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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUW Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeITHETrO o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM rocyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHUsS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uIbHOrO O0Oy4YeHUs, TPU3BAHO OOECHEUYUTh OO0IICOOPA30OBATENbHYIO U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COLMYME, a TaKXKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
HOJIpOOHYI0 ~ MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUU K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOIHSAEMbIE MPOrpaMMoOil 0
XUMUHU (QYHKIIMH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYCHUE TPEICTaBICHUS O IIENIAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJIEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0y4yarolmuxcs B
paMKax HWTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO U3YUSHUST XUMUH:



e YCTAaHaBIMBACT WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHuE, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeereHrue y4eOHOro BpPEeMEHH, PEKOMEH]IyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3ydeHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpamMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  OO0ydYarolerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpefejlaMyd YCTAaHOBJIEHHOMW mMporpaMMod MO XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUHM C HANPABIECHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUentyainbHbIMH mnosiokeHuasmMu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllMpeHue U  YIIIyOJieHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx mpodeccruonansHoro oopasoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll  00pa30BaTEBPHOM MPOTPaMMBI CpPEAHEro 0O0Iero oOpa30BaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (opMHUpOBaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTO TpyAa H
00OOMEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxon10B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allud COJAEp)KaHUA 3TUX KYypCOB B NpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEM U3yUueHUs MpeaMeTa.

OcHoBY cojepxkaHusi KypcoB «Opranudeckas xumus» u «OO0mas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. DTa cucTeMa
3HAHMM MOJYy4YaeT ONpeNeiI€HHOE TEOPETHYECKOE [OMNOJHEHUE, MO3BOJSIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3yYeHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB Oasupyercss  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  JomojiHAeTcs  (opMHUpOBaHMEM  MPEACTABJICHUN 00
IIEKTPOXUMHUYECKUX IPOLIECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BONPocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEeIEHHOTO Tpoduiis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU IMpeiIMeTa B JaHHOM Ccllyyae akLEeHT OyJeT ciaeinaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUM B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HKE), 3aKOHBI COXPaHEHUS



MAacCbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHHUH BEILIECTB U JIPYTOE.

B TO Xe BpeMs B cCoAEpkKaHUM TMpeamera Uil KIACCOB XHMHUKO-
Oounonornyeckoro npoduist OONbIIUNA yAEIbHBIA BeC OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it OoJiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3alvy  KJICTKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEpPY, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIOUABI, OCJIKH, YTIEBOAbI, HYKICHHOBBIC
KUCIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYIIHOCTH MPOIIECCOB POTOCUHTERA, IbIXaHUS, TUIIIEBAPCHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUN HM3y4eHHE NpeaMera «XHUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpPEAMETaMU, BXOSAIIMMH B COCTaB
npeaMeTHbiX obnacteld «EcTrecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun ydyeOHOro mnpeaMera «XuUMUsS» Ha YIIYyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro oOiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAyKM XUMHUHU Kak oOOJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESATEIPHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemenue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3YUYEHHUsS IMIpeAMeTa TMpeJroiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIMHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPOJIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poid B 0OecreueHUU
YCTOMYMBOTO  pPa3BUTHSA  YEJNOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW O0E€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaIOB, HOBbIX ICTOYHUKOB YHEPTUH, B
00eCTieYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUs W OOIIEH KyJIbTYphl YEIOBEKAa, a TAKXKE JKOJOTHUECKH
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Ccpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIONICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pPa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJSIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMax, 00 00mux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBanue y oOy4arommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penIeHus MpoOjeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M TMPOU3BOACTBEHHOMN JI€ATEILHOCTH YEJOBEKa, CBA3AHHOU C
XUMUYECKUM  MPOU3BOJACTBOM, HCIIOJIB30BAaHUEM U  MepepadOTKON
BEILECTB;

yrayOJeHue  TPEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHMS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOJE, B MPAKTUUYECKOUN IEATETbHOCTH U MIOBCETHEBHOW KU3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEJHEro oOuiero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYH — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe 1NN U 331a4H, KakK:

BOCIHUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTU SIBICHUM TMPUPOJIBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNM B XWMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHATBHON U O0IIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JIEITESIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUSI XUMHUH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiuser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHHM.

DNEKTPOHHOE CTPOEHHE aToma YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepojia. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JJOHOPHO-
aKLUENTOpHbINM). TUOBl NEpEeKpbIBAHUS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kKinaccupuKaMK OpraHuyeckux BeniecTB. lloHatne o
dbynkunonanasHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucremaruaeckas
HOMeHKNaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH W KjiaccuUKalMs OpraHudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MpEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYTJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJIEKYJ
OpTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHsi. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3alnsi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, HW30MEpHU3aALNH,
JErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosioruueckuil psii ajJkeHoB, oOmas (popmyiia, HOMEHKIATYpa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKeHOB, Sp -
ruOpUIM3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKIMU IMPUCOCIUHEHUS, 3aMEUICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepU3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrToCcOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij akuHOB, oO1as GopMmyia, HOMEHKIaTypa 1
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  peaKUUMU  MPUCOCAUHEHUs, JUMEpU3aAlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peak[uu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omomoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKkynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKale, PEakUUH NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OpPUEHTUPYIONIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB ctupoda. [lomumepusanus ctupona. CriocoObl OIydYeHHS U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#l yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILy, HUTPOTrpyNHny, UIUAHOTPYIIY,
aMmuHorpymnimy. JleiicTBue Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOT€HATIKAHOB C MAarHUEM M LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COETMHEHUSX. Hcnonb3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii YrJieBOJOPOJOB Pa3UYHBIX KJIAacCOB (OOecI[BeUYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aHMMOJICUCTBUE allETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, IOJY4YEHUE ITUICHA U
M3YYEHHUE €ro CBOMCTB, O3HAKOMJIeHHE C KoyueKiusiMu «HedTb» u «Yromby, ¢
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYNl (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormueckuit psia, oOmas dopmyrna, H30MeEpus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpONHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHWYEeCKUMH W  HEOPraHWYECKUMH  KHUCIIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMEMICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEIICHUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
OenzonbHOTO fAnpa. Pusnueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuun Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco6s!I osryueHust U mpuMeHeHue gpenomna. @enonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATTbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIO0B U
KETOHOB.  XMMHUYECKHME  CBOICTBA  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie CBSI3U MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuUKalMM, pEaKUUd C YYacTUEM YIJIEBOJOPOIAHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENECIbHBIX M APOMATHYECKUX KapOOHOBBIX KHCJIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBas, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH068as KUCIOThl. CrlocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢upbl. ['oMonorudeckuii psna, oOmas Gopmyna, U3oMepus U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeIeNIbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MpI1a KaK COTM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pu0o3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaxXOXAEHHE B mpupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. Jlucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapusioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNI03bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M UEJUTIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pEaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHHe 3PUpoB LeiUToa03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHSI BEIIECTB M HX MPEBPALICHUN:
PacTBOPUMOCTH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHMPTAa B aJbJIETHU]] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAaYeCTBEHHBIC PEAKIIMU Ha aibJAeTHjbl (C THIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneiicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7ad no TemMaM «ChupThl U
dbenomnbly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, II€pPBUYHBbIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEHKJIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUIMH — TMpEACTaBUTEIb aMHHOB apomaTudyeckoro psjaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmInHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHmwiInH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudarthuueckux amMuHOB. l[loilydenue aHwiIMHaA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble IPEACTaBUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKne CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAluN, OOpa3oBaHUE TENTUIHON CBSI3U.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
Kaue€CTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HUX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpraHUYECKUe COCJIMHCHHUS u «Pacmo3naBanmne
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIUS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, N30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEHUAIIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIIPOBOISIIIINE MOJMMEPHI, OOpasiaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3aiady 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEIUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPENECICHUE AOJIU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOI0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEPOTPO(PHBIA THUIl MUTAHUS, OpPOKEHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOrUs: TUIIEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMHUIecKiX 3JIEMEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DJIEKTPOHHBIE KOH(GUTYpPAIIUU aTOMOB 3JIEMEHTOB MIEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTb.

[Iepunonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA W lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynnaM ¢ TepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusi U IuHa CBs3U. 110 pHOCTD, HATIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJISAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. lIpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILIEHTpauus. HacelllieHHbIE U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
HAa3BaHU OTMEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH U OpPraHUYECKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peaKIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XumMudyeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHble UM clIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasbHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IMPEBpaAICHUIM:
pa3lioKEHHUE TMEPOKCUIAa BOJAOPOJAa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKONW pPEaKIUU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumusl.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOpOoAa, CEPhI,
dbocdopa u yriaepona).

Bonopon. Ilomydenue, gusnueckre W XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMd M HEMEeTaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, CIOCOObI MOJydeHUs, (GU3UYECKUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAopoabl. BaxHeuine KuCIOpoacoIepKaliue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckrue U XMMHUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOPOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOObI TMOJY4YCHHS, (PU3NUECKHE U
xummudeckue cBoicTBa. CepoBogopon, cyibpuasl. Oxcua cepwi(IV), okcun
ceppl(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOCHHOCTH CBOMCTB
cepHoU KucnoTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHMaK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4YeHUs, (PU3NUecKue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yaoOpeHus.

VYrinepon, HaxoxA€HUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOSydeHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[Ipumenenue kpeMHus 1 ero coeauHeHuil. CTEKI0, ero nojay4yeHue, BUAbl CTEKIIA.

[Tonoxenne MmetamioB B [leproandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpIus, MUPOMETAJLTYPIHs,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramuioB. CnocoObl 3allUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MmetamuioB [A-rpynmer [lepuonnueckoi cucTEMbI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTeMsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB U HX COEIWHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCHIAa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomathl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

Pu3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWCTBA JKeJIe3a U €ro coequHeHuii. OKCuapl,
ruapokcusl U conu xkeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xene3a
U €ro CILIaBOB.

Du3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEJU U €€ COCUHEHNM.

[Muuk: momydyeHue, (U3MUYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCUJA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB M HUX MPEBpAIICHUI:
M3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJIOPOJIa
YU KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THIIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl HOOOYHBIX HOATPYIID.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUs yeiaoBedecTBa. [lonsaTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUKIIBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CIOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro MOCIJIEICTBUS.
Pounb xumun B 0O6ecrieyeHuH SHEPreTHIecKoi 0€30MacHOCTH.

XuMHsi H 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XuMWs THAIIKA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHnH TUIIEBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKkre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 31eKTpoHUKH. HaHOTeXHOIOT M.

PacuérHble 3anaumn.

Pacuétel: Maccel BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKUnM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXOpeAMETHBIX  CBsA3€d TMpU  H3YyUYeHHM  oOIed u
HEOpraHn4eckor xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallU3, CUHTE3, Kjaccu(uKkalus, nepuogudHOCTh, HAOIIOICHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, O0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIMBO,
PECYPCHL.

TexHonorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUMCKON TPAKTAHCKOW HMICHTHUYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IETIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUSA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOU JEATEIHLHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPAkKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBXKEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IMYHBIX BUIOB YU€OHOU ACATEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WH(POpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOT0 TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) hpopmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI 1IEHHOCTEH 3/I0poBOro © Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOr0 OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIHCKON
NEeSATEeTbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO NMPOGEeCcCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUIYaJIbHON TPaCKTOPUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anid COOCTBEHHBIX KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEBI;



OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUsT BONPOCOB PAlHOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKaKOUIEH
NPUPOIAHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOW
MpaKTUKe, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NMOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpYXKAlollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTH W BAXKHOM POJM B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKH KOM(DOPTHOM KU3HHU KaXKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUs eiaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0  TOJYyYCHUS
JIOCTOBEPHBIX BBIBO/IOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpoecCHOHATBHON
NEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOydaIOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOLIEHAYYHbIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJO0B TIO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), 00ecIreynBaroIIne dbopmupoBaHue (YyHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommuxcs UCIIOJIb30BATh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvyeckKune JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeMu JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATECIILHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

HCIMOJIb30BaTh IMPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIsd KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHABJIMBAaTh TMPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmynia, ypaBHEHHE XUMHUYECKOU



peaKkuuu — MPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHUYECKHUX
pEeaKIHnii;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BAHNUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIAaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTHUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHGPoOpMalu (HAYy4YHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IWYHBIX BUAOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orbope wmHPOpPMAIIUH, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONb30BaTh HAy4yHBIA fA3BIK B KadecTBe CcpeAcTBa Mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:



3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AHaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C Mpe3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peajanu3alui yueOHOro NpoeKTa, U GopMyIUpOBATH BHIBOJIbI
M0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COIJIACOBAHUS MO3UIIMKA B
X0/1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIIBHOCTD, ONpeAeisas €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIICCTBJIATH CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE cCaMoOaHaW3a H
CaMOOIICHKH.

MHNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBI TI0 XUMUH Ha yriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTSl ya9eOHOTO mpeaMeTa « XUMUsD» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUJBI JECITCILHOCTH
M0 TOJYYEHHUIO HOBOT'O 3HAHHUS M IMPUMEHEHHWIO 3HAHWHK B Pa3IMYHBIX YICOHBIX
CUTYaIlMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUsIX, CBA3AHHBIX C XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIC PE3yJIbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHsI»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTETUUECKON U



MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUA HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B obOecIieueHNU paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYphI
YeJoBeKa, a TaKXe OKOJOTMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpeJIe;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TTOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHASL
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHHSI aToMa, THUOpUIu3aIus aTOMHBIX OpOuTaliel, HWOH, MOJeKYyJa,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCIEHHUS, XUMHUYECKasl CBSI3b,
MOJIb, MOJIIPHAST Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKENIET, QyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTrpuyeckas,
ONTHYECKas), H30MEpPbl, TOMOJIOTHYECKHH PsAJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TpEeBpallieHUs OHHEPrud TMPU XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIIUEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYCCKUX SIBICHHM; TPEICTABICHUS
O MEXaHM3MaX XHMHYECKHX pEaKIui, TEPMOJWHAMUYCCKMX M KHHETHYCCKUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUH aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTHYECKHE CBEACHHUS O CBOWCTBAX, COCTaBe, IMOJTYYCHUH W OE30MacHOM
WCITOJIb30BAaHUN BAKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  IPUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE POU3BOJICTBA METaHOJIA, ITepepabOTKU HETH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS TPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

chOpMHPOBAHHOCTh YMEHHUIA:

WCITOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIU U PACKPhIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMK  IMOCPEACTBOM  COCTaBJICHHS
AJIEKTPOHHOTO OajlaHca »dTUX peaKIiMii, peaknuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJI OPraHUYECKUX BELIECTB JJI WIUTOCTPALIUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTaHABIHMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcOoeAMHEHWH, JaBaTb WM Ha3BaHUA T1I0 CHUCTEMATUYECKOU
Homenknatype (IUPAC) u npuBoauUTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOMYOJ, TIULEPHUH,
ATWICHIJIMKONIb, (eHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIJIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKCHOB, aJIKaJIUCHOB,
JIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AQJbJACTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUIIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C UCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBA3M (G- U M-CBSI3M), B3AUMHOTO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEILHON JEeATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIECACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATh
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOoTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIE 3HAHUS JUISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3yYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O00OpPYAOBaHHUEM,
dbopMynupoBaTh 1€Jb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHUYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEMAX COXPAHECHUSI CBOETO 3J0pPOBbS, OKPYXKAIOLIEH
MIPUPOJTHOM CPEebl U JOCTUKEHUS €€ YCTOMUNBOTO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi cMbIC TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(]OpMaIuio, nepepadbarsiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECMEYEHUHU PAIMOHAIBHOTO MPHUPOIOIOIb30BaHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0pOBBIO M IPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIE IOHATHS — XUMHUYCCKUHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JTUCCOLMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIJIOBOH 3 dekT
XUMHUUYECKON peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBAa COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTaBJICHUS] O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJTYYCHUU U 0O€30MacHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TIOHITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHus: GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pEETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh  yYMEHMI:  KIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 110 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH )i Kiaccu(uKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa [l
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIIOB
[Tepuomnueckort  cucrembl .M.  MengeneeBa,  UCNOJB3Yys  TOHSTHS
(QHEPTeTHYECKUE YPOBHU», «IHEPTreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOECHUSA
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh ~YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BEUIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS HMX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  peaKkUMd  TUAPOJIN3a;  PEaKUuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIeKAIKE B OCHOBE MMPOMBIIIJICHHOTO MOJYYECHUS CEPHOW KHUCIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAYYHOIO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
i 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUJIE PacTBOpa C
onpeIeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEJACHHME  peakuuMid  HMOHHOrOo  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJWKATOPOB, W3YyUYCHUE BIUSHHUSI
pa3IUuHbIX  (PAKTOPOB HA  CKOPOCTb XMMHYECKOM  pEakiuu, pelieHue
OKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JTaOOPaATOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJCTABIATH B
pasnu4HON (GopMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpPMHPOBAHHOCTh YMEHUH: COOJIIOIaTh MPaBUJIa TIOJIH30BAHUS XUMUYECKOM
mocy/ol M j1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbS, OKPYXKAIOLIEH MPUPOIHOU
Cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [IJIK;

chOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIKIO, IepepadbaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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51 BBICOKOMOJIEKYIISPHBIE 6
’ COEIMHEHUS
Uroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KIIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmbl

KoanuecTBOo 4acoB

KonrTpoabubie IlpakTnueckue
Bcero
padoThI padoThI

Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM

Crtpoenue aToma.
ITepuoanueckuit
3aKOH U

1.1 [lepuoanueckas 9
CHCTEMa XUMUYECKUX
snemenTos /I. W.
Menpeneena

CrpoeHnue BenecTna.

1.2 Msuoroo0Opasue 11 1
BEIIIECTB
13 XHUMHYECKUE 19 |
peaknuu
Hroro no paszneny 39

Pazgen 2. Heopranuueckasi xumusi
2.1 Hewmeramiel 31 1
2.2  Merauisl 23 1

Hroro no paszneny 54

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl



Pa3zgen 3. XuMus M 'KU3HL

MGTO,Z[BI IIO3HAaHUA B

3.1 xumuu. Xumus u 9
KU3Hb
Uroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

Kontpoabubie IIpakTuueckue

Bcero
padoThI padoThI

[Ipeamer 1 3HaUCHHE OPraHUYECKOM
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUI

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoja
(ocHOBHOE U BO30YXKIEHHOE COCTOSHUSA).
BajieHTHBIE BO3MOXHOCTH aTOMa yTiiepoia

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHquCKHX
coenuHEeHUsIX. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOU CBSI3U, CIIOCOOBI pa3phiBa
CBsI3el

Teopust cTpoeHUsI OpraHUYECKUX
coennHeHnuit A. M. byrneposa

Bunbl nzoMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAA. DIEKTPOHHBIE

3¢ (exTs B MOJIEKYJIaX OPraHuYeCcKUX
COEeTUHEHNN

[IpencraBienue o kaaccuukanuu u
cucremaruyeckas HomeHnkiarypa (IUPAC)

KoauuecTBO 4acoB

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl



10

11

12

13

14

OpTraHU4YCCKUX BCIICCTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHA

Cucremaruzanusa 1 0000IIeHIE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa 1 U30Mepus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MOJIYy4YCHHA U IPUMCHCHUC
aJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHUS M1 XUMHUYECKHX CBOHUCTB, CIOCOOBI
NOJy4EeHHUsl U IPUMEHEHUE

Pemenne pacu€THbIX 3a/1a4 HA
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHUYeCKOro BEIECTBA I10 MACCOBBIM
JI0JIIM aTOMOB JJIEMEHTOB, BXOAIIUX B €70
coctaB. Cucremaruzanus 1 06001IeHIe
3HAHW 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHU psiJl, 001as
dopmya, HOMEHKIATypa, INEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEPUs



15

16

17

18

19

20

21

22

23
24

25

26

aJIKCHOB
duznyeckre U XUMHUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa
CrocoObI MoTy4YeHus: U IPUMEHEHNE
aJIKEHOB

[TpakTuyeckas padora Ne 1 mo Teme
"ITosrydyeHue 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIEIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOro BELIECTBA

AJKanueHsbl: CONpsHKEHHBIE,
U30JIUPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH ANIEKTPOHHOT'O CTPOEHUS

XUMHUYECKUE CBOWCTBA CONPSKEHHBIX
JHEHOB

CrniocoObl Mosy4eHus U IpUMeHEHue
aJIKaJueCHOB

AJKUHBI: TOMOJIOTHYECKH psijl, oOmas
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢duznyeckue cBoicTBa

XHUMHYECKHE CBOMCTBA aJIKWHOB
KauecTBeHHBIE peaklInM Ha TPOMHYIO CBSI3b
CriocoObI MoTy4eHus U IpUMEHEHUE
AIKUHOB

Pemenue 3agau: pacu€Tsl 0 ypaBHEHUIO
XAMHYECKON peaKkun



27

28

29

30

31

32

33

34

35

36

37

Cucremarusanys U 0000ILIEHUE 3HAHUN IO
TEME

ApeHBI: TOMOJIOTHYECKUH PsIJI, O0IIIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OCH30J1a ¥ TOTyoJIa, UX (PU3HUYECKUE
CBOMCTBa

XHUMHYECKUE CBOMCTBA APEHOB: PEAKLUU
3aMeICHUS

XHMMHYECKUE CBOMCTBA aPEHOB: PEAKI[UH
MPHCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

OCco00EHHOCTH XUMHYECKHUX CBOHCTB
CTHUpPOJIa

Pemenne pacu€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHWYECKOI0 BEIECTBA

CriocoObI nostyueHus 1 IpUMEHEHNe
apeHOB

['eHeTnyeckas CBSA3b MEXAY pPa3InUHbIMU
KJIaCCaMM YIJIEBOJOPOIOB

Pac4€rbl o ypaBHEHUSM XUMHUYECKUX
peaknmii. CuctemaTuzanus 1 00001IeHre
3HAHWI 110 TeEMe

[Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rasbl

KameHHbI# yrosib 1 IpOyKTHI €ro
nepepadoTKu



38

39

40

41

42

43

44

45

46

47

48

Hedtb 1 criocoOb! €€ mepepaboTKH.
[TpuMeHeHre IPOTYKTOB NIepepadoTKU
HeTH

['eHeTHUECKas CBSI3b MEX/1Y Pa3TMUHBIMU
KJIacCaMH YIJICBOIOPOJIOB

FaJ’IOFeHOHpOI/I?)BOI[HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCaAKIIUN
3aMCIICHU raJlor¢Ha

JleWicTBue mIemoue Ha
rajoreHnpou3BojiHbie. B3anmoaeiicTeue
JUTAIOreHAJIKaHOB C MAarHUEM U IIMHKOM

CucreMmaru3zanus 1 0000I1IeHe 3HAHUH 110
pazneny "Yriaesogopoas”
Kountpoinbnas pabora o teme
"YrneBonopoasr"

[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psia, oOmast popmya,
CTPOEHHE MOJIEKYJI, U30MEpUs,
HOMEHKJIaTypa, Kiaccudukanms,
¢duznueckue cBoiicTBa

XUMUYECKUE CBOWCTBA MPEETbHBIX
OJIHOATOMHBIX CIIUPTOB

CrniocoOblI Mosty4eHus U NpuMeHEeHue
OJTHOATOMHBIX CIIHPTOB

[IpocTteie adupsl: HOMEHKIATYpa U
U30MEpPHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaToMHEIe CIIUPTLIL: 3TUJICHTJIMKOJIb U



49

50

51

52

53

54

55

56

57

58

59

60

TIIALIEPUH, UX PU3UIECKIEC U XUMHUSCKUE
CBOMCTBA

CriocoObI nostyueHus 1 IPUMEHEHNE
MHOI'0aTOMHBIX CIIUPTOB

@DeHOJ: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE
cBoicTBa. TOKCHYHOCTH (heHOIIa

XuMu4eckue cBoiicTBa (heHoa

CrniocoOslI MoTy4eHus U IpUMeHEHUe
denona

[TpakTrueckas padora Ne 2. Pemienue
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeME
"CnupTthl U heHobI"

CucreMarusanys U 0000LIEHUE 3HAHUN 110
TEME

AJ'II)I[GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmMya,
HN30MCpHA U HOMCHKJIATypa

Anbaeruipl ¥ KETOHBI: GU3NYECKUE
CBOICTBA; peaKkIuy MPUCOCTUHCHUS
Peakunu okucieHus U Ka4eCTBEHHbBIE
PEaKIuu allbJIETHIOB U KETOHOB
Crioco0bI TOTy4YeHUST aTbACTUIOB U

KETOHOB

OaHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHUCITIOTHI, 0COOEHHOCTH CTPOCHHS HX
MOJIEKYII

N3omepHst 1 HOMEHKJIaTypa KapOOHOBBIX



61

62

63

64

65

66

67

68

69

70

KHCJIOT, UX (PU3NYECKHE CBOWCTBA

XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOMCTB MypPaBbHHOM
KHUCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

Oco0OeHHOCTH CBOMCTB: HETIPEAEIBHBIX U
apOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

[ToHsiTHE O MPOU3BOIHBIX KaPOOHOBBIX
KUCIIOT

CriocoObI osTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

CrnoxxHbIe 3(hUpPbI: TOMOJIOTHYECKHH P,
obmas Gopmyia, u3omMepus u
HOMEHKJIaTypa

duznueckre 1 XUMUYECKHE CBOMCTBA
3pupoB

Pemenue pacu€THbIx 3a/1a4: 10 YPaBHEHUIO

XAMHYECKOW PEaKIMy, Ha ONPE/ICTICHNE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEIIleCTBa

[TpakTuueckast padorta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a1a4 IO TEME

"Kap6onoBsie kuciaotbl. CioxHbIe dQUpbI"

XKupsr: crpoenue, puznveckue u



71

72

73

74

75

76

77

78

79

80

XUMUYECKHUE CBOUCTBA (TUAPOIU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETIPEACTbHBIX
JKUPHBIX KUCIOT. JKUpBI B IpUpOIe

MpbU1a KaK COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX Morollee AcicTue. [loHsaTue o
CHHTETUYECKHX MOIOIIUX CPEICTBAX
(CMO)

['eHeTnyeckas CBSI3b YIrI€BOIOPOAOB U
KHCJIOPOJICOICPKAIIMX OPraHUYECKUX
BEIIECTB

Pacu€rel 0 ypaBHEHUSM XUMHUYECKUX
peaxkun

Cucremaruzanus 1 0000IIeHNe 3HAHUHA 110
TeEMe

OO61mas xapakTepucTHKa YTIeBOI0B U
KJIacCU(UKaIUs yriIeBoJ0B (MOHO-, IU- U
MOJIMCaXapHUIbl)

Momnocaxapusl: GuU3MUECKUE CBOMCTBA U
HAaxXO0’KJIEHUE B MIPUPOJIE

[TpumeHeHue TI0KO03bl, €€ 3HaUeHuE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma

I[I/Icaxapm[m: caxapo3a, MaJibT03a "
nakTo3a. Haxoxaenue B npupoac u
MMPUMCHCHUEC AHUCaXaprua0oB
HOJII/IcaXapI/I,Z[BIZ CTPOCHUC MAKPOMOIJICKYII,

(I)I/IBI/ILICCKI/IC N XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC



81

82

83

84

85

86

87

88

89

90

91

92

[TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX

Pemrenne paCdY€THBIX 3aJa4 Ha
OMMpCACIICHUEC JOJIM BbIXOAA ITPOAYKTA
pCakiuu OT TCOPCTUYCCKHU BO3MOKHOI'O

CucremaTn3anus 1 00001IeHHE 3HAHUH 110
pazneny
Konrponbnas padora mo reme

"Kucnopoaconepxainiyue opraHui4ecKue
coenuueHus"

AMUHBL: KTacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, oOmiast hopmyia, u3omepus,
HOMEHKJIaTypa U (pU3NYECKUE CBONMCTBA
XuMHUECKue CBONCTBA anu(paTuIecKux
aMUHOB

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

CrniocoObl Mosy4eHus U IpUMeHEHue
annpaTUIECKUX aMUHOB

AMHHOKHCIIOTBI: HOMEHKJIATypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTI[GJ'II)HBIG MMpeaACTaBUTECIIN Q-
AMHUHOKUCIOT

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUIOB

Bbenku xak npupoaHbIe NOIUMEpPHI;
CTPYKTYpBI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB



93

94

95

96

97

98

99

100

101

A3OTCOI[ep)KaH.II/IC TCTCPOUUKIINICCKHUC
COCAMHCHUS. HYKJ'ICI/IHOBBIC KHCJIOTBI:
COCTaB, CTPOCHHUE U OuoJjoruyeckas poJib

[TpakTuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

[TpakTnueckast padborta Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHuin”

KonrponbHas pabora no reme
"A3oTcoaeprKaiie OpraHu4ecKue
coenuHeHus"

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€IMHEHUN U
METOJbI UX CUHTC3a —IIOJIMMCPU3alUd U
MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKHUE KaydyKH. Pesnna

BomokHna: HaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepI)I CIIeIuaJIbHOI'O
Ha3HAa4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue

AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"



O060011eHNEe U CUCTeMAaTH3aIHS
102 M3y4EHHOT0 MaTepualia 1no TemMe |
"BricOKOMOIEKYSApHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KIIACC

DJIeKTPOHHbIE
Ne undposbie
Tema ypoka bp
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIE
pecypchl
KonrTpoabubie IIpakTuueckue
Bcero

padoThI padoThI

Atom. CocTaB aTOMHBIX sJiep. XUMUYECCKUN
3JIEMEHT. M30TOIBI

CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YHUCIIA

Krnaccudukanus XaMHYECKHAX 3JIEMEHTOB (S-,
p-, d-, f-anemenTsI)

PacnipesiesieHue 31eKTPOHOB IO aTOMHBIM
opouTanIM

ONeKTPOHHbIE KOH(UTYpAIIK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSTHUU

DNEeKTPOHHbIE KOH(UTYpaIIH HOHOB.
DIIEKTPOOTPULIATETLHOCTh

Ilepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKHUX deMeHToB /I. H.
MenneneeBa, CBsI3b C COBPEMEHHON TEOPHUEN
CTPOEHUS aTOMOB

3aKOHOMCpHOCTI/I W3MEHEHHMS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U o6pa3yeMHx MU



10

11

12

13

14

15

16

17

18

HpOCTBIX " CJIOKHBIX BECIICCTB I10 rpyHHaM n
nepuoaaM

Cucremaruzamus 1 0000IIeHNe 3HAHUHA 110
TeMe

Buapl xumudeckoii cBsI3H. MexaHN3MBI
00pazoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONIeKyIsipHbIE
B3aNMMOJICHCTBHSA

BaneHTHOCTh 1 BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHUEM

[IpencraBieHuss 0 KOMILUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THrmbl
KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA
BEIIIECTB

[TonsiTHE O IUCIIEPCHBIX CUCTEMAX.
ITpencraBiaeHne 0 KOJIIOMAHBIX PACTBOpaxX

HcTuHHBIE PaCTBOPHI: HACHILICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

CrniocoObI BbIpayKeHUS! KOHIIEHTPALU
pacTBOpOB

Pemenue 3a1a4 ¢ uCnosib30BaHuEM MOHATUN
"MaccoBas J10J1s1 paCTBOPEHHOTO BemecTna',
"MoJIsIpHast KOHUEHTpaus'"

Knaccugukaius 1 HoMeHKIaTypa



19

20

21

22

23

24

25

26

27

28

HCOPTraHNYCCKUX BCIICCTB

Cucremaruzanus 1 0000IeHIE 3HAHUN 110
TEME

KoHnTtposnbhast pabora o temam "CtpoeHue
aroMa. [lepuonnueckuii 3aKOH 1
[Tepuoanueckas cucteMa XUMHYECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BelecTsa. MHoroobpasue BemniecTs"

Knaccugukarus XuMHUecKux peakuui B
HEOPraHUYECKOM U OPraHM4eCKON XUMHUHU.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEAKLMSIX

TennoBble 3¢ (eKThl XUMUYECKUX PeaKIHii.
TepMoxuMHUUECKHE ypaBHEHUS
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peakuil ¥ TEepPMOXUMHUYECKUM YPaBHEHUAM
CKOpOCTb XMMMUYECKOH pEaKluH, €€
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u katanuzaropsl

['oMOreHHbIE U TETEPOreHHBIE PEAKIINH
[TpakTiueckast padota Ne 1 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKON peakinu"
OO6paTtumble U HEOOpATUMBbIE pEaKIUu.
XUMHUYECKOE PABHOBECHE

[TpakTuyeckas padora Ne 2 o Teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha



29

30

31

32

33

34

35

36
37

38

39

40

M10JIO’KEHNE XUMUYECKOTO paBHOBECHS"

DnekrposuTryeckas auccoruanyst. CUibHbIe
U ciia0bie ANIeKTponuThl. CTereHb
JICCOLIMAIIAN

HounHoe npousseneHue Bojpl. Cpea BOJHBIX

pactBopoB. Bomopoausiii mokazarens (pH)
pactBopa

I'unponus conent. Peakiun, mpoTekaromue B
pacTBOpax 3JIEKTPOJIUTOB

[TpakTrueckas padorta Ne 3 o reme
"XUMHUECKHUE PEAKIIMU B PACTBOPAX
AIEKTPOIUTOR"

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. BaxHenime OKUCIUTENN U
BOCCTAaHOBUTEIHN

MeToz 351eKTPOHHOTO (3J1EKTOHHO-MOHHOT'0)
OanaHca

DNEeKTPOIN3 PACTBOPOB U PACIIIIABOB
BEILECTB

Pemenue 3a1ay pa3nuyHbIX TUIIOB

Pemenue 3ana4 pa3nu4HbIX TUIIOB
CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TeMe "XuMnueckue peakuu'

KonrponsHas paborta no reme "Xumuueckue
peakuun"

[Tonoxenune Hemeraios B [leprnognueckoit
CUCTEME XMMHUYECKHX ieMeHToB /1. 1.
MeHnieneeBa 1 0COOEHHOCTH CTPOCHUS HX



41

42

43

44

45

46

47

48
49

50

51
52

aToMoB. Du3nUUYeCKUe CBOMCTBA HEMETAJLIOB
AmoTponusi HeMeTauIoB (Ha IpUMepe
KHCIIOpoJia, cephl, hocdopa u yriepoaa)
Bonopoa: nonmydenue, pusnyeckue u
XUMHYECKHE CBOMCTBA. [ napu bl

["anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI
MOJTy4eHUSs!, PUINICCKUE U XUMUICCKHE
CBOMCTBA

I"anorenoBonopoasl. Baxxunermue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJIoreHOB

JlaGopaTopHbI€ U MPOMBIIUIEHHBIE CIIOCOOBI
HOJIy4eHus rajgoreHoB. [Ipumenenue
raJlOr€HOB U UX COCJUHEHUN

[Tpaktuyeckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 3aa4 10 TEME
"T"anmorensr”

Kucnopon: nabopatopHbie u
MPOMBIIIJIEHHBIE CIIOCOOBI MOTYUYEeHHUS,
du3nyeckne U XuMuyeckre cBoiictra. O30H.
[TpuMmeHeHne Kucaopoia U 030Ha

OKcuabl ¥ NEPOKCUABI

Pemenue 3anay pa3nuyHbIX TUIIOB

Cepa: HaxXOXJIeHUE B PUPOJIE, CIIOCOOBI
NOJTy4eHus!, PU3NYECKUE U XUMUYECKHE
CBOMCTBa

CepoBoaopon, cyiabhuisl

Kucnoponconepsxariye COeTUHEHUS CEPBI.
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Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

[TpakTuueckas padora Ne 5. Pemenne
IKCIEPUMEHTaIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coequHeHUs"

A30T: HAXO0XKJICHHUE B TIPUPOJIE, CITOCOOBI
MoTy4eHUs1, GU3UIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMUAK, HUTPUJIbI
Kucnopoacoaepxaniye coeTMHEHHs a30Ta.
OCco0EHHOCTH CBOMCTB a30THOM KHCIOTHI
[IpumeneHue a3ota U €ro COeAMHEHUH.

A30THBIE y1OOpeHHS

docdop: HaXOkKAEHUE B IPUPOJE, CLIOCOOBI
HOJy4YeHUs, PU3NUECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

Oxkcunsl pocdopa, pochopcoaepxarine
kucinoTsl. Conu hocopHOt KUCTOTHI
[Tpumenenue docdopa 1 €ero coeTMHEHUH.
®dochopHbie yoopeHust

[Tpaktuyeckas padora Ne 6. Pemenue
AKCTIEPUMEHTAJIbHBIX 3a/a4 10 TeMe "A30T U
dbocdop u ux coenuHEHHs"

VYraepon: HaX0X/JIeHHE B IPUPO/IE,
AIOTPONHbIE MOAUDUKALIUY; PU3HUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

Oxkcua yrinepona(Il), okeun yrnepomga(IV),
yroJjibHast KUCJI0Ta U €€ colln

Pemrenne 3aa4 pas3sjIM4YHbIX TUIIOB

Kpemuuii: HaxoxeHue B mpupoje, CIoCOObI
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MOJTy4eHUs!, PUINICCKUE U XUMUICCKHE
CBOMCTBA

Oxcun kpemuus(1V), kpeMHueBas KMCIOTa,
CUJIMKATBI

HpI/IMeHeHI/Ie KpPEMHHS U €T0 COGHHHGHHﬁ.
CTGKJ'IO, €T0 IMOJTY4YCHUE, BUJIbI CTCKJIA

Pemenne 3ala4 Pa3/IM4YHbIX TUIIOB

Cucremarusanys U 0000IeHNE 3HAHUI 10
teme "Hemeramisr"

KoHTtposbHas padora mo teme "HemeTaisr"

AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI,
KOppEeKLHsI OIIHO0K

[Tonoxenue merannos B [lepuoanyeckoi
CHCTEME XUMHYCCKUX DJICMECHTOB.
Oco0eHHOCTH CTPOEHUS 3IEKTPOHHBIX
000JI04eK aTOMOB METAJIJIOB

O6mue ¢puznueckre CBOMCTBa METAIIOB.
[TpuMeHeHnEe METaIIOB B OBITY U TEXHHKE

CmuiaBsl MetasuioB. Koppo3ust Metamios
Pemenue 3aay pa3nuyuHbIX TUIIOB

DIIEKTPOXUMUYECKUN Pl HAPSKEHUN
MeTasuioB. O0Iue crocoOb! MOTydYeHUs
METaJIOB

OO6mas xapakTepucTuka MeTayioB [A-
rpymisl [leproanyeckoi cucteMbl
XAMHUYECKHUX 3JIEMEeHTOB. HaTpuii u kanuii:
NoJy4eHue, pu3nuecKkue u XuMU4ecKue
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U
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UX COCOUHEHUN

OO6m1as xapakrepucTuka metayioB I1A-
rpymmsl llepruoauyeckoi cucrteMsl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJbIUi: TOTy4YeHue, (PU3NIecKue u
XWMHYECKHE CBOMCTBA, IPUMEHECHHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AJTIOMUHMI: IMOJIy4YCHHC, (1)I/ISI/I‘IGCKI/IC nu
XUMHNYCCKUC CBOﬁCTBa, IMIPUMCHCHHC

AmdoTepHbIe CBOICTBA OKCHIA U
TUPOKCUA aTFOMUHUS,
TUAPOKCOKOMILIEKCHI aJIFOMUHUSA, UX
IIPUMEHEHNE

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[Tpaktuyeckas padora Ne 7. Pemenue
DKCIEPUMEHTAJIBHBIX 3aa4 10 TEME
"MeTasisl TIIaBHBIX OArpyHn”

OO0m1as XxapakTepucTUKa METAILIIOB
no6ouHbIX noarpymni (b-rpymm)
[Tepuonuueckoil cuCTeMbl XUMHUYECKUX
HJIEMEHTOB

Du3nyecKue 1 XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHNE
Baxnelmyve coeMHeHUsT Maprasiia.
[TepmaHranaT kajiusi, €ro OKMCIUTEIbHbIE

CBOMCTBA

dusnyueckrue U XUMUYECKHE CBOMCTBA JKele3a
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u ero coenuHeHun. Ilomydenue u
IIPUMEHEHHUE CIUIaBOB XKelle3a

dusuyeckue U XUMUYECKUE CBOMCTBA MeIU U
€€ COCIMHEHMM, UX IPUMEHEHUE

Ou3nyecKkue U XUMUYECKHE CBOMCTBA IIMHKA
U €ro COeJAMHEHU, NX IPUMEHEHHUE.

"M IpOKCOKOMITIIEKCHI IUHKA

[TpakTnueckas padora Ne 8. Pemienue
9KCIIEPUMEHTANFHBIX 3a7a4 10 TeME
"MeTasibl TOOOYHBIX MOArpyHI"”

Pemienue 3amayu pa3auvHbIX TUIIOB
O060011eHre U cucTeMaTU3allks U3Y4eHHOTO
Marepuaiia o treme "Metamuib"
Kontposnbnas pabora no teme "Mertamibt"
AHanm3 pe3yabTaToB KOHTPOJIBbHON paboTHI,
KOppEeKLHsI OIIHO0K

Ponp xumun B o0ecrieueHH yCTOWIMBOTO
pa3BuTHA YenoBeyecTsa. [lonsatue o
Hay4HBIX METOJAX MCCIIEIOBAHUs BEILIECTB
Hayunble npuHIAIIBEI OpraHu3anuy
XUMHYECKOIO IIPOU3BOJICTBA.
[TpompblIIeHHbIE CIOCOOBI MOTYYSHHS
BAKHEUIIIUX BELIECTB

XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH
CpEe.bl U €ro MOoCIeICTBUS

X¥MHS U 310pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpencTBa

Xumus nuim. Poibs XuMuu B 00ecIieueHnu



[MUILIEBON 0E30MaCHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

BriToBag xumus

XuMus B CTPOUTENBLCTBE. Baxkuenime
100 CTPOUTEIbHbBIC U KOHCTPYKI[MOHHBIE
MaTepuabl

101 XHUMHS B CEJILCKOM XO3SIUCTBE.
Opranuyeckue U MUHEpaJIbHbIE yI00peHus

102 CucreMarusanys U 0000IIEHUE 3HAHUM 110

TEME
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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OBPA30OBATEJIBHOI'O ITPOIECCA
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METOINYECKHUE MATEPHUAJIBI U YUUTEJIA
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