM KOMIETEHIIUU O0YyJarOIINXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

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

ONPENCINIATh LEIU JCITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapPaKTEPHBIE MPU3HAKKU TOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS JJISI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PAaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABICHHS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSATEIbHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJIsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS YYEOHBIX 3a1ay
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmanuu (cxemsbl, rpaduKy, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TIATHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIaTh C IPE3EHTAlMEll pe3ysIbTaTOB IO3HABATEIbHON JEATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM HPOBEAEHHBIX HCCIEAOBAHUN IMYTEM COTJIACOBAHUS MO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Leau M 3aJa4yd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHalIn3a H
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUsS» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme IO XHMHHM TNPEIMETHBIE PE3YJIbTAaThl IPEACTABIECHBI [0 ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O00ECIEUEeHWH yCTOWYHUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYypbl
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIA CKENET, (PyHKIIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKHUE COEAUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TpEBpalIEHUS BHEPrUM TMPU XUMUYECKHX pEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIi COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  IMOCPEICTBOM  COCTaBJIECHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHHUM: yCTAHABIMBATH MPUHAIJIC)KHOCTh M3yYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NaIbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MajabTo3a, (QpPyKTO3a, aHWIMH, JAUBHUHHI, H30TPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- M M-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPAaKTHYECKOEe MPUMEHEHUE MPOTYKTOB TepepadOTKy;

c(hOpPMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MPUMEHSTH OCHOBHBbIE ornepauuu
MBICTTUTEIBLHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALIMIO, BBISIBIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3€W — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEJICTABICHUAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJB30BaHUEM (DU3HUECKUX
BEIMYMH (Macca, O0BEM Tra30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIHUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUID XUMUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJCTBEHHONW JESITEIBHOCTH YEJOBEKAa, CBSI3aHHOW C IepepadoTKon
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TOJyyeHHEe M U3YyYE€HHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpalieHusi ¢ BeUIeCTBaMU M J1a0OpaTOpHBIM O00OpPYIOBAaHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0IaTh MPaBHJIa KOJOTMYECKH LIeIecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaroIEn
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPTraHHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszaresns [T1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass ¥ HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJIOTUYECKOW, DHEPreTHUYECKON W MUINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHH PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMUYECKHH JJIEMEHT, aToM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakius, pPacTBOpP, AJICKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU TUCCOLMAIUU, MEPUOANYCCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMSI, JIekKallie B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEACTaBICHUSI O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOAMHAMHMYCCKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX X
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCIIOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECCKOU
NEATeTbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U WX MPEBPAILECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M U THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DPEeKTy peakuuu, U3MEHEHHUIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /1.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOJIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX AJIIEMEHTOB U HX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEHIECTB  PA3IMYHBIX  KJIAacCOB,  IOATBEPXKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPTraHWYECKUMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPBIBATh CYUIHOCTb: OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTABIECHUS AJIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpunHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
INPUMEHEHUSI HEOPraHWYECKUX BELIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJIECHHBII ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSIMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUN «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISPHAST KOHLIEHTPALIHSD;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YC€HHUs BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTH YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (PAKTOPOB HA  CKOPOCTb XUMHYECKOHW  pEakluu, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJIoIeHHEeM MpaBMIl O€30MacHOro oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



pa3nu4HON (GopMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBHUHM C WHCTPYKIMSIMH TIO BBINOJHEHUIO JTA0OOPATOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA YKMUBBIE OPTaHU3MbI ONPEAECIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MHTepHeT U apyrue), KpUTUUECKH
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadbaTsiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 8 bubamorexa LOK
' P P 8 e https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 l"asioreHnpor3BOAHBIE YTIIEBOAOPOI0OB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
31 Criupret. denon 1 1 https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Hroro no pasneny 6
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuit 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabubie IIpakTnueckue

Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

IToBTOPHBINM HHCTPYKTAX 110 OXpaHE
Tpyaa. CrapToBasi ITMarHOCTHYECKAs
pabora. [Ipeamer u 3HaueHue 1 bubnuorexa [JOK
OPraHMYEeCKOW XUMHH, IPEACTaBICHUE O https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHUYECKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa yriiepojia
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS). 1 bubnuorexa [JOK
BasieHTHBIE BOBMOKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMHYeckas CBSI3b B OpraHU4YEeCKHX
coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS 1 bu6mmoreka [IOK
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBsA3EH
Teopust cTpoeHHsI OpraHU4ECKUX 1 bu6nuorexa [IOK
coenuaenuit A. M. byrnepoa https://m.eds00.ru/9e595ch8
Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE 1 bubmuorexa [IOK
3¢ (exTsl B MOJIEKyJIaX OPraHuYeCKUX https://m.edsoo.ru/b0e61661
COEeTMHEHNN
[IpencraBnenue o knaccupukanuu u 1 bubnuorexa [JOK

CUCTCMATUYCCKasA HOMCHKJIATYypa

https://m.edsoo.ru/c212dd21
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(IUPAC) opraHn4eckux BEIICCTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OPraHU4YEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
3 CucremaTtu3zanus U 00001IeHHE 3HAHUN bubnmoreka [JOK
110 TEMeE https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psif, 001Ias
9 dbopMyIa, HOMEHKIIATypa ¥ H30MepHs, bubnmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOEHHUE MOJIEKYTT
10 Ddu3nvecKue U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
aJIKaHOB https://m.eds00.ru/3137711c
Haxosxienue ajgkaHoB B PUPO/IC.
11 CnocoOBbl ITOIyYeHHS U IPUMECHEHUE bubmorera [JOK
v P https://m.edso0.ru/259b0a5h
aJIKaHOB
[Muknoankansl: obmmas Gopmyna,
HOMEHKJIaTypa U U30MEpHs,
12 OCO6GHHOC”1}“IIE CT OeHI/ISIpI/I XUMHUYECKUX bubmorexa HOK
. p https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
IPUMCHEHUE
Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNeHue MOJIEKYIIpHON (HOpPMYIIbI
13 OpPTaHUYECKOTO BEIIECTBA M0 MACCOBBIM bubmuorexa [JOK
JIOJISIM aTOMOB PJIEMEHTOB, BXOJISIINX B https://m.edsoo.ru/bf84d8eb
ero coctas. CucrtemMaTn3anus 1
000011IeHrEe 3HAHU I10 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
bu6nmoreka [JOK
14 dbopmyna, HOMEHKIATypa, JEKTPOHHOE

U MPOCTPAHCTBCHHOC CTPOCHUC

https://m.edsoo.ru/273b0ale
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MoJieKkynl. CTpyKTypHasi M IMC-TpaHC-
M30MepUsl AJIKCHOB

15 ®du3NYecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
ankeHoB. [IpaBuno MapkoBHMKOBa https://m.edso0.ru/21069ccd
16 CrniocoOblI MosTy4eHus U IpUMEHEHUe bubnmoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o reme
17 "[lonyuyeHue sTUIEHA U U3yYEHUE €TI0 bubnmoreka [JOK
cBoMcTB". IHCTpyKTaX 10 oXpaHe https://m.edso0.ru/0941eed8
Tpyna.
Pemenne pac4€THbIX 3314 HA
18 orpeiesieHue MOJICKYIIIPHOU (HOPMYITBI Bubmorexa LIOK
p Yip pMY https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIeCTBA
ATKaIueHBI: COMPSIKEHHBIEL,
19 W30JIMPOBAHHBIC, KyMYJIHPOBAaHHBIC bubmorexa LIOK
P » KyMYTHp ' https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS
20 XHUMHYECKUE CBOMCTBA COMPSKEHHBIX bubnmnoreka [JOK
JUEHOB https://m.edsoo.ru/e561253d
21 CrocoObI MoTy4YeHus: U TPUMEHEHNE bubnuotexa [JOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHH PsijI, 001as
99 ¢dbopMyiia, HOMEHKJIATypa, 3JEKTPOHHOE bubnnorexa [JOK
Y IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/68b6cc4c
MOJIeKYI, (hU3MUecKre CBONCTBA
23 XUMHYECKHE CBONCTBA aJTKMHOB bubmmorexa [OK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIC peakiiny Ha TPOMHYIO bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/7blc48da
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25 CriocoObI MOTydeHUs U IPUMEHEHUE bubnmoreka [JOK
aJIKKHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacuy€Thl 0 ypaBHEHUIO bubnnoreka [JOK
XUMHYECKOU peaKkuu https://m.edsoo.ru/5db8e526
97 Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME
ApeHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
opMyJia, HOMEHKIaTypa. DJIEKTPOHHOE
28 I(/ll) np OZT AHCTBEHHOE Zf OEHUE leoneK 11 bubmorexa HOK
pocip p y https://m.edsoo.ru/a92a7094
OeH3o11a ¥ TOTyoJa, uX (pu3nYecKue
CBOMCTBaA
29 XUMHYECKUE CBOMCTBA apEHOB: PEAKIUU bubnmoreka [JOK
3aMeEICHUA https://m.edsoo.ru/a44alae4
XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MIPUCOEIUHEHNSI, OKACIIEHNE TOMOJIOTOB bubmorexa LIOK
p ’ https://m.edsoo.ru/a44alae4
Oenzona
31 OCcoO0CHHOCTH XUMHYECKHX CBOWCTB bubmuoreka [JOK
CTUpONIA https://m.edso00.ru/d5018a54
Pemenne pacu€THbIX 3a/1a4 HA
32 ompezeNieHue MOJIEKYIIpHON (HOPMYIIbI bubmmorexa [TOK
p yp PMY. https://m.edsoo.ru/53461a2c
OpPTaHHYECKOTO BEIIeCTBA
33 CrocoObI MoTy4YeHus: U TPUMEHEHNE bubnuotexa [JOK
apeHoB https://m.edso00.ru/6f717d09
34 I'eneTnueckas CBSA3b MEKIY
Pa3TUYHBIMH KJIaCCaMH yTIIEBOJIOPOJIOB
Pacu€tpl o ypaBHEHUSIM XUMHUECKUX
35 peakuuii. CuctemaTuzanus u

000011IeHrE 3HAHU T10 TEME
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[Ipupoaustii ra3. IlonytHsie HEDTAHBIC

36
rassl

37 KamMenHsIi1 yroyibs 1 IpoayKThl €10 bubnnoreka [JOK
nepepadboTKu https://m.eds00.ru/69b3398b
Hedtb 1 criocoOs! e€ nmepepaboTKHy.

38 [IpumMeHeHue MpoIyKTOB MepepadboTKH bubmorexa HOK

https://m.edsoo.ru/21f9de78
HeTH

39 ['eneTnyeckas CBSI3b MEXKIY
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
["anoreHonpon3BOIHBIE YTICBOOPOIOB:

40 3JI€KTp0HH(I))e CTpOGHI/Ie;}I])TeaKIII/II/I ’ bubmmorexa [JOK

https://m.eds00.ru/82b4d759
3aMeIICHUs TaIoreHa
JleWicTBue mIeIoueh Ha

41 raJoreHIpou3BoAHbIe. Bzaumoneicreue
JUTAIOT€HAIKAHOB C MAaTrHUEM M IUHKOM

42 Cucremaru3zanus 1 000011eHne 3HAaHUN bubnuorexa [JOK
no paszzaeny "YrneBoaopoas!" https://m.edso00.ru/20e89f22

43 KonTtpoabHnas padora Ne 1 o teme bubnuorexa [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
AHanIn3 KOHTPOJIbHOM paboThI.

[IpenenbHbIe OTHOATOMHBIEC CITUPTHI:

44 TOMOJIOTUYECKHH psJl, oOmias hopmyra, bubnuotexa [JOK
CTPOEHHE MOJIEKYJI, NU30MEPH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukaus,
¢du3nueckre CBOUCTBA

45 XHUMHUYECKHE CBOMCTBA MPEACIbHBIX bubnmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe

46 CriocoObI nostyueHus 1 IpUMEHEHNE bubnuorexa [IOK
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OIHOATOMHBIX CIIMPTOB

https://m.eds00.ru/484100000000000

[IpocTsie a3¢upbl: HOMEHKIATypa U

47 U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U Bubmmorexa LIOK
pHd, . https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOWMCTB
MHoroaromMHbie COUPTHI:
48 STUJICHIJIUKOJIb U TIIULEPHH, UX bubmmorexa [TOK
HEPHH, . https://m.edsoo.ru/ee4d84aa
buznyeckue 1 XuMUYECKHe CBONCTBA
CrniocoOblI MoTy4eHus U IpUMEHEHUe bubnmoreka [JOK
49
MHOT'0OaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOCHHUE MOJICKYIIBL,
50 (I)I/I3I/I‘IGCI:I/1;)G CBOWCTBa T}(’)KCI/ILIHOCTI) Bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
denomna
bubmuoreka [JOK
o1 X €CKHE CBOWCTBA (peHoia
HMITCCKIC CBOCTBA (eron https://m.eds00.ru/037ca5f9
59 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnunoreka [JOK
(denona https://m.edsoo.ru/c77ddf4c
[Tpaktuyeckas padora Ne 2. Pemenue
53 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnunoreka [JOK
"Cruptel 1 ¢peHonbl". MHCTpyKTax 1o https://m.edsoo.ru/fd0ced09
OXpaHe TpyJa.
54 Cucremaru3zanus 1 000011IeHe 3HAaHUN bubnnorexa [JOK
10 TEME https://m.edso00.ru/1810ch9b
ATNBAETHB U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; bubnuorexa [JOK
TOMOJIOTHUECKHUE PSAbI, 0011ast https://m.edsoo.ru/b139beaa
dbopMmyna, n3oMepusi U HOMEHKIIATypa
56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE bu6nmoreka [JOK

CBOﬁCTBa; pC€aKkuuu NpuCOCANHCHUS

https://m.edso00.ru/c887425c
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57 Peakuuy oKHUCIEHUS U KaUeCTBEHHEBIE bubmuoreka [JOK
pEaKIMU alibJIETU]IOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI MOTy9eHUS aTbJICTHIOB U bubnuoreka [JOK
KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHBIE TIPEICITLHBIE
59 KapOOHOBBIC KMCIIOThI, 0COOCHHOCTH bubmorexa HOK
P ’ https://m.edsoo.ru/fec0b113
CTPOCHHUSI KX MOJICKYJI
W3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubmmoreka [JOK
60 .
KHCJIOT, MX (DU3UYECKHUE CBOMCTBA https://m.edso00.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEACIbHBIX bubnuoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBONCTB MypaBbUHON
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa [TOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
OCc0o0CHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmorexa [TOK
JuKap > THIP P https://m.eds00.ru/83a08773
kucnot. [IpencraBuTtenu BICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O MTPOU3BOAHBIX KAPOOHOBBIX bubnuorexa [JOK
KHUCJIOT https://m.eds00.ru/0d162d9d
65 CrocoObI MoTy4YeHus: U TPUMEHEHNE bubnuoteka [JOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/7c065c9d
CrnosxxHble 3(hUPBI: TOMOJOTHUYECKUHN PSIJI,
66 obmast go S[) Jfa HU30MEpHsI U ’ bubmmorexa [JOK
. pMy’Ia, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK

3pHpoB

https://m.edsoo.ru/ad6b94b2
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Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKON PEaKINK, Ha

68
OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI
OpPraHUYECKOT0 BEIeCTBa
[IpakTuueckas padora Ne 3. Permenue

69 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
"Kap6oHoBsie kucinoThl. CI0KHbBIE https://m.eds00.ru/486671fb
a¢duper". MHCTpYKTaX MO OXpaHe TPy/a.

70 XKupsr: crpoenne, punUecKue u bubnuoreka [IOK
XUMHUYECKHE CBOICTBA (TUAPOIIU3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH HEMPEASTbHBIX bubmorexa HOK

Aepam Dol https://m.edso00.ru/b0331922
YKUPHBIX KHCIOT. JKuphI B mpupoje
MpL1a Kak COJTM BBICIIUX KapOOHOBBIX

7 KHUCIIOT, UX Motomee AciicTBue. [lonsaTue bubmuoreka [JOK
0 CUHTETHYECKUX MOIOIINX CPEJICTBAX https://m.edsoo.ru/3c566565
(CMCO)

['eHeTnyeckas CBSI3b YIIEBOJOPOAOB U
73 KHUCJIOPOACOIE mamliz 0 FaHI/Il:‘){eCKI/IX bubmmorexa [TOK
p p p https://m.eds00.ru/56790c96
BEIIIECTB

72 Pacu€tel Mo ypaBHEHUSIM XUMHUECKUX
peaKkuuit
CuctemaTu3zanusi 1 0000IICHUE 3HAHUIA bubmuoreka [JOK

75
0 TeEME https://m.edsoo.ru/f8eaf2eb
OO011as XxapaKTepHUCTHKA YIJICBOJIOB U

76 KnaccmbHII:auHﬂp JICBOI[?]; (MoOHO-, TH- bubmmorexa [TOK

yr ’ https://m.eds00.ru/7a9693al
Y TIOJTCaXapy/ibl)
77 Momnocaxapusl: pu3nuecKrue cBoiicTBa bubnuorexa [JOK
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Y HaXOXJEHUE B IPUPOJIE

https://m.edsoo.ru/b4bdda2d

HpI/IMeHeHI/IC TJIFOKO3hI, e€ 3HaUYCHUE B

bu6mmoreka [JOK

78
JKU3HEACITEIBHOCTH OpraHu3ma https://m.edso0.ru/5e61122d
HncaxapHipl: caxaposa, MajJbTo3a U
79 fammap Haxox CII-:I/IG B IIPUpPOJIC U bubmmorexa [JOK
’ A PHPOA https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapHJIOB
[Tonmucaxapunbl: ctpoeHue
80 Mak OMOJ'II;K il q)nznquKHe u bubmmorexa [JOK
p Y v https://m.eds00.ru/72a04508
XUMHUYECKHE CBOWCTBA, IPUMCHCHHE
bubmuoreka [JOK
81 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX
Y https://m.eds00.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 Ha
82 oTpesieNICHUE JIOJIM BBIXO/A MPOTyKTa bubmmorexa [IOK
P PORYEK https://m.edsoo.ru/7fde4 7ef
PEaKIMK OT TEOPETUYECKHU BO3MOKHOTO
CucrtemaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuorexa [JOK
83
o pazzeny https://m.edso00.ru/08d4364c
Konrtponsnas padora Ne2 o teme
84 "Kucnopoacomep:xamiyue opraHunuecKme bubmorexa [IOK
P " P P https://m.eds00.ru/42c6678e
COETMHEHUS
AHanu3 KOHTPOJILHOM pabOThl. AMUHBI:
85 KJaccu(uKanus, CTpOeHUE MOJIEKYJI, bubnnorexa [JOK
oOmras popmyna, u3oMmepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
86 XUMHUYECKUEe CBOMCTBA amr(aTUIECKUX bubnuorexa [JOK
aMHUHOB https://m.edso00.ru/1bc5cf80
AHUWJINH: CTPOCHUE aHUIINHA,
. bubmuoreka [JOK
87 0COOEHHOCTH XMMHYECKUX CBOMCTB

aHWJINHAa

https://m.edsoo.ru/39cd21f1
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CriocoObI nostyueHus 1 IPUMEHEHNE

bubmuoreka [JOK

88
anpaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 u30MepHsi, (PU3NYecKre CBOMCTRA. bubnuoreka [IOK
OtnenbHbIC MPEACTAaBUTEIH 0L https://m.edsoo.ru/d1773e80
AMUHOKUCIIOT
XuMHyecKre CBOMCTBA aMUHOKHCIIOT, UX
90 OHMOJIOTHYECKOE 3HAYEHNE AMUHOKUCIIOT bubmmorexa [IOK
) https://m.edso0o.ru/77df705a
CuHTe3 ¥ THIPOIU3 TIENTH]IOB
01 benku kak mpupoHbIE TIOJUMEPHI; bubmuoreka [JOK
CTPYKTYpHI O€JIKOB https://m.edso00.ru/429e9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTrconepxalyue reTepOoLnuKINIECKUE
93 coe I/IHGHE}I H J'ICI/IH(I;)BLIC KUCJIOTHI: buGnnorexa [IOK
a YK ’ https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHE U OMOJIOTHYECKas pOJib
[IpakTuueckas pabora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
94 "AzoTconmepiKaliue opraHnuecKue bubmmorexa [TOK
AeP \ e op https://m.edso00.ru/8e3c02d1
coenuHeHus". MHCTpyKTax 1Mo oxpaHe
Tpyna.
[IpakTuueckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
95 "Pacrio3zHaBaHie OPraHUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/bde3fdf6
coenuHeHni". MTHCTpyKTaX Mo oXpaHe
Tpyna.
KonTponbnas padota Ne 3 o reme
" bubnuorexa [JOK
96 A3oTcoeprKaniiue opraHndecKue

coenuueHus"

https://m.edsoo.ru/ce561bc?
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AHaim3 KOHTPOJIBLHON paboTHI.
OCHOBHbIC TOHSTHUS XUMHH

97 BBICOKOMOJIEKYIISIPDHBIX COEIUHEHUN U 1 bubnnorexa [IOK
yAp A https://m.edsoo.ru/7aa63ebd
METO/Ibl UX CHHTE3a —II0JIUMEPHU3ALINS U
[MOJIMKOH IEHCALTIS
08 [Inactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f
DacToMepbl: HaTypaJIbHBIN bubnnoreka [JOK
99 1
CUHTETHYECKHE KaydyKu. Pe3una https://m.edso00.ru/246103ec
Bonokna: HatypanbHble,
100 UCKYCCTBEHHBIE, CHHTETUYECKUE 1 Eubmiorexa OK
Y ’ ’ https://m.eds00.ru/5963a601
[Tonmumeprl cienuaibHOTO Ha3HAYCHUS
[TpakTuueckast pabota Ne 6. Pemenue
101 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 bubmuoreka [JOK
"Pacmio3HaBaHue IjIacTMacc U BOJIOKOH". https://m.edsoo.ru/3aebd77a
HHCTpyKTaX 10 OXpaHe Tpyaa.
O000111eHNEe U CUCTEMATU3 AL
102 W3yYEHHOI'0 MaTepuala 1o TeMe 1 bubmmorexa [TOK
| i P " https://m.edso0.ru/6a22ble8
BricOKOMONEKYSIPHBIE COSAMHEHMUSI
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
IToBTOpHBIN HHCTPYKTAX IO OXpPaHE TpyAa.
1 ATtom pCOCTaB aT(I))l\?[,IIr(IBIX e )I()I/IMHI{EZKHI?I 1 bubmorexa LOK
' HEp- https://m.edsoo.ru/59c112ee
aneMeHT. M30Tonbl
5 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1 bubnnorexa [JOK
KBAaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukamnmss XaMHUUECKHX 3JIEMEHTOB (S-, 1 bubnnorexa [JOK
p-, d-, f-amemenTHI) https://m.edso00.ru/61294af9
4 Pacrnipenenenuie 31eKTpOHOB 110 aTOMHBIM 1 bubnuoreka [IOK
opOuTansim https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 BHGMCII-:I)TOB B OCHOEI){OI\?IIII)/I BO30YXIEHHOM 1 bubmmorexa [JOK
YA https://m.edsoo.ru/8149e846
COCTOSIHUH
6 OeKTpOHHbIE KOH(PHUTypallii HOHOB. 1 bubmmoreka HOK
DIIEKTPOOTPULIATETLHOCTh https://m.edso0.ru/a0764b24
ITepuonnuecknii 3akoH u [lepnoanueckas
7 CUCTEMa XUMMHYECKuX aiaeMeHToB JI. W. 1 bubmmoteka IIOK
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEN https://m.eds00.ru/16957c01
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMUYECKHUX IJIEMEHTOB M 00pa3yeMbIX UMHU 1 bubnuotexa [JOK
MIPOCTHIX M CJIOKHBIX BELIECTB IO TPYIIIAM H https://m.edso00.ru/f8468927
nepuoiam
9 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1 bubmmoreka [IOK
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TEMEC

https://m.edsoo.ru/8fad2942

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

bu6nmoreka [IOK

10
Bonoponnas cBsa3b. MexMOJIEKYIIIpHbIE https://m.edsoo.ru/5a8072af
B3aWMO/ICVCTBHUS
BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPbI bubmorexa LOK
) P PyKIP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBieHus 0 KOMILIEKCHBIX bubmmorexa [JOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
BemecTBa MOJIEKYIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl Bbu6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIICCTB
14 ITonsiTHE O AUCIIEPCHBIX CUCTEMAX. bubnnorexa [JOK
IIpencraBienue 0 KOTIOUAHBIX PACTBOpPAx https://m.edsoo.ru/da2c70e4
VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
15 HEHACBIIIEHHbIE, PACTBOPUMOCTD bubmorexa HOK
Y p : https://m.edsoo.ru/e9ccdd8d
Kpucramnornaparst
16 CniocoObI BeIpayKeHUS! KOHIICHTPAIIUT bubmuorexka [IOK
pPacTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3a1au ¢ uCnosib30BaHUEM TTOHSATUI
17 ""MaccoBast J10Ji1 pacCTBOPEHHOIO BelecTBa" bubmorexa LOK
| P P | ’ https://m.edso0.ru/785e0ab4
MOJISIpHAsi KOHIICHTPAIUs
18 Knaccudukanus u HoMeHKIaTypa bubmuorexa [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO bubnuotexa [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KontponsHas padora Nel mo remam
"Ctpoenue aroma. [lepuonnueckuii 3aKOH 1

bubnunorexa LIOK

20 [Tepuonnueckas cucTeMa XMMHUYECKUX https://m.edsoo.ru/70a60aa4
snemeHnToB JI. 1. Menpneneena", "Crpoenue
BemecTBa. MHOroo6pasue BemniecTn"

AHaim3 KOHTPOJIBHON paboTHI.
Knaccudukanmst XaMUIeCcKuX peakiuii B

21 HEOPraHWYECKOM U OPraHU4eCKO XUMHH. bubmmoreka [JOK
3aKOH COXpaHEHMs MaCChl BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHX PEaKIUIX

99 TemnoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUH. bubmmoreka [JOK
TepmoxuMuueckne ypaBHEHHUs https://m.edsoo.ru/d1db86da

93 Boruncnenus no ypaBHEHUSM XUMHYECKUX bubnuoreka [IOK
peaKkui U TEPMOXUMUYECKUM YPABHEHUSM https://m.edso00.ru/87b13954
CKOpOCTh XMMUYECKOH peakiuu, eé

24 3aBHCUMOCTB OT Pa3INYHBIX (PAKTOPOB.

Karanmu3 u xaranusartopsl

25 ['oMOreHHBIE U TETEPOreHHBIE PEAKIINU
[IpakTuueckas pabora Ne 1 o teme

26 "BriusiHue pa3nuuHbIX PaKTOpoOB Ha CKOPOCTh bubmuorexka [IOK
XUMHUECKOoN peakiuu". IHCTpyKTax 1o https://m.edsoo.ru/1facaldl
OXpaHe Tpyza.

97 OGpatumbie 1 HEOOpATUMBIE PEAKITHH. bubnmoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme

28 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubmmorexa LIOK

MOJIOKCHUEC XUMHUYCCKOI'0 paBHOB ecus".

https://m.edsoo.ru/3bf34el17
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HucTpykTax mo oxpase tpyza.

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CuipHBIC

29 U ci1a0ble 351eKTponThl. CTEEHD bubmmorexa [IOK
p ’ https://m.edso00.ru/5f766bdf
IHACCOIHAIAN
Honnoe npousBenenne Boapl. Cpena BOIHBIX
30 acTBO OBI») Bo oﬂo HBII IfOKa?;:TSHB ( II[{) bubamorexa LIOK
p POB. BOAOPOa p https://m.edso0.ru/3966ca89
pacTBopa
I'upponus coneit. Peakium, npoTtekaromnye B bubmmoreka [JOK
31
pacTBOpax 3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[IpakTrueckas padora Ne 3 o reme
39 "XUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
AMEeKTPOoSUTOB". IHCTPYKTaX MO OXpaHe https://m.edsoo.ru/2e3daeb0
Tpyna.
OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eakuy. Baxxaenme okucaInTeIu u bubmorexa [JOK
peaiiuu. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHN
34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuoreka [{OK
OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuorexka [IOK
BEIIICCTB https://m.edso0.ru/93fb97d2
36 Pemenne 3amay pa3InyHbIX TUIIOB bubnmorera [IOK
Aatp https://m.edso0.ru/5a859d16
37 Pemenue 3amay pa3nuUHBIX THIIOB bubmorexa HOK
s p https://m.edsoo.ru/5afa265d
38 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 but6mmorexa [IOK
TeMe "XuMuueckue peakiuu' https://m.edsoo.ru/c161eb85
39 KonTponbnas padora Ne 2 o reme bubmuoteka [IOK

"Xumudeckue peakiuu'

https://m.edso0.ru/a8a0a930



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

AHanm3 KOHTPOJIbHOM paboTsl. [Tonoxenue
HeMmeTauioB B [lepuoauueckoil cucreme

bubnunorexa LIOK

40 xuMuueckux dneMenToB J1. 1. Menpeneesa u
A A https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
dusznueckue cBOMCTBa HEMETAILIOB
41 AnoTponusi HeMETauIoB (Ha IpUMeEpe bubmmoreka [JOK
KHCJIOPO/JIa, cepbl, hocdopa u yrieposa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nomyuenue, pusndeckue u bubnmnoreka HOK
XAMHYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
["aytoreHsl: HaX0XKJICHUE B MPUPOJIC, CITOCOOBI
43 MOTydeHUs1, GU3UIECKHUE U XUMHUYECCKUE bubnnorexa [JOK
zlq ’ https://m.edso0.ru/4e223795
CBOMCTBaA
I"anorenoBoniopoabl. Baxknerue
44 KUCJIIOPOACOAEpKAINE COETUHEHUS bubmorexa HIOK
P P https://m.edsoo.ru/6b3255e6
raJoreHoB
JlaGopaTopHbIe U TPOMBITINIEHHBIE CITOCOOBI
45 MOJIy4YeHHUsI rajioreHoB. IlpuMenenue bubnmorexa IOK
v P . https://m.eds00.ru/6971aca4
rajJoreHoB U UX COeIUHEHHH
[IpakTuueckas padbora Ne 4. Pemenue
bu6nmorexa LIOK
46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://m.edsoo.ru/8b26fecd
l'anorenst". MHCTpyKTaX MO OXpaHe TPyAa.
Kucnopon: nabopaTtopHble ¥ TPOMBIIIICHHBIE
47 CIocoObI OMy4YeHUs!, PUINIECKUE U bubnnorexa [JOK
xuMuueckue cporictea. O30H. [Ipumenenune https://m.edsoo.ru/c8abc36a
KHCJIOpPOJIa ¥ 030Ha
bubnunorexa LIOK
48 OKcHIBI ¥ TIEPOKCHUIBI
A p g https://m.edso0.ru/5¢8816a0
49 Pemienue 3a1au pa3auyHbIX TUIOB bu6nunoreka LIOK
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Cepa: HaxX0X/JCHUE B IPUPOJIE, CIOCOOBI

https://m.edsoo.ru/2b6d8b4b

bubnunoreka LIOK

50
nonzfqumI, buznueckrue 1 XuMUYeCKue https://m.edsoo.ru/46afac16
CBOIiCTBa
bubnunorexa LIOK
51 C
CPOBOJIOPOLL, Cyb AL https://m.eds00.ru/7c875999
Kucnoponacoaepkaiue coeIMHEHHS CEPBI. bubmmoreka [JOK
52 . .
Oco06eHHOCTH CBOMCTB CEPHOM KUCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckast padora Ne 5. Pemenue
53 AKCIIEPUMEHTANIbHBIX 3a1a4 110 Teme "Cepa u bubnnorexa [JOK
e€ coenunenus". MHCTpyKTax 1o oxpaHe https://m.edsoo.ru/Oafb05e4
Tpyaa.
A3OT: HaXO0Xk/JIeHHE B IPUPO/IE, CTIOCOOBI
o4 NOJTy4YeHUsI, PU3NIECKHE U XUMUYECKHE bubmmorexa LIOK
Yq ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHU/IbI
55 Kucnoponconep:xaime coeqMHEHNs a30Ta. bubmmoreka HOK
Oco0eHHOCTH CBOWCTB a30THON KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IprMeHeHue a30Ta U €ro COEUHEHNN. bubmmoreka HOK
A30THBIE y10OpeHus https://m.eds00.ru/129f5059
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI
dop 8 PHPOA bubmuorexa [{OK
57 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE
M https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochunbl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxarine bubnmnorexa [JOK
kucinoTsl. Conu hochopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue docdopa 1 €ero coeTMHEHUH. bu6muoreka [JOK
®dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
60 [TpakTuueckast padborta Ne 6. Pemenue bubmuoteka [IOK

AKCTIEPUMEHTAIIBHBIX 33724 10 TeMe "A30T U

https://m.edsoo0.ru/8175ac3f



https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f

dochop u ux coenunenus”. MHCTpyKTax 1mo
OXpaHe Tpyja.

Yraepoa: HaX0XKJICHHUE B IIPUPOJIE,

61 QJIOTPONHBIE MOAU(DUKALIUY; PU3HUECKUE U bubamorexa LIOK
p f[ T https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBONCTBA, IPUMCHCHHE
62 Oxcupn yriepoaa(ll), oxcun yrinepona(1V), bubmuorexa [IOK
yroJibHasi KUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa [IOK
A&t P https://m.eds00.ru/6029b609
KpeMHuii: HaX0XACHUE B IPUPOJIE, CITOCOOBI
64 H(I;)J'I EHUS q)nsniecm/le u zniuieCKHe bubmmorexa [IOK
zlq ’ https://m.edso0.ru/143558ab
CBOMCTBa
65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA, bubmmorexa [JOK
CHIIMKAThI https://m.edso0.ru/3170e7bl
. bubnunoreka LIOK
[IpumMeHeHne KpeMHHS U €r0 COCTMHCHHA.
66 C https://m.edso0o.ru/393cdac0
TEIIIO, €O HOMYACHHC, BB CTelIa https://m.edsoo.ru/5823cefb
67 Pemrenne 3a1a4u pa3andyHBIX THIIOB bubmorexa HOK
Aatp https://m.edso0.ru/b624f801
68 CuctemaTtuzanus ¥ 0000IeHUEe 3HAHUH 110 bubnuoreka [{OK
teme "Hemeramibr" https://m.edso0.ru/6e864db5
69 Konrtponbnas pabora Ne 3 o Teme bubmmnoreka HOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, bu6muoreka [JOK
KOPPEKIIHS OIMO0K https://m.edsoo.ru/2b7e9510
[Tonmoxenune metamios B [lepuoauueckoit
bu6nunorexa LIOK
71 CUCTEME XMMHYECKUX DJIEMECHTOB.

Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX

https://m.eds00.ru/9839c16¢
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000JI04EK aTOMOB METAJLIIOB

79 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB. bubnmnoreka HOK
[IpumeHeHre METauIoB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bu6nmorexa [IOK
73 CrmutaBel MeTasuioB. Koppo3us MeTamios https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3inuuHbIX TUIIOB bubnnorexa LHOK
https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH PsiJ HAIPSKEHUI
75 MeTauioB. O0IIHe CrocoObl MOTYYEHUS bubmmorexa [JOK
https://m.edsoo.ru/94eb377a
METaJIIOB
O6mas xapaktepucTuka metamioB |A-
rpynnsl [lepuoanueckoit cucteMbl
76 XUMHYECKUX dJIeMEeHTOB. HaTpuii u kanuid: bubnnorexa [JOK
noJrydeHue, PU3nIecKue U XUMHUICCKHE https://m.edsoo.ru/e12c26b3
CBOICTBa, MPUMECHEHHE MTPOCTHIX BEIIECTB U
HUX COeOUHEHUN
O6mas xapakrepuctika MetayioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl
77 XAMHYECKHUX JIEMEHTOB. Maruuii U KajbIIUi: bubmuorexa [{OK
noJtydeHue, PU3NIecKue 1 XUMUIECKHE https://m.edsoo.ru/7c3e49c0
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIMHEHUH
N N bubmuoreka [{OK
78 KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/c74bfae
79 AOMUHUN: TIOJTyYeHHE, PU3NUECKHE U bubnunorexa LIOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U
bu6nunorexa LIOK
80 TUAPOKCH/IA aTFOMUHMUS,

THUAPOKCOKOMIIJICKCHI AJIIOMUHHSA, UX

https://m.edsoo.ru/5d12d318
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IIPUMEHEHHUE

81 Pemenue 3a1ay pa3nM4HbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubmmoreka [JOK
82 n n
Mertamnel riaBHbIX noarpynn'. MHCTpyKTax https://m.edsoo.ru/27a4af43
[0 OXpaHe Tpy/a.
OO01mas XxapakTepruCTHKa METaNIOB TTOOOYHBIX
83 noarpym (b-rpymm) [lepuoanueckoit buGnuorexa [IOK
Py pyH P https://m.eds00.ru/610d7431
CUCTEMbI XUMHUYECKUX JIEMEHTOB
84 Du3nyecKue 1 XMMUUYECKHE CBOMCTBA XpoMa bubnnorexa [JOK
Y €ro COCIMHEHU, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
Baxkneiinre coeiuHeHns Maprasia.
85 [lepmaHraHat Kaius, €ro OKHUCIUTEIbHbBIE bubmmorexa [JOK
pv ’ https://m.eds00.ru/039d69c8
CBOICTBA
Ouznyeckue 1 XUMUUECKHE CBOMCTBA JKese3a
86 " ero coenuHenui. Ilomyuenne u bubmorexa HOK
' ya https://m.edsoo.ru/1b7f8741
MPUMEHEHHUE CIUIaBOB Kele3a
87 Ddu3znvecKkue U XMMUYECKUE CBOMCTBA MEIN U bubmmoteka IIOK
€€ COCIMHEHUH, UX MPUMEHECHHE https://m.edsoo.ru/2bc0f954
DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA
88 M €r0 COEeIUHEHNH, NX IPUMEHEHNE bubnmorexa [JOK
’ p ' https://m.edsoo.ru/b1f2beal
I IpOKCOKOMITIICKCHI ITUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
"MeTasisl TOOOUYHBIX OArpymn”. https://m.edsoo.ru/a6e352ea
NHcTpyKTax o oxpaHe Tpyaa.
bu6nunoreka LIOK
90 Pemenue 3a1a4 pa3nuyHBIX THIIOB

https://m.edsoo.ru/a8b83d83
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O0001IeHNEe U CHCTeMAaTU3alUs U3YIEHHOTO bubmmoreka [JOK
91
Marepuaiia rno reme "Metauib" https://m.edso0.ru/e91fe975
92 KonTtponbnas padora Ne 4 o teme bubmunoreka [JOK
"Metamis" https://m.edso0o.ru/83f63ea3
AHanu3 pe3yinbTaToB KOHTPOJIBHON paboThI, bubmmoreka [JOK
93
KOPPEKIIHS OIMOO0K https://m.edsoo.ru/9ebff2fd
Posib xuMuu B obecrieueHH yCTOMYUBOTO
94 a3BUTHS yesioBeuecTBa. [loHsATHE O HAYYHBIX bubmmorexa LIOK
P ' i https://m.edso0.ru/080fe1f0
METOJIaX UCCIEeI0OBAaHUS BEIIECTB
Hay4Hble IpUHITUIIBI OpraHU3aAIHH
95 XUMHUYECKOTO MMPOU3BO/ICTBA. bubmmorexa [JOK
[TpoMEbITIIeHHBIE CTIOCOOBI TIOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXHEHIIINX BEIIECTB
XUMHYECKOE 3arpsA3HEHNE OKPYIKaAIOIIEH bubnnoreka [JOK
96
CpEbl U €T0 MOCIEACTBHS https://m.edsoo.ru/9f11bf51
97 X¥MHA U 310POBbE YEIOBEKA. bubmmnorexka HOK
JlexapcTBeHHBIE CpENCTBA https://m.eds00.ru/a6552721
98 Xumus numy. Pons XumMun B o0ecrieueHun bubmmoteka IIOK
MMUIIEBOH 0€30I1acHOCTH https://m.edsoo.ru/1f7b5bd?2
99 KocMmernueckue u nap@romepHbie cpeacTBa. bubmuoreka [IOK
berToBas xumus https://m.edsoo.ru/da4d2d5a9
XuMHs B CTPOUTENLCTBE. BaxkHeline
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE brbmmorexa [TOK
P Pyt https://m.eds00.ru/61e69003
MaTepuabl
101 XUMHS B CETLCKOM XO3SMCTBE. but6mmorexa [IOK
OpraHuyeckre 1 MUHEpaJIbHbIE YA00pEHUS https://m.edsoo.ru/fd39587d
102 CucreMmaru3anus 1 0000IIeHE 3HAHUH 110 bubmuoreka [{OK

TEME

https://m.edsoo.ru/db979c70
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» Xumus; yrayonennoe ooyuenue, 10 kinace/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u
np.; mox penakmueii Jlyauna B.B. O01iecTBO ¢ orpaHMUEHHOM OTBETCTBEHHOCTHIO «[IPODAY;
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemenne»

* Xumus; yriayonenHoe ooydenue, 11 knace/ Epemun B.B., Ky3smenko H.E., /lpo3noB A.A., u
np.; moa penakiueit Jlyanna B.B. O0mecTBo ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxuunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOANUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust Metoauueckoe ocodue — 6a30Bblil ypoBEeHbY» - M.
Hpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01Ias XuMus B TeCTax, 3a/1a4ax, ynpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumust 11 kmacc: KonTposbHbIe U
poOBepOYHbIEC PadOTHI K yueOHHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHas kHura st
yuurensi». Yacts 1 — M.: Ipoda, 2019 rogx.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronpHast kHura st
yuurensi». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensH, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu 1o XUMUHU U CIIOCOOBI UX
pemeHus» - M.: «/Ipodan, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueOnuky O.C.I'abpuensina,
I'.I".JIeicoBoit» - Bosrorpaa» Yuurens 2018roz.

8. M.A.Psa6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kimacey, - M.: Dk3aMeH,
2019r.

9. O.C.I'abpuensn, U.I'.octpoymoB «XuMHUYECKUM dKCTIEpUMEHT B 1koJie 11 kimacey; - M.:
Hpoda. —2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru T"azera «Xumus» u caiit ast yuutenst «51 uay Ha ypoK XUMHM)
http://him.1september.ru Eaunast komiexuus [TOP: TIpeamerHast KoyuteKius « XuMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumus. Komnekius Poceuiickoro 061mieo0pa3zoBaTensHOro nmopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast ouMIinaa MKoJIbHAKOB M0 XUMHH
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: IEKTPOHHBINH YIeOHUK

http://www hemi.nsu.ru OTKpbIThIi KOJUTEIK: XUMHUS
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