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PABOYAS ITPOI'PAMMA

yueOHOro npeamera «XuMus. Yriay0JeHHbIH YPOBEHb)

s ooygaromuxcs 10 —11 kmaccos



MNOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpamMma mo XMMHHM Ha YPOBHE CpeIHEro oOmiero oopa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obOpazoBannu B Poccuiickoit ®@enepanuny», TpeOOBaHMA K pe3yJabTaTaM OCBOCHUS
benepanbHO o0pa3oBaTeIbHOM IPOrpaMMBbl CpEIIHEro o011ero
ob6pazoanus(DOIT COO), npeacraBiaeHHbIX B DenepaibHOM TOCYAapCTBEHHOM
oOpazoBarenpHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa30oBaTENbHBIX OpraHu3anusx Poccuiickoin
denepaiuy, peamu3yIOMIMX OCHOBHBIE O0pa3oBaTebHBICE MPOTPAMMBI, U
OCHOBHBIX ToyioxkeHuM «CrtpaTeruu pa3BuTHs BocnuTaHusi B Pocculickoit
Oepneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIUIYOJIEHHOTO H3Y4YEHHUS 3aHUMAeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi yuamuxcs 10-11  kmaccos.
WN3yuenne mnpenmera, peainsdyemMoe B YCIOBHIX AUPHEPEHIIMPOBAHHOIO,
npoduiibHOr0 00y4YeHHs, TPU3BAHO OOeCHeuyuTh O00I1e00pa30BaTEeIbHYI0 U
OOIIEKyIbTYpPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
ajanTaiy X K OBICTPO MEHSIOMIMMCS YCIOBHSM KU3HHU B COIIMYME, a TAKXKe IS
POJOJDKEHUsT 00y4YeHHUs] B OpraHu3anusax NpodeccHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSCTCS OJTHON M3 MPUOPUTETHBIX JUCITUTLINH.

B mporpamme mno XumMuu Ha3zHaueHHE TMpeaMeTra «XUMHUSD TMOJIy4aeT
NOJpOOHYI0  MHTEpPIpPETAalHi0O B  COOTBETCTBUM C  OCHOBOIOJATralOIIUMU
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIETIEH, COAEpkKaHUS,
pe3ynbTaToB OOydeHHMs M TpeOOBaHUN K YpPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBUAETENHCTBOM TOMY SIBJISIIOTCS CJEAYIOIIME BBIMOJHSAEMBIE MPOTPaMMOM 110
XUMUHU QYyHKIIHH:

e uH(POPMALMOHHO-METOJMYECKAs], peajau3anusi KOTOpoill obecreynBaeT
MOJIyYeHHE TPEACTaBICHUS O IeNIX, COACp)KaHWHU, OOIel CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U Pa3BUTHUSL 00YUAIOIIMXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpast Ipe1yCMaTpUBAET
ONpENeNICHNE: MPUHLUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEIbHOCTU
U3y4YeHHUs] Y4eOHOro MmaTepualia, KOJIWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOJAXO0JI0B K (DOPMUPOBAHMIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTElIbHBIX MJOCTH)KEHHH OOydYaroIlMXcs B
paMKax WTOTOBOM arTecTtaniud B (OpME EIMHOTO TOCYJIapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Iporpamma a1 yriryO0JI€HHOTO N3YUYEHUSI XUMUU:



e YCTaHABJIMBAaE€T HMHBAPUAHTHOE MPEIMETHOE COJIEpKaHHe, 00s3aTelIbHOe
JUISL M3Y4YEHUsT B paMKaxX OTHENbHBIX MNpopuiei, mnperycMaTpuBaeT
pacnpelneneHue M CTPYKTypHUpOBaHHWE €ro 10 KjaccaMm, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/ienam Kypca;

e JMa€T NMpHUMEpPHOE pachpeieleHue y4eOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI U3yYEHUS OTACIIbHBIX TEM;

e Ipe/yiaraeT MNPUMEPHYIO TMOCIEI0BATEIbHOCTh H3YYEHUS Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH IOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIeH U 3a/lay U3y4YeHHs MpeaMeTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COAEPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
IPOTPaMMBbI CPEIHETO o01ero oOpa3zoBaHUs (JITYHOCTHBIX,
METanpeMETHbIX, MPEIMETHbIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-MI03HABATEIbHBIX JEHUCTBUNA  0O0ydYarolerocs IO OCBOCHHIO
coJiepKaHUs IPEeIMETA.

ITo BceM Ha3BaHHBIM NO3ULHUSAM B IPOrpamMMme MO XUMHUHU NPEIyCMOTpPEHA
PEEeMCTBEHHOCTh C€ OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a TMpeaeJaMd yCTaHOBJICHHOW MpOrpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPHUAHTHOW) COCTABIISIOIIECH COJEp KaHMs y4eOHOro mpeamera
«Xumus» ocTa€Tcsi BO3MOXKHOCTH BBIOOpa €r0 BapHATHBHOW COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBuM ¢ koHuentyanbHsIMM TosioxkeHusmMu PI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOoro u yrayOJaEHHOTO YpOBHEH B cHCTEME
mudepeHIIMPOBAaHHOTO OOYyYCHUS Ha YPOBHE CpPEeJHEro o0Imero oOpa3oBaHUS
XUMHUSL Ha YpOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HalpaBieH Ha pealn3aiuio
IPEEeMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3y4YEeHHsS CIEUUAJIbHBIX €CTECTBEHHO-HAyYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX U OpraHM3AIUsIX CpeIHero mpodecCHoHaIbHOrO
oOpa3zoBanus. B o5Toil cBA3uM wu3ydeHHwe mnpeamera «XUMHUS» OPUECHTHPOBAHO
IPEUMYILIECTBEHHO HA  pacllMpeHue U yIriyOJieHHe TeOpeTUYeCKOW U
IPAKTUYECKON MOATOTOBKU OOYYAIOLIMXCS, BEIOPABIIUX OMpPENEAEHHBIN Mpoduib
00y4eHUs1, B TOM YHCIIE C NEPCHEKTUBOM MOCIEIYIOLIETrO MOTYYEHUS XUMUYECKOTO
o0pa3oBaHUs B OpTaHU3AIUAX MTPOQPECCHOHATLHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii ®I'OC COO Kk MmIaHUPYEeMbIM pe3yJbTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTeNIbHONW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
U3ydeHHe ImpeameTa «XUMHUS» OPUEHTHUPOBAHO TAaKKe Ha peuieHue 3aaad



BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOydaroIuxcs, Ha GOpPMHUPOBAHUE y HHX
OOILIEMHTEINIEKTYaJIbHBIX YMEHHUI, YMEHUN paluoHaIM3alUuu Yy4eOHOro TpyJa U
0000IIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HWMEIOIIUX  MEXIUCUUILUIMHAPHBIN,
HAJIIPEIMETHBINA XapaKTep.

CocraBnsitomiuMu npeaMeTa «XuMus» Ha YpOBHE YriayOJaE€HHOTO M3y4YeHHS
ABIIAIOTCS  yIUIyOsn€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuveckas xumus». [Ipu onpeneneHun noaxoaoB K 0TO0OpY M CTPYKTYPHOU
OpraHu3allMd COAEpP)KaHHUS 3TUX KypCcOB B IPOrpaMMe€ IO XHMHHU 32 OCHOBY
npuaTel nofokerust GI'OC COO o pazmuuuax 0a30BOro M yriyOJIEHHOTO
YpOBHEW U3yUYeHUs MPEAMETA.

OcHoBYy conepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKass XHMHs» COCTABISIET COBOKYIHOCTh NPEAMETHBIX 3HAaHUN U
YMEHHH, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUM TOJydaeT ONpeNeNEHHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJISIONIEe
OCO3HaHHO OCBOWTH CYHIECTBEHHO OoJbIIMHA OO0BEM  (PAaKTOIOTHYECKOTO
matepuasna. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHHs MpeaMmera oOecreyeHa
BO3MOKHOCTh 3HAYUTEIILHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTAaX U CBOMCTBAX MX COCIMHEHUN HA OCHOBE PACIHIMPEHUS U yTiyOieHus
MPEICTAaBICHUN O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUi, paCCMATPUBAEMBIX C TOYKH 3PCHHSI XUMHUECKOW KMHETHKU
U TepMOIMHAMUKHU. WM3ydeHue mnepuoanyeckoro 3akoHa u Ilepmomgmueckon
CUCTEMBl ~ XMMHYECKHMX  3JIEMEHTOB Oa3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPECTABICHUSIX O CTPOECHUU aToMa. XHMMUYECKasl CBA3b
O0OBSCHSIETCS C TOYKH 3PEHUS SHEPTETUYECKUX U3MEHEHHI Mpu €€ 00pa3oBaHUM U
pa3pylIeHHH, a TaAKXKE C TOUYKH 3PEHHUs] MEXaHM3MOB €€ oOpa3oBaHus. M3yueHwue
TUTIOB ~ PEAKIU{A  JOMOJHSETCS  (OPMUPOBAHWEM  TPEIACTaBIECHUNH 00
IIEKTPOXUMHUYECKHUX IPOLEcCax U NEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILECTB.
B kypce oprannuyeckod XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH
COEIMHEHU yzenseTcss oco0oe BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHWe HMEET TO, YTO Ha COJAEPKAHUE KypCOB XUMHUHU
yTrIyONnEHHOTO YPOBHS U3YUEHHS JJI KIACCOB ONMpPeEAeIEHHOT0 Mpodus (TJIaBHBIM
oOpazoM Ha HUX CTPYKTypy M XapakTep JONOJIHEHUH K oOIei cucreme
PEeIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHHE CMEXHBIC TIpeaMeThl. Tak, Harpumep,
B COJICp’KaHUM MpeIMeTa ISl KJIACCOB XUMUKO-(PU3UYECKOro Mpoduiis OOoJbIIoe
3HauYeHHUE OYIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuaya mo oomei xumuu. [lpu
U3yYEHUH TIpeJMeTa B JIaHHOM CJydyae akIeHT OyleT cleiaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TE€OPUN B XMMHUU U B (PU3HUKE: aTOMHO-
MOJICKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



Macchl M JHEPTHM, 3aKOHbl TEPMOJAWHAMUKH, 3JIEKTPOIN3d, MNPEACTABIEHUSA O
CTPOECHHUU BEILIECTB U APYTOE.

B TO e BpeMsa B coaepKaHMM IIpeaMeTa Uil KJIACCOB XHWMMKO-
Oounosorndeckoro mpoduist OONbIINUA YACIbHBIA BeC OyJeT UMETh OpraHHuYecKas
xumusi. B 3TOM chmydae mpedocTaBiseTcs  BO3MOXKHOCTh g Oolee
00CTOSITEILHOTO ~ PAaCCMOTPEHHMS]  XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUAbL, OEIKH, YIJIEBOJbI, HYKJIECHHOBbBIE
KUCJIOTBl U Apyrue. IIpm 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIaCCOB OpPraHMYECKUX BEIIECTB CIIYXaT OCHOBOM IS H3y4YEeHUS
CYIIHOCTH HpoueccoB (POTOCUHTE3A, IbIXaHMS, TUILEBAPEHUS.

B nnane ¢opmMupoBaHHMs OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIeHAYYHBIX METOJOB IMO3HAHUS U ONbITA MPAKTHYECKOTO MPUMEHEHHUS Hay4HbIX
3HAHUM W3y4YeHHe NpenMeTra «XUMHs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeaMEeTaMHd, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble mOpeaMeTb», «MartemaTuka u
uH(popmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn uzyueHun ydeOHOro mnpeamera «XuUMUS» Ha YriayOJIEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O U CpeAHEro ooluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7laueii MEepBOCTENEHHOM 3HAYUMOCTHU SBJISETCS (GOPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA M OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenne
3TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3yu€HHUS NpeaMeTa Mpernojaraer
peanu3anuio TaKuxX LeeH, Kak:

e (opmupoBaHue TpEACTABICHUWA: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHH B
CHUCTEME €CTECTBEHHbIX HayK M e€ Beaylled ponu B oOecrnedyeHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEBOM 0€30IMacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
o0ecrevyeHnr PalrMoHaAIBFHOTO MPHUPOIONOIL30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOIEH KyJIbTypbl YEIOBEKa, a TAKXKE IKOJIOIMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO M PUPOIHOM CPEJIE;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIMMX B OCHOBE XUMHYECKOH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: (yHAaMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA PAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHUS XUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIIKUX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW U MPOOJEM COBPEMEHHOW XUMUU, A OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
rPaMOTHOTO pelieHus mpobJieM, CBI3aHHBIX ¢ XUMUEH, MPOrHO3UPOBAHUSI,
aHaJIu3a U OLIEHKH C MO3UIINI SKOJOTHYECKON O€30MacHOCTH MOCIEICTBUI
OBITOBOM M TPOU3BOACTBEHHOMN JEATETHHOCTH YEJOBEKa, CBA3aHHOU C
XUMUYECKUM  TPOU3BOJACTBOM, HCIOJIB30BAaHUEM U  MepepadOTKOMN
BEIIICCTB;

yriyOJieHue  MpEeJCTaBICHUN O  Hay4yHbIX  METOJAaX  MO3HAHWS,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI YMEHUN OpPHUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBICHEHHS XUMUYECKUX SIBJICHHM, WMEIOIIUX MECTO B
MPUPOE, B MPAKTUYECKON JIESITETLHOCTH U TTOBCEHEBHOM KU3HU.

B mnmane peanuzanuy MepBOOYEPEIHBIX BOCIHTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHero o0mero oOpa3oBaHHs MPH WU3YYCHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypoBHE OCOOYI0  aKTyallbHOCTb
npruoOpeTaloT TaKKe LENU U 3a/1a41, KaK:

BOCIIUTaHUE YOSXKJAEHHOCTM B TO3HABAEMOCTH SIBJICHUW MPUPOJBI,
YBOXEHHUS K TMpOLecCYy TBOpUECTBA B OO0JACTH TEOPETUUECKUX U
MPUKJIAIHBIX HMCCIICIOBAHUNA B XUMUH, (DOPMUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00111€UeTOBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHOCTe oOywatouuxcs, (OPMHUPOBAHME Yy HUX CO3HATEIHHOTO
OTHOIIICHUS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOM Mpo(dhecCHOHAIIBHON U OOIIECTBEHHOM JIEITeIbHOCTH,
OTBETCTBEHHOTO OTHONIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpoBaHWE YMEHUH M HABBIKOB Pa3yMHOI'O MPUPOOMNOIB30BAHMS,
Pa3BUTHUE DKOJIOTUYECKOU KYIbTYPbI, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6muiee yuciIo 9acoB, MPEAYCMOTPEHHBIX I M3YUYEHUST XUMHUHU Ha YTIIyOJICHHOM
ypOBHE cpeaHero oOmiero obpaszoBanus, cocrapiser 204 yaco: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Hezieuno).



COJEPXAHME OBYYEHUA
10 KIIACC

OPTAHUYECKAS XUMUSA

Teopernuyeckne 0OCHOBbI OPraHUYECKON XUMHUM.

[Ipenmer w®  3HayeHHWE  OpPraHUYECKOM  XMMHUH, IIPEICTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BajleHTHpIE BO3MOXXHOCTHM aToMa yriepoaa. XUMHUYECKas CBA3b B
OPTraHWUYECKUX COCAMHECHHSIX. THmbl TUOpHAM3AIMU aTOMHBIX —oOpOuTanen
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKLENTOpHbIN). TuMbl TEpeKpbIBAHMS AaTOMHBIX OpOUTaneil, ©- M T-CBS3U.
OnunapHasi, 1BOMHAsE U TpoitHas cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannuyeckux BemecTB. [loHsTHE O CcBOOOJHOM panukane, Hykiaeoduiae u
anekTpodure.

Teopus cTpoeHHMsi opraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEOUWHEHUU. MOJIeKyJsipHblE M CTPYKTYpHbIE  (OPMYJIBL
CtpyktypHble GOpMYJBl  Pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpaliéHHasl,
ckenetHass. M3omepuss. Buabl H30MEpUU: CTPYKTypHas, INPOCTPAHCTBEHHAS.
DneKTpoHHBIC d(PGHEKThI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUM (MHIYKTHUBHBIN
U ME30MEpHBIA 3(PPEKTHI).

[IpeacraBnenre o KiaacCU(pUKALMKM OpraHuYeckux BemecTB. lloHsaTue o
dbyHkuroHanbpHOM rpymme. ['omonorus. 'omonoruueckue psapl. CucremMaruyeckast
HoMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJIacCU(PUKAIMS OpPraHUYEeCKUX peakiui. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKOU XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAaKOMJIEHHWE ¢ OO0pa3laMy OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, OMNBITHl IO MPEBPAIICHUIO OPTAaHUYECKHX BEIIECTB IIPU HArpeBaHUU
(maBneHue, OOYTIMBAaHWE W TOPEHHUE), KOHCTPYMPOBAHWE MOJEIEH MOJICKYT
OpPraHUYECKUX BELIECTB.

YriaeBoaopoasl.

Ankansbl. ["'omosiorudeckuil psii ankaHoB, oOmias GpopmMysa, HOMEHKIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ alKaHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOMTaNlell yriaepoja, o-cBsi3b. du3mueckue CBOMCTBA
AJIKaHOB.



XWMHUYECKHE CBOMCTBA AQJKAaHOB: PEAKIUU 3aMEUICHUS, H30MEpU3alluH,
JNErUIpUPOBAHMS, IIUKIU3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3M€ PeakLUid paguKaIbHOIO 3aMEIEHUS.

Haxoxnenue B mpupojie. CriocoObl NOTyUeHUs! U IPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas ¢popmyia, HOMEHKIATypa u uzomepus. OcobeHHOCTH
CTPOEHHUS M XUMHUYECKUX CBOWMCTB MajbiX (LMKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LIUKJIONEHTaH, IIUKJIOreKcaH) HMUKIoaJkaHOB. CrocoObl MONy4YeHUs U
IPUMEHEHUE [TUKIOATKAHOB.

Anxensl. ['omonornyeckuil psj ajkeHoB, oOuias Gopmysia, HOMEHKJIATypa.
DEeKTPOHHOE W  TMPOCTPAHCTBEHHOE CTPOCHHWE MOJICKYJ aJKCHOB, Sp°-
rudpuau3anms aTOMHBIX OpOuTanel yriepoaa, o- U m-CBA3U. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepus. @Dusnyeckue CBOWCTBA aAJKEHOB.
XVWMHUYECKHE CBOICTBA: PEAKLMHM NPUCOEAUHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IPU ABOWHOM CBSI3M, NOJUMEpU3alMu U okucieHus. [IpaBuno MapkOBHHKOBA.
KauectBenHble peakuuu Ha JABOWHYIO CBsi3b. CIOCOOBI MOJYYEHHUS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONPsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTHU 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBONCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepusanus
CONpsKEHHBIX TMeHOB. CrocoObl MOMy4YeHHs] U MPUMEHEHHE alIKaIuECHOB.

Ankunbl. ['oMonorudeckuii psij ankuHOB, oOmas Gopmyia, HOMEHKJIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJKHHOB, SP-
rudpuau3anmsi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJKUHOB.
XUMUYECKHE  CBOMCTBA:  peakUUMUd  MPUCOEOUHEHHUs,  JUMEPH3ALUU U
TpUMEpPH3ALMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKHHOB, UMEIOIINX KOHIEBYIO
TPOHYO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHHUE AJIKUHOB.

ApomaTthueckue yrieBoJopobl (apeHsl). ['omonoruueckuii psifi apeHoB,
oOmas ¢popmysa, HOMEHKIATypa U U30MEPUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJbl OeH30ya. Duznyeckue CBONCTBA AapeHOB. XUMHUYECKUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIICHUS B OEH30JbHOM KOJIBIIE U
YTJIEBOJAOPOJHOM paguKale, PEakUUH NPHUCOCIUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENIECH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tonmumepusamus ctupoia. CriocoObl MOdyYeHUs U
IPUMEHEHUE apOMAaTUYECKUX YTIIEBOAOPOIOB.

[Tpuponansiii ra3. [lomyTHele HedTaHBIE Ta3bl. HedTh 1 €€ mpoucxoxxacHue.
Kamennslit yrosib 1 npoAykThl ero nepepadboTku. CrocoOsl nepepadoTku HeTu:



NEPEroHKa, KPEKUHI (TEPMHUYECKUM, KaTAIUTUYECKHUH), pUDOPMUHT, HUPOIIU3.
[IpoayxTel nepepaboTku HEPTU, UX TPUMEHEHHUE B MIPOMBIIICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKYy Pa3IMYHBIMU KJIaCCaMU yTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTE€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMeIleHHs] TaJlloreHa Ha TUAPOKCOTPYIITY, HUTPOrPYIIly, HAHOTPYIMIY,
amuHorpynmy. JleiicTBue Ha TallOT€HIPOU3BOJHBIE BOJAHOTO U CIIUPTOBOIO
pactBopa miénoun. B3auMoaeicTBHE NUTAIOTCHAIKAHOB C MAarHUEM M ITUHKOM.
[TousiTue 0 METaJTIOOPTraHUYECKUX COCIMHEHUSX. Ucnonb3oBanue
TaJIOTEHIPOU3BOIHBIX ~ YIJIEBOJOPOJOB B OBITY, TEXHUKE M TPH CHUHTE3E
OpraHUYeCKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEHIECTB W MX MPEBpalICHUN:
u3yueHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBOJOPOIOB Pa3IMYHBIX KJIAcCOB (0OeciBeynBaHHEe OpPOMHOM WIIH
MOJIHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kajus, B3aMMOJCIHCTBUE alleTHJIEHA C
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l)), kadecTBeHHOe OOHapyX)eHUE
yriepojga ¥ BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OTUJIECHA H
U3yYeHHE €ro CBOMCTB, O3HaKomiieHue ¢ Koyutekuusamu «Hedte» u «Yromwy, ¢
oOpasllaMu  TUTacTMacC, KaydyKOB U PE3WHBI, MOJEIUPOBAHUE MOJICKYII
YTJIEBOJOPO/IOB U TAIOT€HIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaepskaniue opranudeckKue coeJMHeHUsI.

[Ipenenvubie omHoaTOMHBIE cnupThl. CTpoeHue MosieKya (Ha mpumepe
METaHOJIa W JTaHona). ['oMonormdeckuit psnu, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmdeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHOUPTOB. BomopoaHbie CBsI3U MEXKIYy MOJEKyJIaMH CIHUPTOB.
XUMHUYECKHE CBOWMCTBA: PEAKIUM 3aMEIIeHUs, JAerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OPraHMYECKUMHU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTtBeHHas peaknusi Ha OTHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHONIA U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMeHKIaTypa U u3omepusi. OcoOeHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — STUJIECHIVIMKOIbL W TiULepuH. Pu3nueckue u
XUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEICHMs], B3AUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAas peaklus Ha MHOI'OAaTOMHBIC
criupthl. [IpencraBieHue o MexaHuU3ME peakIUi HYKICO(DUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm denoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHE
MHOT'OAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHHUE THUAPOKCOTPYIIBI U
O0eH3onpHOTrO snapa. duszndeckue cpoiicTBa PeHona. OCOOCHHOCTH XUMHYECKUX



cBoicTB ¢enona. KauyecTBeHHble peakiuuu Ha ¢eHosn. TokcudyHOCTh (eHoa.
Cnoco0bl ostyueHus 1 npuMenenne gpenona. GenondopmanbaeruaHas cMoa.

KapOoHuiibHbIE COEAMHEHUS — ATIBJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJILHOW TPYMIbl. ['OMOJIOTHYECKUE PSbl albJIErHJI0B M KETOHOB, 0OIas
dbopmyrna, uzoMepusi U HOMEHKIarypa. Du3nuecKkue CBOMCTBAa allbJIETHAOB U
KETOHOB. XMMHWYECKHE CBOWCTBAa  alBbACTHIOB W  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHBIE PEAKIMN HA aJIbIETU/bI.
CnocoObl OJTy4eHHs U IPUMEHEHHE AJIbJETHI0OB U KETOHOB.

OAHOOCHOBHBIE IpeJiebHbIE KAPOOHOBbIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus u HoMeHKIaTypa. Pusnueckue cBOcTBa
OJIHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHUCJIOT. BOmOponHbIE CBSI3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakuusi STEpUPUKANNKA, PEAKIUU C YYACTHUEM YIJIEBOJOPOIHOTO paJHKaia.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCIOTHL. [loHSITHE O TNPOM3BOTHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
Oco0EHHOCTH CBOWCTB HENPEEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJICUHOBAS, JUHO/IEBAS,
NUHOIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢upsl. ['oMonoruueckuit psia, odOmas (opmyna, uzoMepuss u
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWMCTBA: THAPOJIU3 B KHUCIOW H
HICIIOYHOM CpeTie.

Kupswi. Ctpoenue, GpU3NUecKue U XUMUYECKUE CBOMCTBA KUPOB: TUIPOIU3 B
KHUCIION U 1ienouHon cpene. OcCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETpeeIbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpOJIE.

MBI1a KaK COJH BBICIIMX KAPOOHOBBIX KHCIIOT, HX MOIOIIEe JeiCTBHE.

O6mrast xapakTepuctuka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, -
U rnojucaxapunbel). MoHOcaxapuabl: TIIOK03a, (GpPyKTO3a, ramsakro3a, pubosa,
nezokcupu6o3za. dusnyeckrne CBONCTBA UM HaxoxAeHHE B npupoje. POTOCUHTES.
XHWMHUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U alIbIAETUIHON
TpyNn, CHOHPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabT03a U
nakTo3a. BoccTaHaBiMBarole U HEBOCCTaHABIIMBAIOIIME aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lomrucaxapuapl: kpaxman,
IVIMKOTEH W 1emunono3a. CTpoeHHE MAaKpOMOJIEKYJ Kpaxmaja, IJIMKOIeHa H
HEJUTI0NIO3bl.  PU3MYECKHE CBOWCTBA KpaxMalla W LEJUTIOIO03bl. XUMHUUYECKHE
CBOMCTBA Kpaxmajia: TMJpOJIi3, KauyeCTBEHHAas peakuus C HOJO0M. XHUMHUYECKHE
CBOMCTBa 1IEJUIIOJIO3bI: THIIPOJIN3, MOJydeHue 3PupoB 1eioao3bl. [lonstue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE 3TUJIOBOrO CHHUPTa B albJAErW] Ha PACKAIEHHOM MEIHOW IMPOBOJIOKE,
OKHCJIEHUE STUJIOBOIO CHOUPTA AMXPOMATOM Kajus (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), KAaYeCTBEHHbIE pEaKIMU Ha albJeTUAbl (C THUIPOKCHUIOM
muammuncepeOpa(l) u  rugpokcuaom  menu(Il)), peakuus raumepuHa ¢
ruapokcuom Meau(ll), xumuyeckue cBoOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaoMm menu(ll), BzaummoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3aJa4 1o TeMaMm «CrnupTel u
denoinby, «KapooHoBbie KUCTOTHL. Cl0KHBIE F3DUPBD».

A30Tcoaep:kaniue OpraHnyecKue coeMnHeHusl.

AMHHBI — OpraHMYECKHE MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMuHOB:
anudaruyeckue M apoMaTHYeCKue; TMEepBUYHBIC, BTOPHUYHBIE U TPETHYHBIE.
Crpoenue moiiekys, obmas Gopmyia, u3oMepus, HOMEHKJIATypa U (HU3NUECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aNnM(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHHUE, B3aUMOJECHCTBUE IMEPBUYHBIX AMHHOB C A30THUCTON KHCIOTOM.
Conu anKuiaMMOHMUS.

AHHWIMH — TpeACTaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOe BIUsSIHUE TPYII aTOMOB B MoJieKyse aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWwIMH. CrocoObl
NOJIYYEHHUS] M NpUMEHEeHHe anudarnueckux aMuHOB. [lonmyueHue aHwiIMHA U3
HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u uzomepus. OTaenbHble IPEeICTaBUTENN O
AMHUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nuecKkne CBOWCTBA aMUHOKHCIOT.
XUMHYECKHE CBONCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUYeCKHX
COCIMHEHHH, peaKlusl MOJMKOHACHCAMY, OOpa30oBaHWE MENTHUIHOM CBS3U.
buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAs M TpPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJU3, ACHATypaius,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCHEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUI:
pacTBopeHHe O€NKOB B BOJE, JeHATypalus OeJIKOB NpU HarpeBaHUH, LIBETHBIC
peakuuu Ha O€JKH, pelIeHHWE OKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3zoTrconepxaime OpraHUYEeCKue coenuHeHus»  u  «Pacno3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BbicokOMOJIEKYISIPHBIE COCAHHECHUS.

OCHOBHBIE NOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEpPU3ALUU, CPEIHSASI MOJIEKYIsIpHAs



macca. OCHOBHbIE METO/bl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Matepuanbl. IlnacTmacchl (NMONMATHICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHIMETAKpWIAT, TMOJUKapOOHATHI,
noJnudTUICHTepedTanar). Y Tunusamus 1 nepepadoTka miacTyuka.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKHu
(OyTaeHOBbIN, XJIOPOIMPEHOBBIN, U30MIPEHOBBIN) U CUITUKOHBI. Pe3unHa.

Bosnokna: HaTypanibHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCaH).

[Tonumepst CHEIUATBHOTO Ha3HAYEHUSA (Teduion, KeBJIap,
AJIEKTPOIPOBOISIINE TOJUMEPHI, OMOpa3IaracMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpaALICHUN:
O3HAaKOMJIEHHE ¢ 00pa3llaMy MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoB, pEIICHHE OHKCIIEPUMEHTAIbHBIX 3a7au 1o Teme «Pacmo3naBanue
IJIACTMAcC U BOJIOKOH.

PacuérHble 3anayu.

Haxoxnenne wmomnekyasipHOl ¢GOpMyJIbl OPraHUYECKOTO COSAMHEHUS T10
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJIIPHOW  (DOpPMYJIbI OpPraHMYECKOrO COEIUMHEHHs 10 Macce (00bEMy)
IPOJIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkIuu W/WIM UCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (POpMyIIbI
OpPTraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WIIM CIIOCOOOB
MOJIyYEHHUsI, OMpPEAETICHUE JOJIM BBIXOJIa MPOAYKTAa PEAKUHUH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBSA3EH MPU M3YUYCHUH OPTaHUYECKON XUMHU B
10 kmacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK M TIOHSATUH, MPHUHATHIX B OTACIBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, HW3MEpPCHHE,
HKCIEPUMEHT, MOJIEJIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, arToMm, OJJIEKTPOH, IMPOTOH, HEWTPOH, MOJIeKyJa,
SHEPreTUYECKUM ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSHUE
BEIllECTBA, (DU3WUYECKUE BEJIMYMUHBI, €IUHUIIBI HU3MEPEHUS, CKOPOCTh, SHEPTus,
Macca.

buonorus: kierka, opraHu3M, J3KOocucTeMma, Ouochepa, Meraboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUSA, OpOKEHUE,



dorocuHTe3, IBIXaHHWE, OENKH, YIJIEBOABI, JXUPbI, HYKIEHHOBBIE KHCJIOTHI,
(epMEHTBHI.

I'eorpadusi: mone3Hsle UCKONAEMble, TOILTUBO.

TexHonorus: mNUIIEBbIE TMPOIYKThl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOIINE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIIACC

OBLIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX saep. XUMUYECKAN dneMeHT. M3oromnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCIIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukanms XuMHIeCKUX 3JIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpOUTAIISIM.
DJNIeKTPOHHBIE KOH(GUTYpAIIUU aTOMOB AJIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTypaluu HOHOB.
DJIEKTPOOTPHUIIATEIHLHOCTb.

[Tepuonuueckuii 3akoH U [lepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
.. MenneneeBa. CBsA3b NEPUOIUYECKOTO 3aKOHA U llepuoanueckor CHUCTEMBI
XUMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM ¢ IepuoiaM. 3HayEHUe
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHYEeCKast CBA3b. BuIbl XUMHMYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTajimdyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJECHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U JuHa cBs3U. [lonsipHOCTD, HATPABIEHHOCTD U
HACBII[AEMOCTh KOBAJECHTHOM CBs3u. KpaTHbie CBs3u. BomgopoaHas CBs3b.
Me)XMOneKyIIpHbIE B3aUMOIEHCTBHUS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYpPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEpPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHEeHHsIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHATHE O KOOPAMHAIMOHHOW XUMHH.

BemecrBa  MONEKYJSIpHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) M CBOWMCTBA BEIIECTB.

[Tonarue o nucnepcHbIx cucremax. Mctunuble pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHILEHTPALIMM PACTBOPOB:



MaccoBas J0Ji1 BEUIECTBA B PAaCTBOPE, MOJISIpHAS KOHLIEHTpaus. HaceleHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus n HOMEHKIaTypa HEOPTaHUYECKUX BEMIECTB. TpUBHAIBHBIC
HAa3BAHUS OTJEJIbHBIX MPEICTABUTEIEH HEOPTaHUUYECKUX BEILIECTB.

Knaccudukanusa XxuMudeckux peakiuii B HEOPTaHMYECKOW M OpPraHuyecKon
XMMHUHU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUS U MPEBPAIICHUS
SHEPIruu MPU XUMUYECKUX peakiusx. TermnoBbie 3pPEeKThl XUMUUECKUX PEAKIIUMA.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['omoreHHble U reTeporeHHsle peakuuu. Katanus n katanm3aTtopsl.

OGpaTuMble 1 HEOOpaTUMBbIE peakiMi. XUMUYECKoe paBHOBecue. KoHcTanTa
XUMHUYECKOr0 paBHOBecHUsl. DakTOphl, BIMUSIONIME HA IOJ0KEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUECHTPAMHA BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpuanun Jle [larense.

Onektponutuyeckas gucconuarnus. CuiibHble W CIa0ble DJIEKTPOJIMUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpalbHasd,
menovHas. Bomoponnsiii nokasarens (pH) pactBopa. I'maponu3 coneit. Peakuun
MOHHOTO OOMEHa.

OKUCINTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHS.
Okucnurens M BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTAHOBJICHUS.
Baxnelime OKuCIUTEIM U BOCCTAHOBHUTENIHM. MeToA »IEKTpOHHOTO OanaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHUS BEUIECTB M HMX MPEBPALICHUNA:
pa3lIoKEHHUE TEPOKCHMJA BOJIOPOJAa B MPUCYTCTBUM KATAIM3aTOpPa, MOJACIH
KPUCTANIMYECKUX PEHIETOK, IPOBEJIEHNE PEAKIIMI HOHHOTO OOMEHa, ONpeieieHrue
Cpeabl PacTBOPOB C MOMOIIBIO WHJWKATOPOB, M3YYCHHUE BIMSHUS PaA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW pEAKIMU | TMOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

Heopranunueckass xXuMus.

[Tomoxenne HemetauioB B IlepHuoanyeckod CHCTEME  XHUMHUYECKUX
anemeHToB J[.M1. MeHneneeBa u 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DU3NYECKHe
CBOMCTBA HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha PUMEPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonyuyenue, ¢uznyeckue M XUMHYECKUE CBOMCTBA: PEaKIUU C
METAUIAMA W HEMETAJJIaMH, BOCCTAHOBUTEIBbHBIE  CBOMCTBAa. ['mapunsl.
TONIMBHBIE SJIEMEHTBHI.

lanorensl. HaxoxaeHue B mpupojie, COcoObl MONy4YeHUSs, (PU3NYECKUE U
XUMHYECKUE CBOWCTBA. ['aioreHoBoAOpOAbl. BaxHele KucaopoAcoaepKallne



COeIMHEeHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHUs
rajoreHoB. [[pyMeHeHune rajJoreHoB U X COSIUHEHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHHS
Kuciopoaa. @u3nueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUIBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI TOJy4deHUs, (PUIHYECKHUE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KHUCJIOTHI U HUX cOJdd. OCOOEHHOCTH CBOMCTB
cepHOM KuCIOThL. [IpuMeHeHue cepol U €€ COeIMHEHUI.

A3zor. Haxoxaenue B mpupojie, CHOCOObl MOJy4deHus, (undyeckue u
XMMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUbl. OKCHABI a30Ta. A30TUCTast U a30THAS
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHnenue azora
U €T0 COCIMHECHU. A30THBIE YIOOpEHUS.

®ochop. Haxoxnenne B mpupojie, CHOCOObI MONy4deHUs, (U3HUECKHE H
xumMuueckue cBoiictBa. Dochunasr u dochun. Oxcunbl dochopa, dochopHas
kucinota u e€ conu. [lpumenenue ¢ochopa u ero coeguHeHuil. dochopHbie
yAOOpeHUs.

VYrinepon, HaxoXIeHHWE B TOpUpojAE. AJUIOTPONHBIE  MOAU(PUKAIUY.
duznyeckue W XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yrinepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronpHas kuciora u e
COJIM. AKTHBUPOBAHHBIA yToib, ancopOuus. DymiepeHsl, rpadeH, yriepoaHble
HAaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPAa30BAHHBIX YTIEPOIOM, U €TO
COCMHECHUMN.

Kpemunii. Haxoxnenue B mpupoze, crnocoObl MoiyyeHus, (GpU3nvyecKkue u
xumudeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHIJIMKATHI.
[IprmeHnenne kpeMHus 1 ero coennHeHu. CTEeKI0, ero noJly4yeHne, BUIbl CTEKIIA.

[Tomoxenune mertamioB B [leppoandeckoil cUCTEME XUMHUUYECKHUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmiue
dbuzuyeckre cBoiicTBa MeTauioB. [IpuMeHeHHWe MeTauioB B OBITY U TEXHHKE.
CrutaBel METAIIOB.

DNEeKTpOXUMHYECKUI psAd HanpsbkeHuid MertauioB. OOmme  crocoObl

ITOJTy4YECHUS METAJUIOB: TUAPOMETAIITYPIHUS, MIAPOMETAJLTYPIHsl,
anekTpomeraiutyprusi. Ilonsarue o koppo3unm MetamuioB. CHocoObl 3alllMThl OT
KOPPO3UHU.

Ob6mass xapakrepuctuka MertamuioB [A-rpynnel [lepuoanueckoid crucTeMbl
XUMUYECKUX OJJIEMEHTOB. Hatpuii u Kanuii: mnomydeHue, G(U3MYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAMHECHUMN.

O6mas xapakrepuctuka metamwioB IIA-rpynmnel [lepuoandeckoit cuCTeMBI
XUMUYECKUX JJIEMEHTOB. Maruvii u KaJblMil: moylydeHue, (U3HYECKUue u



XUMHUYECKUE CBOWCTBA, NPHUMEHEHHWE IMPOCTHIX BEIIECTB M WX COEAUHEHHUIA.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AnroMuHMiL: noNydeHue, pu3ndeckne 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTepHbIE CBOWCTBAa OKCUIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6mast xapakTepucTuka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymnm)
[Teprnoanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckue ¥ XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCUuapl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE Xpoma.

PU3UUECKUE U XHUMUYECKME CBOMCTBA MapraHlla M €ro COECIUHEHUM.
Baxwneiimme coenunenuss wmapranma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznueckne M XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHuni. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xenesa(lll). [Tonyuenne u npuMeHeHUE Keye3a
Y €r0 CIUJIABOB.

@u3nyecKue 1 XMMHYECKHE CBOMCTBA MeIU U €€ coenqnHeHui. [lomyyenne n
IIPUMEHEHHUE MEJIU U €€ COEUHEHU .

Huuk: momyuyeHue, (uU3MYecKMe M XUMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIa ¥ TUJPOKCUAA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
[IUHKA U €r0 COSANHEHNH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEUIECTB M HMX MPEBPALICHUNA:
u3ydeHue oOpa3lloB HEMETAJJIOB, TOpPEHHE cephl, ¢docdopa, xKeine3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKUMU «MeTaiuibl M CIUIaBbD», B3aMMOJIEHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE ILIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI04€H, KAYECTBEHHbIE PEAKIIUM HA HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOAA
U KaTUOHBl METaJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB ATOMUHHS M LHUHKA C
pacTBOpaMH KHUCJIOT U WIIEJIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad M0 TeMaM
«I"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSY,
«MeTanibl TIaBHBIX NOArPYII, «MeTamibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponp xumuu B o0ecrieueHuM yCTOMUYMBOTO pa3BUTHs denoBeyecTBa. [lonsTue
0 HAy4HBIX METOJAaX IMIO3HAHUSI W METOJOJOTHMM HAy4YHOTO HCCIIEIOBaHUS.
Hayunbie pyHIUITBI OpraHU3aluyu XUMUYECKOTO TPOU3BOACTBA. [[pOMBIIIITIEHHBIE
CIOCOOBI MOTYUYEHHS BaXKHEUIIINX BEIIeCTB (HA MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpombIlIeHHBIE CIOCOOBI MOTYYEHUS METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HCHHE OKPY>KAlOLIEW Cpelbl M €ro IOCIEICTBUS.
Ponb xumMuu B o0ecreueHr YHEPreTUIeCKOi 0€30MaCHOCTH.



Xumusi W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIUHBI.

XvMHusI TAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBBIC M100aBku. Poib xumuu B
o0ecrieueHn UIIEBOM 0€30MMacHOCTH.

Kocmernueckne u mnapdromepHbie cpenctBa. bertoBas xumwus. [IpaBuna
0€30MacHOro0 MCIHOJb30BaHUs MpenaparoB OBITOBOM XHWMHUHM B TOBCEIHEBHOMN
KU3ZHHU.

XuMUSL B CTPOUTENBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTE€pUaibl (LIEMEHT,
O€TOH).

XuMHS B CeJIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUalibl, KPAaCKH, CTEKJIO, KepaMHuKa.
Marepunains! 11 35eKTpoHUKU. HaHOTEXHONMOTHA.

Pacuérnble 3anaumn.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce WIM O0OBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIHUM, €CIU OJHO U3
BEILIECTB MMEET NIpUMEcH, Macchl (00bEMA, KOIMYECTBAa BEIIECTBA) MPOIYKTa
peakiuu, €ciId OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOM JOJH W MOJISIPHOMU
KOHIICHTpAIIMU BEILIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKU BO3MOMKHOTO.

MexxnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBsi3ed MpU  HM3yYeHMH  OOmed u
HEOPraHM4ecKoM XMMHH B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUH, TPUHATHIX B OTACIBHBIX
npeaMEeTax €CTeCTBEHHO-HAYUHOTO ITUKJIA.

OO0muIre ecTeCTBEeHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TeOpHUs, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(uKalus, MepuoandHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICJIb, MOJICTTUPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, OJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIECTBO, TeJlo, O0BEM, arperaTHOe COCTOSHUE BEIIECTBAa, HJICAIBHBIN Ta3,
dbu3ryuecKre BEeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPOSJIEMEHTHI, OCJIKH, KUPbI, YTIEBObI, HYKICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHBbIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,

pecypchl.



TexHonorus: XUMUYeCcKas MMPOMBIINIJIICHHOCTb, MCTAJUIYPTUsA, CTPOUTCIIBHBIC
MaTcpualibl, CEJIbCKOXO03SMCTBEHHOC MMPOU3BOACTBO, IMHUIICBAA IMPOMBIIIIICHHOCTD,
Q)apMaHeBTI/I‘IeCKaﬂ MMPOMBIINIJIICHHOCTD, IMPpON3BOACTBO KOCMCTHYCCKHUX
IpcraparoB, IIPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBLIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOJAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpPEAMETa «XHMHS» Ha YPOBHE CPEAHErO
oOmero oOpa3oBaHUs BBbIACIEHBI CIEAYIOIIME COCTABISIIONIME: OCO3HAHUE
00yYaroIMUMUCA POCCUICKONW TPaKIAHCKONW HMACHTUYHOCTH; TOTOBHOCTh K
CaMOpA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEICIICHUIO; HUIMYUE MOTUBALIUH K
00Oy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOMIMXCS PYyKOBOICTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMHd W HOPMaMHU I[IOBEJEHHUSA;, HaJIU4YWe
MPaBOCO3HAHUS, SKOJIOTMUECKON KYJbTYPhI; CIIOCOOHOCTh CTABUThH 1M U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTATBl OCBOCHUS IpeaMeTa «XUMHSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OTBITa I[TO3HABATEIILBHOW W MPAKTUYECKON JCSITEIBHOCTH
oOyyJaronuxcs B Mpolecce peanusaiiui 00pa3oBaTeIbHOU NeITeTbHOCTH.

JIn4yHOCTHBIE pE3yJIbTATBl OCBOCHUS TMpeaMeTa «XUMHUS»  OTPaAkKaroT
c(hOpPMUPOBAHHOCTh OTbITA [MO3HABATEIIBHOM M MPAKTUYECKON JesTeIbHOCTH
oOydJaromnuxcsi B MPOIECCEe peau3aiii 00pa30BaTeIbHON JCSITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBAXKEHUS K 3aKOHY U IIPABOIOPSAJIKY;

IIPEJACTABJIEHUS] O COLMAIBHBIX HOPMax M MNPAaBWIAX MEKIMYHOCTHBIX
OTHOLIEHHUU B KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIIBHOCTA TMPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEeIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LHEHHOCTHOT'O OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OT€YECTBEHHON XUMUM;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUS] XUMHUHU, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CThb pPE3yJbTaT
JUIMTEIBHBIX ~ HAOJNIOACHUN, KPOIMOTIUBBIX  HAKCHEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;



UHTEpeca M II03HABATEIbHBIX MOTHMBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHanu3e MHPOpPMALUU O MEPEIOBBIX JTOCTHUKEHUSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUUECKOI 0 TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE M IOCTYIIKM CBOMX TOBapUUICH C
NO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIENCTBUN
MOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 370poBOro u 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHnss mpaBuil 0O€30MacHOro OOpallleHusi € BEUIECTBAMU B OBITY,
NIOBCETHEBHOM ’KU3HHU, B TPYAOBOM ACATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM NPaBWI HHJIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€e3011acHOro MOBEJCHMSI B CUTYALUsIX, YTPOKAIOIIMX 3J0POBBIO U KU3HU JIIOJEH;

OCO3HAaHMUS MOCIEACTBUNA M HEMPUATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) TpyaA0BOI0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIIEI0BaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M Jpyrux BUIax
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTUE€ B PEIICHHWM NPaKTUYECKUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YUYEHMIO MPOQECcCHil pa3iIuyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUHN 110 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TPYAa U PE3yJbTaTaM TPYA0BOM AESTEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpDY HMHJIMBHUAYaJIbHOM TpPAaeKTOpUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
notpedHoCTEeH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMaHUs TIJ00aJbHOIO XapakTepa SKOJIOIMYECKHX MpoOJeM, BIUSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEAbL;



OCO3HaHUSI HEOOXOJUMOCTH HCIOJb30BaHUS JOCTIXKEHUW XUMHUHM IS
pelIeHusI BOIPOCOB PAlMOHAIBHOTO NPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JCHUCTBUW, MPUHOCIIIUMX Bpel OKPYKAIOLIEH
IPUPOAHON Cpejie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE
IIOCJIEACTBUS PEANPUHUMAEMBIX JEUCTBUUA U IPEAOTBPALLATH UX;

HaJIMYUs Pa3BUTOTO SKOJIOTMUYECKOTO MBIILICHUS, YKOJTOTMYECKON KYIbTYPHI,
ONbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJIECHHOCTH, YMEHUSA
PYKOBOACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOU
MPAKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xeMo(hoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HayKH U OOIIECTBEHHOM MPAKTUKHU;

NOHUMaHUSl ClHeUu(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ pold B
bopMUPOBAaHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU IIEJTOCTHOTO
npeAcTaBiIeHUus] 00 OKpy:KalollleM MUPE KaK O €IWHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
IIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHMMHH JJIS  COBPEMEHHOMU
UUBWIM3ALIUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW pPOJU B
CO3/JaHUM HOBOW 0a3bl MaTEepUaIbHON KYJIbTYphl, B PEIICHUH TI00ATbHBIX
npo0ieM yCTOMYMBOTO PAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOH,
MUIIEBON M DKOJIOTMYECKON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTeueHnn
YCJIIOBUM YCHENIHOTO TPY/a U IKOJOTHYECKH KOMMDOPTHON MKU3HHU KaKIOTr0 YJIeHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJiy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUM OKPY’KAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUSI JeIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpEeca K OCOOCHHOCTSIM TpyJAa B pazauyHbIX chepax mpodeccruoHaabHOM
NEATEbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HAa yPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaUUMbIE  JUIi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUaIOIIUXCS
MEXTUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIIeHAYYHbIE TIOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHEeONU(PUKY METOIO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, Hay4IHbIM (paKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEAOBaHNE, HAOIIOCHUE, H3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (IMO3HABATEIIbHBIC, KOMMYHHUKATHUBHEIE,

pEryJsITUBHBIE), oOecreynBaroIue dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTB o0yyarommuxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JEUCTBUS B IO3HABATEIBHON M COIMAJIBHOM MTPAKTHUKE.

MeranpeaMeTHble pPe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBHUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

1) 6a30Bble JIOrHYecKHe TeHCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONPENEATh LENU JCSATEIbHOCTH, 3aJlaBasg MMapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh NPU OCBOCHWHM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHMI;

BEIOWpAaTh OCHOBAaHUS W KPUTEPUH s KiIacCU(PUKAlUA BEMIECTB U
XAMUYECKUX PEaKIIU;

YCTaHABIMBaTh MPUUYMHHO-CJIEJACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCyXJACHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTU M IIPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIB3YEMbIE B XMMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIU, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN



3HaK (CHUMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyla, ypaBHEHHE XHUMHUYECKOU
peaKknmuu — TMPU PEHICHUH Y4YeOHBIX TMO3HABAaTEIBHBIX M TMPAKTHUYSCKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS ISl BRISIBJICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUN.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE 1eHCTBHUA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIICCTB M XUMHUYCCKUX
pEeaKInii;

(dhopMyIMpPOBATH MENN U 33a/1a4U UCCIIETOBAHMS, HCTIOIb30BATh MMOCTABIICHHEIC
U CaMOCTOSITENBHO C(OPMYIHMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI i1 (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBACMbBIX CYKJICHU;

BJIAJICTh HAaBBIKAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHHs HAaOMIOJaTh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIUpOBaTh
0000IIIeHHST ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISATh OOOCHOBAHHBINM OTYET O MPOJETaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIEeNOBAaTeNbCKOM UM MPOEKTHOU
JESTETHbHOCTH, TMPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InYHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOopMaruu (HAydHO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJAEp)KaHWsA, CIPaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh MHPOPMALIMIO PA3NMYHBIX BUAOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3MYHBIE METOJBI MPHU TIOUCKE H
oTbope wuHbOpMAIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIPEICIIEHHOTO THUIIA;

npUOOPETaTh OMBIT WCIOAB30BAHKS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMaJIbHYIO  (OpMYy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIH S3BIK B KA4eCTBE CpEACTBAa NIpH paboTe C
XUMUYECKON uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIe ((U3nUYecKue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIT0JIb30BAaTh 3HAKOBO-CUMBOJIMIYCCKUC CPCACTBA HATJTIAAHOCTH.



KoMMyHHMKaTHBHbBIE YHHBepcaibHbIe YueOHble 1eliCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOM TEMbI B X0 TUAIOra W/WUiH
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYJIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJIbTATOB I[IO3HABATEIBLHOU JEATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIBHO WIIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaau3alui y4eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOJIBI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUN ITyTEM COIJIACOBAHMS IMO3ULIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHa MHEHHUSAMH.

PerJIHTI/IBHbIe YHuUBEpPCaJIbHLIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSATENILHO IIJIJAaHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATCIBHYIO
JESATENBHOCTD, ONpenessis e€ Ieau W 3aJa4yd, KOHTPOJHUPOBAaTH W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpEIaraéMblii aJIropuT™M JACHCTBUH MNpu
BBITIOJTHEHUH Y4YeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BBIOMpaTh Haubojee
3 PeKTUBHBIN CcMOCO0 WX PEIICHUS ¢ y4ETOM TOJYYEHUsS] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIbHOCTA HA OCHOBE CaMOaHalu3a |
CaMOOIICHKHM.

NPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMHUHU Ha yTIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHero oOImero oOpa3oBaHHUs BKJIIOUYAIOT creruduueckue
JUIsl yaeOHOro npenaMeTa « XUMUs Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHUCTBUIMA
M0 OCBOCHUIO, UHTEPIPETALMU U MPEOoOpPa30BaAHUIO 3HAHUM, BUJIbI ACATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWWA B PA3IUYHBIX yUeOHBIX
CUTYAallUsX, a TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C XUMUEH. B
[porpaMMme 10 XUMHWHU IIPEAMETHBIE PE3YJIbTAThl IPEACTABJIEHBI 110 TOJaM
V3yYEHUS.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTaHUYECKOMN
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUH yCTOMYHMBOIO



Pa3BUTHS YEJIOBEUYECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPreTHUECKON U
NUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueHnu palMOHAILHOTO
IPUPOJIONIOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHHUS U OOIIEH KyJIbTYphl
YeloBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOAHON CpEAE;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArar0IINe MOHIATHS — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
o0oj0uka aroma, s-, p-, d-aToMHBIE OpOWUTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, THOpuAM3alus AaTOMHBIX oOpOuTanedl, HOH, MOJIEKYyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENET, (PyHKIMOHAIbHAS
Tpymma, paaudkall, CTPYKTypHbie (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpHsl CTPYKTYpHas M TMPOCTPAHCTBEHHAas (TeoMeTpuyeckKas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKUH psJl, TOMOJOTH, YIJIEBOJOPOIBbI,
KHUCIIOPOA- U a30TCOAEPKAIUE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEAMHEHMS; TEOPUU, 3aKOHBI
(nepuonuueckuit 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BeiecTB A. M. byTnepoBa, 3aK0OH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] SHEPrMM TMpU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHHSI TPUUYMHHOCTU U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX pPEaKIUi, TEePMOJUHAMUYECKHMX W KHUHETHYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3AMMHOM BJIMSIHUA aTOMOB M TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3 dekTsl, opuentanTsl 1 u Il pona);
(akTOMOTHUYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJYYCHHU U 0OE€30MacHOM
UCIIOJIb30BAHUU BAXKHEUIIIUX OPTraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NESTENbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
IPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOMA, TepepabOTKU HEPTH);

c(OpMHUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pPHbIE MPU3HAKU TMOHSATHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHSITHS NpU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOWCTB OPTaHUUYECKUX COEIMHEHMI;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JJIsi COCTABJIEHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHuYeCKuX
BELECTB;

COCTaBIISAITh YPAaBHEHUS! XMMUYECKUX PEAKIMN U PACKPHIBATHh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUHMil  MOCPEACTBOM  COCTABJICHUS



AJIEKTPOHHOIO 0OalaHca »dTUX peaklui, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUMH;

U3rOTABJIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB ISl WILTIOCTpaLuU
UX XUMUYECKOT0 M MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJIC)KHOCTh M3YYEHHBIX
OpraHUYEeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIaccy/Tpynmne COCIMHEHUHM, JaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
HomeHknarype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HAa3BAHUS I OTACIIbHBIX
NpEeACTAaBUTENIC OPraHMYECKUX BELIECTB (3TUJIEH, AllETUJIEH, TOJIYOJI, TIULEPHUH,
ATUWICHIJIUKOIb, (EeHON, (POopManbIerujl, aleTaablerujl, aleToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KMCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NATbMUTUHOBAS KUCIIOTHI,
[JIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHUS OMNPEAENsATh BHUJ XHUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHMSIX (KOBAJICHTHass W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranunveckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUS;

c(OpMHUPOBAHHOCTh ~ yYMEHUH  XapaKkTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nYecKre M XMMHUYECKHE CBONCTBA THUIMUYHBIX MPEICTABUTENCH pPa3TUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB: aJIKAHOB, [IUKIOAIKAHOB, aJIKEHOB, AJIKAJUECHOB,
QJKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CHOUPTOB, albJETHJOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHCIIOT, O€JIKOB, YTJEeBOJOB (MOHO-, JIU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIUl C MCHOJb30BAHUEM CTPYKTYPHBIX
bopmyr;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJAaTh HA KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U TT-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Colpbid  (HeTh, NPUPOIAHBIM Tra3, yroje), CHOCOOBI €ro mnepepaboTKu U
IPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHWI O €CTECTBEHHO-HAYYHBIX
METO/IaxX MO3HaHUSl — HAOJIIOJICHUH, U3MEPEHUHU, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(pea’IbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;



c(hOpMHPOBAHHOCTh YMEHUSA IIPUMEHSTh OCHOBHBIE omnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IlIeHue,
CHUCTEMATHU3alINIO, BBIABICHUE MPUYMHHO-CICACTBEHHBIX CBA3EH — JJIS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISITH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAaHHOTO NOHMMAaHHUS CYIIHOCTH MATE€pUaIbHOIO E€IUHCTBA MHMPA,
WCIIOJIb30BaTh CHCTEMHBIE 3HAHUS M0 OPTaHWYECKOW XUMUU JIsi OOBSICHEHHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(OPMHUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUEThl 1O XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMi C MCIOIb30BaHUEM (PU3UUECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEILIECTBA), XAPaAKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHHID XUMHUYECKOU
dbopMyIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMUYECKHUX DJIEMEHTOB,
IPOJYKTaM CrOopaHus, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MMPOTHO3UPOBATh, aHATU3UPOBATh U OIICHUBATH
C TO3UIUKA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOW U
IIPOM3BOJICTBEHHON  JCATEILHOCTH 4YeJOBEKa, CBS3aHHOW C IepepaboTKOM
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHATUS TPAMOTHBIX PELIEHUN
poOJieM B CUTYaIlUsX, CBA3aHHBIX C XUMHUEH;

c()OpMHUPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO IJIAHUPOBATh M MPOBOAUTH
XUMUYECKUN DJKCIEPUMEHT (MOJYyYEHUE M HU3YUYEHHE CBOWMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YIJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3alady MO PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
Oe3omacHOro oOOpalleHusi C BEIIeCTBAaMU W JabOPaTOpHBIM 000pPYAOBAaHUEM,
dbopMyIMpoBaTh IIENb HWCCJIEAOBAHMS, NPEACTABIATh B pa3iudHOil  (opme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOJI0/1aTh MPAaBUIJIA HKOJOTHYECKHU 11€1IeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JIE€ATEIBHOCTH B LIEJSAX COXPAHEHHUS CBOErO 3J0pPOBbS, OKPYKAOIIEH
IIPUPOIHOM CpPEeIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOIO JCHCTBHS HA IKUBBIE OpPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszarens [1J1K;

aHAIM3UPOBaTh 11€J1IECO00PAa3HOCTh NPUMEHEHUS OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOUIEHHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBISATH IIE€JICHANPABICHHBIM TOUCK
XUMUYECKON nH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOl nHopManuu, IHTEepHET U apyrue), KpUTUYECKU



aHAIM3UPOBAaTh XUMHUYECKYI0 HH(OpMaIMIo, nepepadbaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MOCTABJICHHON y4eOHOM 3a1aueii.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHUA Kypca «OOmass u HeopraHUYecKas
XUMUSD OTPaxKaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDa,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECT€ W 3HAYEHUHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTMYECKOW, DHEPreTUYECKON U MHUIIEBOU
0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUHM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUCHHHM PAlMOHAJILHOTO MPUPOAOINOIL30BAHUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUST M OOMIEH KyJIbTYpbl 4YeJIOBEKa, a TaKkKe
IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOJTHOU

cpene;
BJIQJICHUE  CHCTEMOH  XUMHUYECKHUX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TIOHSATHUS — XUMHUYECKUH »HJIEMEHT, aToM, SJIpO aroMa,

M30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHHMSI aToMa, THOPHAM3alMs aTOMHBIX OpOWTAaliel, WOH,
MOJICKYJa, BaJICHTHOCTh, JJICKTPOOTPUIATEIHBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBsi3b (KOBaJICHTHAs, WOHHAs, MeETaJUIMYEeCKas, BOJOPOIHAs),
KpUCTAIIIMYECKasT PpeIIETKa, XHUMHUYECKasi peakius, pacTBOpP, AJIEKTPOJUTHI,
HEDJICKTPOJIMTHI, JJICKTPOJUTHYECKAsT JIUCCOIMAIIMSA, CTENEHb JUCCOILMAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOK 3 deKT
XUMHUYECKON peakIuu, CKOPOCTh XUMHYECKON pEeaKInK, XUMUIECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AJICKTPOJUTHUYECKON TUCCOLUMAINHU, TEPUOAUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BELIECTB, 3a4KOH COXPAaHEHUS U
MIPEBpAICHUS] SHEPTUH MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BCILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUHN SI3bIK
XUMUHM, MHUPOBO33PEHUYECKUE 3HAHUSI, JIeXkKalue B OCHOBE TOHHMAaHUS
OPUYMHHOCTH U CHUCTEMHOCTHM  XUMUUYECKUX  SIBIICHHM;  COBPEMEHHBIC
NpEACTaBICHUSI O CTPOEHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEACTABJICHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TEpPMOJUHAMHUYECKMX UM KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAaXx;
(aKTOJIOTUYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJYy4YEHUU U O€30MacHOM
WCITOJIb30BAaHUN BaKHECHUIIMX HEOPTaHUYECKUX BEIIESCTB B OBITY M NMPaKTHYCCKON
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOTO
IIPOU3BO/ICTBA;



c(OPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTE€pPHbIE MPU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSTHS MpPHU
OMMCAaHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHUH;

c(hOpPMHUPOBAHHOCTh yYMEHHUSI HCIOJBb30BaTh XUMHUYECKYI) CHMBOJIMKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI OTPEACIISATh BAIEHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHHSX, BHJI XMMHUYECKON CBSI3M (KOBaJICHTHAS,
WOHHAs, MeTaJJIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pelETKU
KOHKPETHOT'O BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BEILECTB OT
BUJIA XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pEImETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh  yYMEHUH:  KJIAacCU(PUIMPOBATh:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKI[MHU N0 Pa3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pEarupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENICHEH OKHUCIICHHSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3zaTtopa u
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH IS KiIacCUPUKALIUU
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEaKIUi;

c(hOpMHPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOINYECKOr0 3aKoHa /.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(OPMHUPOBAHHOCTh YMEHHUMN: XapakTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHWMHYECKHX JJEMEHTOB NEPBOrO—4ETBEPTOTrO MEPHOJIOB
[Tepuomnueckoin  cucremsl  J[.MI.  MeHneneeBa,  HCHoNb3ys  MNOHSATHS
«QHEPTeTUYECKUE YPOBHW», «IHEPreTUYECKUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKIAEHHOE HHEPreTUYECKUE COCTOSHHSI aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HX
coeauHeHWd 1o nepuogaMm u rpynnaMm Ilepumonmueckoit cucremst [ N.
MeHeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYECK;

chOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  IMOJTBEPKIAThb
CYILIECTBOBAHME T€HETUYECKOM CBA3UM MEXAY HEOPraHWYECKHMMH BEIIECTBAMHU C
MOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTb: OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
ATUX pPEaKUWi; peakuuid HOHHOIO OOMEHa MYTEM COCTABICHHSI UX IMOJHBIX U



COKpAalllEHHBIX  MOHHBIX  YpaBHEHWH;  peaKIUMid  THUAPOJIM3A;  PEaKUUH
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPE TUIPOKCOKOMIUICKCOB IIMHKA U alTFOMUHUS ),

c(hOPMHUPOBAHHOCT, YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TIPOTEKAHUS
XUMUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEaKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3AeicTBui (mpunuun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHUMHUYECKHE PEaKIUH,
JeXanme B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHS CEpHOM KHCIIOThI, aMMHUaKa,
oOlue HayyHble NPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHHUS! HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIECHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILICHUS PUCK-TIOJb34;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYYHOTO
MO3HAHUSA SBJICHUM NpUpPOAbl — HAOIIO/IEHWe, HW3MEpPEeHHEe, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSThH 3TU 3HAHUS MPU IKCTIEPUMEHTATBLHOM HCCJIEI0BAaHUU BEIIECTB
U s OOBSICHEHWS XWMHYECKUX SIBIICHUM, HWMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN AESATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee 0CO3HAaHHOTO TOHUMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCT, YMEHHUS TPOBOJUTH PACUYETHI: C MCIOJIb30BAaHUEM
MOHSATUN «MaccoOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPAIUS»;
Macchl BelIecTBa WM 00bEMA rasza 1o M3BECTHOMY KOJUYECTBY BEUIECTBA, MAcce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOUIMX B PEaKI[MU BEIIECTB; TEIJIOBOro 3ddexra
peaKuny; 3HAYEHUS BOJOPOIAHOIO IMOKAa3aTesl PACTBOPOB KHUCIOT W UIEIOYEH C
W3BECTHOM CTEMEHBIO AMCCOIMAIMK, Macchl (00bEMa, KONIMYECTBA BEIECTBA)
MPOAYKTa PEAKLHH, €CIM OAHO U3 MCXOJHBIX BELIECTB /IaHO B BUJAE PacTBOpPA C
OTpeIeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(UMeeT MpUMECH); JIOJM BBIXOJA MPOAYKTa pPEaKIUU; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUN  JKCIepUMEHT  (IpOBEIEHHE  peakiuid  HMOHHOTO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOIO COCTABa HEOPraHMYECKUX BEILIECTB, ONPEACIICHUE
Cpeabl PacTBOPOB BEIIECTB C MOMONIIBIO HWHJHWKATOPOB, W3YYEHHUE BIUSHUA
pasnuYHBIX  (PAaKTOpOB HA CKOPOCTh XHMHYECKOW pEaKIUU, PEIICHHE
IKCIIEPUMEHTAIBHBIX 3a7ad 1o TemaMm «Metammey u  «Hemeramns»y) ¢
coOJI0/IeHHeM TMpaBuil O€30MacHOr0 OOpalleHusl ¢ BEIECTBAMU U JIa0OpaTOPHBIM
obopynoBanueM, GOpPMYyJIHpPOBATH I1e€JIb  HUCCIACAOBAHUS, TNPEACTaBIATh B



paziuuHor (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh W OLICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH: COOJIOIaTh MPaBUJIA TTOJIH30BAHUS XUMUIECKON
moCyIod W J1a00paTOpHBIM O00OpyJOBaHHWEM, OOpalieHHUs C BEIIECTBAMH B
COOTBETCTBHHM C MHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH 11eJIeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOH
JEATENBHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3JI0POBbSI, OKPYXKAIOLIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHA, OCO3HABATH OMNACHOCTH
TOKCUYECKOTO JIEMCTBUS HA JKUBBIC OPraHU3MBI OIPEICIEHHBIX HEOPraHUYECKUX
BEIIIECTB, MOHMUMAs cMbIch nokazarens [TJIK;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATH IEJICHANPABICHHBIM TOUCK
XUMUYECKON nH(POpMALINK B pa3IMYHBIX UCTOYHUKAX (HAy4YHAsl U y4eOHO-HAy4YHas
JUTEpaTypa, CpelcTBa MaccoBoil nudopmaiuu, IHTepHET U apyrue), KpUTHIECKU
aHaJIM3UPOBATh XUMHUUECKYI0 MH(GOpPMAIIUIO, TlepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBHUU C NTOCTABJICHHON y4eOHOM 3a1aueii.
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1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. 1. Menaeneera
12 Crpoenue BemecTsa. MHOroobpasue 1 1
' BEIIECTB
1.3 XHAMHYECKUE PEAKIUN 19 1 3
Hroro no pazneny 39
Pazgen 2. Heopranuuyeckasi Xumust
2.1 Hewmerannsl 31 1 3
2.2 Meraisl 23 1 2
Hroro no pazneny 54
Pazgen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHUS B XUMUU. XUMUS U 9
' JKHM3Hb
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







ITOYPOYHOE IINTAHUPOBAHMUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

KonTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

HpenMeT " 3HA4YCHUC OpraHquCKOﬁ
XUMUH, IPEACTABIICHUC O MHOFOO6pa3I/II/I
OpTraHUYCCKUX COE€OUHEHMI

DJIEKTPOHHOE CTPOCHHE aToMa yTiepoia
(oCHOBHOE M BO30YKJIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriepoia

XI/IMI/I‘ICCKaSI CBs3b B OpFaHI/IquKI/IX
coenHeHUsIX. MexaHn3mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3eH

Teopust cTpoeHUs OPraHUYECKUX
coenuHenuit A. M. bBytneposa

Buasl nzomepuu: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHbBIE

3¢ (heKTH B MOJIEKYyJIaX OPraHuYeCKUX
COCIMHEHUH

[IpencraBienue o kinaccuukauu u
cuctemarnueckas HomeHnkiarypa (IUPAC)
OPraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHH




CucreMmarusanys U 0000IEHUE 3HAHUN 110
TEME

AJTKaHbI: TOMOJOTHYECKHA psijl, oOmas
dbopMyIna, HOMEHKIATypa U U30MepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

10

du3nyeckue U XMMHYECKHE CBOMCTBA
AJIKaHOB

11

Haxoxnenve ankaHoB B IPUPOJIE.
CrniocoOblI MosTy4eHus U IpUMEHEHNe
AJIKaHOB

12

[{uknoankanel: o0mas Gopmyna,
HOMEHKJIATypa 1 U30MepHsi, 0COOCHHOCTH
CTPOEHHS U1 XUMUYECKHX CBOMCTB, CIIOCOOBI
MOJIYy4YCHHUA U MPUMEHCHUC

13

Pemenue pacy€THpix 3a1a4 Ha
OTIpeieIeHNE MOJIEKYJIIPHON (OPMYIIbI
OpPTaHMYECKOTO BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOSIIUX B €r0
cocraB. CucteMaTu3alus 1 0000IIcHIE
3HAHWUM 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHA psijI, 001as
¢dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI.
CTpyKTypHasi U HUC-TPAHC-U30MEPHUS
AJIKEHOB

15

dusndueckre U XUMHUUIECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI oTyueHust 1 IpUMEHEHNE

16
AJIKEHOB
[TpakTnyeckas padora Ne 1 o teme

17 "IlosydyeHne aTUIIEHA U U3YyUYEHHUE €TI0
CBOMCTB"
Pemenue pacy€THbIX 33724 Ha

18 ompeesIeHue MOJICKYJIAPHON (OPMYIIBI
OpPraHUYECKOI0 BEIIECTBA
AnKagueHsl: CONpsKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIUPOBAHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

)1 CrniocoObl MoNTy4eHus U IPUMEHEHUE
aJIKaJINCHOB
AJIKWHBI: TOMOJIOTUYECKHH psl, o01Ias

” dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
buznyeckue cBoiicTBa

23 XHUMHUYECKHE CBOMCTBA aJIKMHOB

24 KauecTBeHHbIE peaklini Ha TPOMHYIO CBSI3b

)5 CrniocoObl 1osTy4eHus U IPUMEHEHUE
AJIKUHOB

26 Pewienue 3amau: pacu€rel 110 ypaBHEHHIO
XUMHUYECKON peakluu

7 CucremaTtu3zanus U 0000IeHHE 3HAHUN TT0
TeMe

28 ApeHbl: TOMOJIOTUYECKUH PsiJl, 00111ast




dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
O€H30J1a U TOJIyO0JIa, UX (PU3HUECKHUE
CBONCTBA

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeLEHUS
XUMHUECKUE CBOMCTBA apEHOB: pEaKI1H

30 IPUCOETUHEHUS, OKUCIIEHUE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XMMHUYECKHUX CBONCTB
CTHpOJIa
Pemenne pacu€THbIX 3a7a4 HA

32 OTIpeieIeHNuE MOJICKYJIIPHON (OPMYITBI
OpraHMYECKOro BEIIeCTBa

13 CriocoOblI nostyueHust 1 IpUMEHEHNe
apeHoB

14 ['eneTnueckas cBsI3b MEXY pa3IMUHBIMU
KJIacCaMH yIJIeBOJOPOJIOB
PacuéTel 10 ypaBHEHUAM XUMHUYECKUX

35 peakumii. CuctemaTuzanus 1 00001eHne
3HAHM 110 TeEMe

36 [Tpuponusiii ra3. [lonytHble HETAHBIE
rasbl

37 KaMmeHHbI yroyib 1 IPOIYKTHI €70
nepepadoTKH
Hedts u ciocoOs1 €€ epepaboTKy.

38 [IpumeHeHre npoayKTOB nepepaboTKu

He(TH




39

I'eneTnyeckas CBSI3b MCXKAY pasiIndIHbIMU
KJ1acCaMu yrii€Boaopoa0B

40

FaJ'IOFCHOHpOI/BBOI[HLIC YTJIEBOAOPOOAOB:
9JICKTPOHHOC CTPOCHUCEC; pCaKIINU
3aMCIICHHUA IraJIoTrCHa

41

JleiicTBue 1IeI0OYeH Ha
raJIOTeHIPOU3BOIHBIC. B3aumoaeicTeue
IUTaJoreHaJKaHOB C MAarHUEM U [IUHKOM

42

CucreMmaruzanys 1 0000IeHNe 3HAHUHN 110
pazaeny "YrieBoaopoasr"

43

Konrponbnas padora no reme
"Yranesonopozs"

44

[IpenenbHbIC OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psAf, obmmas Gopmya,
CTPOEHHUE MOJIEKYJI, U30MEpHU4,
HOMEHKJIaTypa, KJIacCU(pHKaIUs,
¢du3uueckne cBOMCTBa

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObI oTydeHust 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

[TpocTeie 3¢upbl: HOMEHKIATYpa U
U30MepHsl, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKNX CBOMCTB

48

MHOroaToMHBIE CITUPTHI: STUIICHTIIUKOIb U
TIIUIEPHH, UX (pU3NUecKre U XUMHYECKHe
CBOWCTBA

49

CrniocoOblI 1osTy4eHus U IpUMEHEHUe




MHOTI'0AaTOMHBIX CITUPTOB

@deHo: CTpOoeHHE MOJIEKYJIbI, PU3UUEeCcKHe

50 cBoiicTBa. TOKCHYHOCTH (peHOa

51 Xumudeckue cBoicTBa (peHoma

5) CriocoOblI nostyueHust 1 IpUMEHEHNe
denona
[TpaxTnueckas padota Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 33124 TI0 TEME
"CrupThl ¥ peHob"

54 CucremaTtu3zanus 1 00001IeHHE 3HAHUN 1O
TeMe
Anpaeruzipl ¥ KETOHBI: 2JIEKTPOHHOE

55 CTpOEHUE KapOOHWIIBHOW TPYTIIIHI;
TOMOJIOTHYECKHUE PSJIBI, 001as popmyia,
M30MEpPUS U HOMEHKJIATypa

56 Anbaeruibl ¥ KETOHBI: (PU3NYECKUE
CBOICTBa; peakLUu IPUCOETUHEHNUS

57 Peakunu okucieHus U KayeCTBEHHbIE
pEaKuy albJeTUI0B U KETOHOB

58 CriocoOblI MOTy4YeHUS aTbICTHIO0B U
KETOHOB
OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS MX
MOJIEKY I

60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOMCTBa

61 XUMHYECKUE CBOMCTBA MPEIEITbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTH. MHOTOOOpa3ue KapOOHOBBIX
KHCJIOT

63

Oco0GeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT

64

IlonsTue o IIPOU3BOJHBIX Kap6OHOBBIX
KHUCJIOT

65

CrniocoOblI MosTy4eHus U IpUMEHEHHe
KapOOHOBBIX KUCIIOT

66

CrnosxHbIe 3(hPUPBI: TOMOJIOTHYECKUH PSI,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

67

du3znueckre U XUMHUYECKUE CBOMCTBA
3¢upoB

68

Pemennie pacu€THbIX 3a7a4: IO YPaBHEHHUIO
XUMHYECKOHN peakliuu, Ha ONpeeieHre
MOJIEKYJISIPHOM (hOpMYJIbI OPraHUYECKOTO
BELIECTBA

69

[TpaxTuueckas padota Ne 3. Pemenue
AKCIIEPUMEHTAJIbHBIX 33124 TI0 TEME
"Kap6oHnoBsie kucinoThl. CioxHbie 3pupsr"

70

XKupsr: crpoenne, pu3nUecKue u
XUMUYECKHE CBOMCTBA (THUAPOITH3)

71

OcoOeHHOCTH CBOUCTB JKUPOB,
COACPpKAIUX OCTATKH HECTIPCACIIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOIE

Mp11a Kak COJIM BBICIITHX Kap6OHOBBIX
KHCJIOT, X MOIOLIECC nevictBue. [lonsatue o

72 CHHTETUYECKUX MOIOUIUX CPEACTBAX
(CMO)
I'eneTnueckas CBsI3b yIiI€BOJOPOAOB U

73 KHCIJIOPOJCOAEPKAIINX OPraHUYECKUX
BEILIECTB

74 PacuéTel Mo ypaBHEHUSM XUMHUYECKUX
peakuuii

75 CucremaTu3anus 1 0000IIeHne 3HAHUH TI0
TEME
OO61as xapakTepuCcTHKa YIJIEBOAOB U

76 KJ1accu(uKaus yrieBogoB (MOHO-, TU- U
MOJINCAXapUbl)

77 Mounocaxapuabl: Gpu3NYECKUe CBOWCTBA U
HaxO0KJICHUE B IIPUPOJIE

73 IIpuMeHeHue III0KO3bl, €€ 3HaYeHUE B
JKU3HEIEATEIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxapo3a, MajabT03a U

79 nakTo3a. Haxoxaenue B npupoae u
MIPUMEHEHNE JUCaXapuJioB
ITonucaxapuasl: CTpOEHUE MAKPOMOJIEKYII,

80 (bhU3HYECKHEe U XUMUYECKUE CBOMCTBA,
MIPUMEHEHNE

81 [TonsiTe 00 NCKYCCTBEHHBIX BOJIOKHAX

2 Pelenune pacueTHbIX 3a7a4 Ha

OIIPCACIICHUC NOJIM BbIXOAA IMIPOAYKTA




pCaknun OT TCOPCTHUUYCCKHU BO3MOKHOI'O

83

Cucremarusanus 1 0000IeHNe 3HAHUN 10
pazneny

84

KonTponbhas pabota no teme
"Kucnopoconepxamniumue opraHi4ecKue
COeIMHEHUS "

85

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIEKyJ1, 0011as popmyia, H30Mepus,
HOMEHKJIaTypa 1 (pu3nyecKre CBOMCTBa

86

XHMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/ILIeCKI/IX
aAMHHOB

87

AHWINH: CTPOCHUE aHWINHA, 0OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHMJIMHA

88

CriocoOsbI OJTy4YeHUS ¥ IPUMEHEHUE
annpaTUIECKUX aMUHOB

89

AMUHOKHUCIOTBI: HOMEHKJIATypa U
uzomepus, (u3nIecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

90

XuMHuJecKre CBOMCTBA AMHWHOKHCIJIOT, UX
O0MOJI0rHYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHres3 u TUapoJIn3 MENTUA0B

91

benku xak npupoiHbIE OJINMEpHI;
CTPYKTYpHI OETTKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A30Tcoz[ep>1<amne reTCPOUHKIINICCKUC
COCIUHCHHMUA. HYKJICI/IHOBLIC KHCJIOTHI:
COCTaB, CTPOCHHUC U Omoyiorunyeckas POJib




94

[TpakTuyeckas padora Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A30TCcoIepKalie OpraHu4ecKue
coenuHeHus"

95

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAJIbHBIX 33a4 110 TEME
"Pacrio3HaBaHuE OPraHUYECKUX
coeqrHeHnn"

96

KonrponbHas padora no reme
"A30TCcoieprKaliie OpraHu4ecKue
coeuHeHus"

97

OCHOBHBIE TIOHSATHUSA XUMHHU
BBICOKOMOJICKYJISIPHBIX COCJIMHEHUH U
MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlIUAd U
MNOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzamnus u nepepadoTka
IIacTUKa

99

OnacToMepbl: HaTypaJlbHbIN
CUHTCTUYCCKUC KaYYYyKH. Pesnna

100

Bomnoxna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKUC. HOJII/IMepLI CIienuaJIbHOIro
Ha3HAa4YCHUA

101

[TpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
"Pacno3HaBaHue IIJIACTMACC U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIIS
M3Y4YEHHOT'0 MaTepuaa o TeMe
"BricOKOMOIEKYIIpHBIE COeUHEHUS "




OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
aneMeHT. M30Torsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC HHCJIA

Krnaccuduxaruss XAMAIECKUX 3JIEMEHTOB (-,
p-, d-, f-amemenTsr)

Pacnpenenenne 371eKTPOHOB IO aTOMHBIM
opOuTaIIM

DJEeKTPOHHBIE KOH(PUTYpAIIUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YX/1EHHOM
COCTOAHUUN

DJEeKTpOHHBIE KOH(PUTYpallUy HOHOB.
DNEeKTPOOTPULIATEILHOCTD

[Tepuoanueckuii 3akoH u [lepronnueckas
cucTeMa XMMU4ecKux anemeHTos Jl. .
MeHnieneeBa, CBI3b C COBPEMEHHOM T€OpHE
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU
NPOCTBIX M CJIOXHBIX BEIIECTB 110 TPyIIaM U
nepuoam

CucreMarusanus 1 00001IeHrE 3HAHUHT T10




TEMC

10

Buapr xumudeckoit cBa3u. MexaHn3MBI
00pa3oBaHMs KOBAJIEHTHOW CBS3H.
Bonoponnas cBsizb. MexMoIIeKysipHbIe
B3aUMOICUCTBHUS

11

BaneHTHOCTh 1 BaJleHTHbIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX TEOMETPHUUECKUM CTPOCHUEM

12

HpeI[CTaBJ'ICHI/ISI 0 KOMIIJICKCHBIX
COCOIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTtBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUs. THUIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

14

[IoHsATHE O IUCIIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJUIOUIHBIX pacTBOpax

15

HcTuHHBIE pacTBOPHI: HACHIIICHHBIE U
HEHACBHIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapats

16

CrniocoObl BbIpa)KE€HUSI KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3anay ¢ ucnosib30BaHNEM NOHATUN
""MaccoBast 10Ji1 pacCTBOPEHHOTIO BellecTsa",
"MoJiipHasi KOHLIEHTpaus'"

18

Knaccudukaius 1 HOMeHKIaTypa
HEOPraHUYECKUX BEILEeCTB

19

CucreMarusanus 1 00001IeHrE 3HAHUHT T10
TEME




20

KonTponsnas padota no temam "Crpoenune
aroMma. [leproanueckuii 3aKOH U
[leproauueckast cuctema XUMHUYECKUX
anemeHnToB JI. 1. Menpneneesa", "Ctpoenue
BelecTsa. MHOTooOpasue BemiecTn"

21

Knaccudukanus XuMHUecKux peakuuii B
HEOPraHWYECKON U OPraHN4eCKON XHUMUH.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHNAS SHEPTUU IIPU
XMMHMYECKHUX PEaKIHAX

22

TeroBbie 3 GEKTH XUMUYECKUX PEAKIIHHA.
TepMoXUMHYECKHIE yPaBHEHHS

23

Brraucnenus mo YPaBHCHUAM XUMHUYCCKUX
peaKI_lI/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHUYECKOM peaKIuu, e€
3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB.
Karanus u xaTann3atopsl

25

I'omoreHHsIe ¥ reTepOreHHbIe peaKkIuu

26

[IpakTrueckas padota Ne 1 mo Teme
"BausiHue pazauuHbIX (PaKTOpOB HA
CKOPOCTb XUMUYECKON peakuun"

27

OO6patumbie 1 HEOOpAaTUMBIE PEAKITUU.
XUMHYECKOE PABHOBECHE

28

[IpaxTuyeckas padora Ne 2 o reme
"BnusiHue pa3nuyHbIX (PaKTOpPOB Ha
MOJIO’KEHUE XUMUYECKOTO paBHOBECHS"

29

OnexrpoauThueckas aqucconuanusi. CuibHbIE
U cnalble 1eKTpouThl. CTeneHb




JUCCoranumn

HNonnoe nmpoussenenue Bobl. Cpena BOIHBIX

30 pactBopoB. Bogopoausrii mokasarens (pH)
pacTBopa

31 I'maponus coneit. Peakuuu, npoTtekaromuye B
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTuyeckas padora Ne 3 o reme

32 "XUMHUECKHE PEaKIIUU B PaCTBOPax
3EKTPOJIUTOB"
OKHCIUTENBbHO-BOCCTAHOBUTENIbHbBIE

33 peakuuu. BaxxHeillre oKUCIUTENU U
BOCCTAaHOBUTEIHN

14 MeTo/ 311eKTPOHHOTO (371€KTOHHO-HOHHOTO)
OanaHca

35 DNEKTPOIN3 PaCTBOPOB U PACILIaBOB
BEIIIECTB

36 Pemienue 3aiau pa3auuHbIX TUIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

13 CucremaTu3zaius 1 0000IIeHHE 3HAHUHN TI0
TeMe "XuMHUUYecKue peakiuu'

19 KoHTponbHas pabdorta o teme "XuMu4eckue
peakun"
[Tonoxxenne Hemeramnos B Ilepuoanueckon

40 cucTeMe XuMu4eckux anemeHToB JI. U.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Ou3nUecKre CBONCTBA HEMETAIIOB

41 AnoTponusi HEMETaIOB (Ha IpUMEpE

KHCII0poJ1a, cephl, (hocdopa u yriepoaa)




Bopopoa: nonyuenue, pusndeckue u

42 XUMHYECKHUE CBOMCTBA. [ Mapusl
lanmorensl: HaxXOXKAEHNUE B IPUPOJIE, CIIOCOODI

43 NoNy4eHus1, PU3NIECKUE U XUMUIECKHE
CBOMCTBA
I"anorenoBoopoabl. Baxxknenue

44 KHCJIOPOJCOIEPAKAIINE COCTUHEHNUS
rajoreHoB
JlaGopaTopHbIe U IPOMBIIIIEHHBIE CITIOCOOBI

45 MOJIy4eHUs TaIoreHoB. [I[puMeHnenne
rajJJOre€HOB U UX COSTUHEHUN
[Ipaktuyeckas padora Ne 4. Pemenue

46 AKCIEPUMEHTAIIBHBIX 3a/a4 110 TEME
"Tasorensr"
Kucnopon: naboparopHusie u

47 MPOMBINIICHHBIE CIIOCOOBI MTOTYYCHHSI,
¢u3nueckue U XuMudeckue cBorcTra. O30H.
[IpuMeHeHne Kucinopoaa u 030Ha

48 OKCHUIbI U IEPOKCUIBI

49 Pemenue 3anay pa3nuyHbIX TUIIOB
Cepa: HaxXOXJEHHE B MPUPOJE, CIIOCOOBI

50 MoNy4eHusi, PU3NIECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopon, CyIbpuabl

5 Kucnoponacoaepxaiiiue COeTUHEHMS! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KMCIIOThI

53 [IpakTuueckas pabora Ne 5. Pemienue

SKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A3oT: HaX0XXACHUC B IIPUPOAC, CII0COOBI

54 noNydeHusi, GU3NYECKUEe U XUMUIECKHE
CBOICTBa. AMMHUAK, HUTPU/IBI

55 Kucnoponacoaep:xaiiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeHneHue a30Ta 1 €ro COeIMHEHUN.
A30THBIE y100peHUs
®ochop: HaxOkKAEHHE B IPUPOJIE, CIIOCOODI

57 HOJy4YeHHUs, PU3NUECKUE U XUMUYECKHE
cBoiictBa. Pochuas! u pochun

58 Oxkcuabl hocdopa, pochopconepxanire
KucioThl. Comu hochOpHON KHCIOTHI

59 [Tpumenenue pocdopa u ero coeqMHEHUIA.
dochoprbie y1oOpeHHs
[Ipaktuueckas pabora Ne 6. Pemienue

60 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coequHeHU"
VYrnepoa: HaxokaeHUe B IPUPOJIE,

61 aIIOTPOIHbIE MOaUUKaNY; GU3MUECKUE U
XMMHYECKHE CBOICTBA, MPUMEHEHHE

6 Oxkcua yrinepona(Il), okcun yrneponga(IV),
YTOJIbHAS KMCIIOTA U €€ CONH

63 Pemenue 3anau pa3nuyHbIX TUIIOB
KpeMHunii: Hax0xAeHHE B IPUPOJIE, CIIOCOOBI

64 NoJyueHusi, GU3NYECKUE U XUMUUECKHE
CBOMCTBA

65 Oxcupn kpemuusi(I1V), kpeMHueBas KMciora,




CHJIMKAThI

HpI/IMeHeHI/Ie KpEMHHA U €TI0 COCHHHCHHﬁ.

06 Crek1o0, ero moy4yeHue, BUAbI CTeKIIa

67 Pemrenne 3amau pa3nuyHbIX TUIIOB

68 Cuctemaru3zanus 1 000011IeHNe 3HAHUH 110
teme "Hemeramibr"

69 KonTtponbHas padora no teme "HemeTamnsr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHOU pabOTHI,
KOPPEKIIHSI OIHNO0K
[Tonoxenue meramios B [lepuognueckoit

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
OCOOEeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YeK aTOMOB METAJIIIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[TpuMmeHeHre MeTaNJIOB B OBITY M TEXHHUKE

73 Crnnasel MetaiioB. Koppo3ust Mmeranios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUN Psiji HAPSKEHU N

75 MeTaiioB. O61re crnocoObl NOTyYEHHS
METaJIJIOB
OOm1ast xapakTepucTHKa MeTaoB [A-
rpymmsl Ilepuoanyeckoi cucteMsl

76 XMMHYECKHX 3J1eMeHTOB. HaTpuii n kanui:
noJjryueHue, pU3ndyeckrue U XMMHYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

77 O6mias xapakrepuctruka metauioB [1A-

rpymsl llepuoanyeckoi cucteMsl




XUMHUYECKHUX BJIEMEHTOB. Marauii u

KaJIbIUi: TOTy4YeHHe, (GU3NIeCKue U
XMMHYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUHN

78

JXe€cTkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs

79

AtoMUHUI: TIONTy4YeHHEe, PU3NIECKue U
XUMHYECKHE CBOICTBA, MPUMEHEHHE

80

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHU/IA ATIOMUHUS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUS, UX
IPUMEHEHNE

81

Pemenue 3aa4 pa3sjInuYHbIX TUIIOB

82

[TpakTtrueckas padora Ne 7. Pemenue
9KCIIEPUMEHTATIbHBIX 33/1a4 10 TEME
"MeTaJiibl IJIaBHBIX nOoArpynn”

83

OO6m1as XxapakKTeprucTUKa METAIIOB
no6o4yHbIX moArpym (b-rpyrmm)
[lepromuyeckoil CHCTEMbI XUMHUYECKUX
JJIEMEHTOB

84

®u3nYECKUe U XMMUYECKUE CBOMCTBA Xpoma
Y €ro COCIMHEHUI, UX TPUMEHEHUE

85

Baxuelimune coelMHEHUs Maprasiia.
[Iepmanranar kanus, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusnueckre n XUMHUUECKUE CBOMCTBA JKeJle3a
u ero coenuHenuu. [lonydyenue u
IIPUMEHEHUE CIUIABOB XKEJe3a

87

duznyeckre 1 XUMUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHMI, UX IPUMEHEHUE

dusznyeckre ¥ XUMUUECKIE CBOMCTBA IOWHKa

88 U €ro COeIMHEHMH, X TPUMEHEHUE.
I'mapokcokoMILIEKChl IMHKA
[IpakTuueckas pabora Ne 8. Pemenue

89 SKCIEPUMEHTAIBHBIX 3371a4 110 TEME
"MeTtasipl TOOOYHBIX TTOATPYyTIT"

90 Pemenue 3a1au pa3nuyHbIX TUIIOB

91 O06o0061IeHre U cucTeMaTu3alus H3y4eHHOTO
MaTepuaia 1o reme "Meraibl"

92 Kontponbnas padota mo teme "Metaysr"

93 AHanu3 pe3yiabTaToB KOHTPOJIBHOHN padoTHI,
KOPPEKIHS OIINO0K
Ponb xumum B 0GecriedeHuN yCTOHIUBOTO

94 pa3ButTHs yenoBedecTBa. [loHsaTHE O
HAYYHBIX METOJaX UCCIIEIOBAHMs BEIIECTB
Hayunbie npuHIUIIEI OpraHu3aiuu

95 XUMHYECKOTO MTPOU3BOICTRA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHUS
BaXHEHIIINX BEIIECTB

96 XUMHYECKOE 3arps3HEHUE OKPYIKaIOIIEH
CpEeIbl ¥ €T0 TOCIICICTBUS

97 XuUMHUS ¥ 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpEnCTBA

08 Xnmusg mmii. Pons xumuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH

99 KocMmernueckue u napproMepHbIe CpeCcTBa.

briToBas xumusa




XuMHus B CTPOUTENLCTBE. BaskHenne
100 CTPOUTEINbHBIE U KOHCTPYKIIMOHHbIE
MaTepHalIbl

XUMUS B CEIIBCKOM XO3SICTBE.

101 1
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS
102 CucreMaruzanys 1 0000IeHrEe 3HAHNUI 10 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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