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MOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepaibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT COO), mpencraBieHHBIX B  DemepallbHOM  TOCYIApCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TonoXkeHu «CrTparerum pa3BUTHS BocnuTaHus B Pocculickoil
Oepneparuu Ha niepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npo@uIbHOrO OOy4YeHHs, TPU3BAHO OOECHEYHUTHh OOIIEOOPA30BATENbHYIO U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCITUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil o
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNbHBIX TOCTHXKEHHH OOydJaroumxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnefneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To Bcem Ha3BaHHBIM TO3UIMSAM B MPOrpaMMe MO XUMHH MPEAyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M YIIIyOJIEHHOIO YpOBHEM B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEHHMSI Ha ypPOBHE CPEIHEro o0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINUX OMpPENeNEHHBIN TPO(UIIb
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEIHEro OO0IIero 00pa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu NoaxXo010B K 0TOOPY U CTPYKTYpPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYINHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJEéHHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKUUH, paCCMAaTPUBAEMbBIX C TOUKU 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IpoLeccax M IEKTPOJIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEepKaHUE KYypCOB XUMHUHU
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpKaHUM IperMeTa JUIs KJIacCOB XUMHUKO-(PU3NYECKOro mpoduis 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJisspHas Teopus B (PU3MKE), 3aKOHBI COXPAHEHUs



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonoruyeckoro npo¢uiast OOJBIINI yIENbHBI Bec OyleT UMETh OpraHudecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-HayuyHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaJTbHOM E€IUHCTBE MHpAa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IHX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH N1 OOBSICHEHUS
KITIOYEBBIX HJeH M MpoOJeM COBPEMEHHOW XWMHUH, IJISI OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBICHWH, UMEIOIINX ECTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHYECKON Oe30IMacHOCTH MOCIIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BCIIECTB;

e YyIIyOJICHWE TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOAUMBIX JUIsi TPUOOpPETEHUSI YMEHUI OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro 0O0IIero oOpa3oBaHUs MPU H3YYECHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOSKICHHOCTH B II03HABAEMOCTH SIBJICHUH TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHLIBHOMY OOpA30BaHHMIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPBI, MPUOOPETEHUE OTBITA OOIIECTBECHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO61Iee 9nCiIo 9acoB, MPETYCMOTPEHHBIX JJI U3YUYCHUS] XUMHUH HA yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. THUIbl THOpUIU3AMK aTOMHBIX OpOHUTaNei
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBI3EM B MOJEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYeCKUX COeAMHEHUU. MOoJeKyasipHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupukanuu oOpraHudeckux BemecTB. [loHsTue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTtanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaIUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOMCTBA:  PEaKUWH  NPHUCOCAUHEHUsS,  JUMEpHU3alUUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOLOPOAHOM pPaAuKalle, PEAKLUNUHA NPUCOECAUHEHUS, OKUCIEHHE TOMOJIOIOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lonmumepusanus ctupona. CrocoOsl OTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOIrPYIILy, HUTPOrpynmy, LIHWAHOTPYyNIy,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE H TP CHUHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICHCTBHE AallETHIIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIACTMAacC, KaydyyKOB HM PE3UHBI, MOJEIUPOBAHUE MOJEKYII
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuid psna, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCIIOTAMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuun Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMoJIOrMYeCcKUe psisibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, m3omMepuss M HOMEHKJIaTypa. DU3MUEeCKHE CBOMCTBA albIETUIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE IPEENIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKAMM, PEAKUUH C YYaCTHUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢pupbl. ['oMonoruueckuil psan, oOumas ¢opmysia, U30MEpUs U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeIeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA W HaxXOXxAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH M 1eiunoso3a. CTpoeHue MakpoMOJIEKYJl Kpaxmania, TJIMKOreHa |
LEJUT003bl.  PU3NYecCKne CBOMCTBA Kpaxmana M LEJUIOIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MPEBPALICHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBCHHBIC PEAKIIMU Ha aibJAeTH]bl (C THIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4 no TemaM «ChupThl U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepBUYHBbIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TpeACTaBUTEIb aMHHOB apomaTuyeckoro psjaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuM, OOpa3oBaHUE TENTUIHON CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEHIECTB W MX IPEBpalICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeIUHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJOPOTPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peakluMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH MPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHbIN (PaKT, runoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSTHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



dorocuHTE3, IbBIXaHHWE, OEJKH, YTIJIEBOABI, JKUPHI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB II0 AaTOMHBIM — OpPOMTAJISIM.
DOneKTpoHHbIE KOH(UTYypaALIMK aTOMOB 3JIEMEHTOB NIEPBOrO—4ETBEPTOrO MEPHUOIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(UIYypallMH HOHOB.
DNEeKTpOOTPULATENBHOCTb.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsA3b nepuoanyuecKoro 3akoHa u llepuoanueckoi cuCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB MO TrpynnaM ¢ IepuoaaM. 3HAYEHUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHeie cBsaA3u. BogoponHas CBs3b.
MexMoneKysspHble B3aUMOEHCTBHS.

BajnleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b DJIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBienre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHJbl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUN.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtaioruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudyeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuiibHbIe U cJaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [lpolecchl OKHCIEHHST YW BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TEPOKCHUJAa BOJIOPOJa B MPUCYTCTBUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenne, ¢uznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxHenmue KUCIopoacoaepxK amime
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeIUHEHNN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B OpUpoOJe. AJUIOTPOIHBIE  MOIAUDUKAIIIY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHre MpOCTBIX BEIIECTB, 0OPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamwioB B [lepponnyeckoil cucteMe XUMMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MmetawioB.  OOmume  crmocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuil: mnonyyeHue, (U3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHU.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMUYECKHUE CBOMCTBA, NPUMEHEHHE NPOCTHIX BEIIECTB M HX COEIUHEHHIA.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(Vl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCUbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TUIPOKCUA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertasibl TJIaBHBIX TOArPYIID», «MeTauibl TOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIM OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSTHH, MPUHSATHIX B OTJEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duznka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kiaeTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsD» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA NpeaMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIE€SITEIBLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYyAa YYEHBIX U IPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUs1 TIpaBWJI 0Oe30macHOro oOpalleHusl C BelleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (yHNOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH TMPAKTHUYECKUX 3adad
COI[MAJILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TPyAa U pe3yibTaTaM TPyAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI MTPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPa H CHeNu(PUKy METONOB TO3HAHUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yUeOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE y4YCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKUe AeHCTBHSA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPH OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI M 3aKIFOUCHUS,

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEaKINiA;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

NpUOOpETaTh OMNBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aj1aBaTh BOMPOCHI 110 CYILECTBY 00CYKAaeMOM TeMBbI B X0/1€ AUAjIOra W/Uin
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWU YUYEOHBIX UM HCCIENOBATCIbCKUX 3ajay, BBIOMpaTh Hambolee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHS MMPOTPAMMBI 10 XMMHH Ha YTI1yOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIPETAIMA U TIPEOoOpPa30OBaHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
M3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JJaHUH HOBBIX MAaTE€pPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAIILHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIIMNE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, WOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpylma, paaudKal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUS CTPYKTypHas M HPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJSIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS MPUYMHHOCTY U CUCTEMHOCTH XUMHWUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdektoi, opuentantsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUUYECKON
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUUECKUX
BEILIECTB;

COCTAaBJISATh YPAaBHEHMS] XMMHUYECKMX PEAKIMN U PACKPBIBATh UX CYLIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BAaHUS MJIS OTICITHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWJINH, JTUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS ONPEAENATh BUJI XUMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YIJIEBOJOPOJOB, CIUPTOB, AaJIbJECTHUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCIOJH30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICITUTEILHON JEATEIbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHUE, 0000IleHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHUI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  SKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMCHHUH: CAaMOCTOSITEIBHO IIAHUPOBAaTh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMECHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUS HA YKUBBIC OPTraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3aauei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00eCleueHnr yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUH MHPOBO33PEHHUS W OOIIEed KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOTBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAITN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKasgs CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMUecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMM, CKOPOCTh XMMHUYECKON PEaKIMK, XMMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TIPEJICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
WCITOJIb30BAaHUU BAXXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS NpPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HoMeHkatypy (IUPAC) u TpuBnansHbIe Ha3BaHUS OTIACITHHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHHUSI ONPEAEIATh BAICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBONCTB BEILIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM IPU3HAKAM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHMX JJEMEHTOB IIE€PBOrO—4ETBEPTOTrO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHMUYECKHX JJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (ONMUCHIBATH) OOIIHUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMUHUS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHS MOJ1 BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPeasIbHbI U MBICJICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIICHTPAIUS;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEICCTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJIyKTa peakiuu; OOBEMHBIX OTHOIIECHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIWKATOPOB, H3YYEHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueM, (HOpMyaupoBaTh I€Jdb HUCCICAOBAHMS, MPEACTABIATh B
pasnu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIATh MPaBUJIa TIOJIH30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUS! CBOETrO 3J0POBbS, OKPYKAlOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

chOpPMHPOBAHHOCTh YMEHHUN: OCYHIECTBIISITh IEJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 12

Hroro no paznueny 12

Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 ‘ BricokoMonekynsipHble COSIMHEHHS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menneneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Hemeramnbl 31
2.2 Mertabl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenMer 1 3HaYE€HKHE OPraHUYECKOMN
XUMUH, [IPEICTABIECHUE O MHOI000pa3uu
OPraHUYECKUX COCTMHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa Yriiepoia
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHUSA).
BaneHTHbIC BO3MOXHOCTH aTOMa yriepoia

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ (EeKTHI B MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHUYECKUX BEILECTB

Knaccudukanus peakuuii B opraHndeckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dbopmyrna, HOMEHKIATypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

11

dusnyeckue U XUMUYECKHE CBOMCTBA
AJIKaHOB

Haxoxnaenue aakaHoB B Inpupoxac.
CriocoOsbl MOJIYy4YCHU U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa 1 U30MepHsi, 0COOCHHOCTH
CTPOCHHSI U XUMUYECKUX CBOMCTB, CIIOCOOBI
HOJTyYEHHsI U PUMEHEHHUE

13

14

15

Pemenne pacu€THbIX 3a1a4 HA
ornpeziesieHue MOJIEKYJIIpHOU (popMyIbl
OpPraHUYEeCKOro BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oOas
(bopmyna, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XNUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI mosryueHus 1 IpUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "TlosrydyeHune 3TUIIEHA U U3YUYEHHE €r0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 ompeieJICHUE MOJICKYJIAPHON (OPMYJIBI
OpPraHUYecKOro BeUIecTBa
AJKaueHsbl: CONpPsHKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIMPOBaHHbIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHMUSI

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

91 CriocoObI moTyueHus 1 IpUMEHEHNE
QJIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 dopmyna, HOMEHKIATypa, IEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢duznyeckue cBoiicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiuy Ha TPOMHYIO CBA3b

o5 CriocoObI nostyueHus 1 NpUMEHEHNe
QIKMHOB

26 Pemenue 3aga4: pacdy€Thl MO0 ypaBHEHUIO
XUMHYECKON PEaKUN

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApeHbBI: TOMOJIOTUYECKUH PsiJI, 00IIIast




dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH30J1a B TOTyoJa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

29
3aMeIIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSAMHECHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTUpOJIa
Pemenne pac4€THbIX 3a1a4 HA

32 orpezieNieHue MOJIEKYJIApHOM (popMyIbl
OpPraHHYECKOTO BEIIeCTBA

33 CriocoObI oTyueHus 1 IpUMEHEHNE
apeHoB

34 ['eneTnueckas cB3b MEXAY pa3IMuHbIMU
KJIaccaMH yTJIeBOJJOPOIOB
Pacuérel Mo ypaBHEHHSIM XUMHUYECKHX

35 peakuuii. CucremaTusanus u 06001eHe
3HAHUMU 110 TeME

36 [Ipupoansiii ra3. [lonyTHele HeTAHBIE
rassl

37 KamMeHnHbIit yroib U IpoIyKThl €ro
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoOTKU

HePTH




39

I'enernueckas cBI3b MCKIAY Pa3sIMUHbIMU
KJ1acCaMH yIjI€BOJOpPOJ0B

40

41

42

lNanorenonpou3BoHbBIE YTIEBOAOPOJIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMEIICHHS TajoTcHa

JleWicTBue 1miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaHMO,Z[efICTBHG
JUrajJorcHaJJkaHoB ¢ MarHu€M M IMHKOM

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
pazneny "YrieBogopoas”

43

KonTtponpsHast pabora o Teme
"VYrneBonopozs"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
TOMOJIOTUYECKHUH psizl, oOmmas popmyia,
CTPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccupuxamus,
¢buznyeckue cBoicTBa

45

46

XHUMHUYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 NpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATYpa U
M30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTHUJICHI'JIUKOJIb U
FJ'II/II_[epI/IH, 1704 q)HSquCKI/Ie N XUMHNYECCKHUEC
CBOWCTBA

CriocoObI nostyueHus 1 NpUMEHEHNe




MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH (peHOTa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoO0bI MOTy4eHUS U IPUMEHEHUE
denona
[Tpaktuueckas padora Ne 2. Pemenue

53 IKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe
"Cruptsl U peHobI"

54 Cucremaru3zaius u 00001IeHUE 3HAHUH 110
TeMe
AnBAETUIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOM rPyIIIBL;
TOMOJIOTHUYECKHE PSIJIbI, 001mas opmyiia,
U30MEpHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOICTBA; peaKIy MIPUCOCTUHCHUS

57 Peakiuu okuciaeHHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJIeTHI0B U KETOHOB

58 Crioco0bl 1oTyuYeHus ajabACTUI0B U
KETOHOB
OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 N3omMepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCTIOT, UX (pU3HUECKUe CBOMCTBA

61 XYMUYECKUE CBOWCTBA MIPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO00Opa3ne KapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HENIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraButeny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI oTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIJI,
oOuras popmyna, u3oMepust 1
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a71a4: IO YPABHEHUIO
XUMHYECKOW PEaKIMU, Ha OMPEIECICHNE
MOJIEKYJIIPHOUM (hOPMYJITBI OPTaHUUECKOTO
BEII[ECTBA

[TpakTuueckast pabota Ne 3. Pemienue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

72 CHHTETHYECKUX MOIOIIUX CPEACTBAX
(CMC)
['eneTnueckas cBs3b yIrieBOJOPOJOB U

73 KHCJIOPOACOAEPKAILUX OPIraHNYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakiui

75 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
TeMe
OO011ast XapakTepUCTHKA YIII€BOJOB U

76 KJIaCCHU(UKAIUS yIIeBOI0B (MOHO-, T-
HOJIMCaXapuabl)

77 MoHocaxapuabl: pU3NUECKue CBONCTBA U
HaXO0JKJEHHE B IIPUPO/IE

78 [IpumMeHeHme TIIOKO3bI, €€ 3HAYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MajbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
NpUMEHEHHE IUCaXapHJIOB
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKY I,

80 ¢du3nueckre 1 XUMHYECKHE CBOMCTBA,
pUMEHEeHHE

81 [Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

oTpeieJICHUE JA0IU BbIXOa MPOIYKTa




peakiru OT TCOPECTUYCCKU BOSMOKHOI'O

83

84

CucreMmarusanys U 0000IeHNE 3HAHUHN 110
pazzaeny

KoHnTponbHas pabota 1o teme
"Kucnopocoaepxaniue opraHn4eckue
coenuHeHus"

85

AMUHBL: KIacCUpUKALH, CTPOCHUE
MoJIeKy1, o01as ¢popmyna, u3oMepus,
HOMEHKJIaTypa U (pu3nyecKre CBOMCTBA

86

87

88

XUMHYeCKUE CBOWCTBA aNU(PaTUUECKUX
aMUHOB

AHWINH: CTpOEHUE aHWJIMHA, 0COOEHHOCTH
XMMHYECKHUX CBOMCTB aHUJIMHA

CriocoOpbI mosrydeHus 1 NpuMeHEeHNe
anndaTUIEeCKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtzaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XHUMHUYEeCKHE CBOMCTBAa aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIJIU3 TIENTHIO0B

benku kak npupoIHbIE TOTUMEPHI;
CTPYKTYpbI O€IKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>Ka1u1/Ie TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBI)IG KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJiornyeckas POJb




94

[IpakTuueckas padora Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe
"A30TcoAepKale OpraHu4ecKue
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Perenue
AKCIIEPUMEHTAJIBHBIX 33a4 110 TEME
"Pacnio3HaBaHKe OpraHUYECKUX
coenuHeHun"

96

Wrorosas koHTpoJibHAs paboTa 110 TeEMe
"A30TcoiepKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3aLINs U
IIOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIH
CUHTETHUYECKHE KayuyKu. Pe3nHa

100

Bosnokna: HatypasibHbIE, HCKYCCTBEHHBIE,
cunternueckue. [lomumeps! crenuaiTbHOTO
Ha3HAYCHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHue MiaacTMacc M BOJIOKOH"

O06o0011eHNEe U CUCTeMAaTH3aIs
U3yYEHHOI'0 MaTepuasa o Teme
"BBICOKOMOJIEKYJIIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOTPAMME



11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTnyeckue fa[3yqennﬂ :)lﬁ[()l:lI;OBaTeJILHLIe
padoThI padoTsbI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. 30Tormbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHUCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMu4ecKkux 3nementos /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuoiaM
9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO 1




TEMEC

10

11

12

Bunnl xumnueckou ¢Bsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyJIspHbIE
B3aUMOJICUCTBUS

BaneHTHOCTE U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THmbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[IoHsATHE O IMCIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VlcTUHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoOb! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ HCnoab30BaHUEM TTOHATHI
""MaccoBast J10J1s1 pacTBOPEHHOTO BelecTra',
"MossipHas KOHUEHTpaus"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BELIECTB
Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TeEME




20

21

22

KontponsHas pabora no temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
aneMmeHnToB JI. 1. Menpneneesa", "Crpoenne
BelecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XUMHYECKUX pPEeaKInii B
HEOPraHWYECKOW M OpraHUuYeCKON XUMUU.
3aKOH COXpaHEHHMs MacChl BEILIECTB; 3aKOH
COXpaHEHUs U TIPEeBPAICHUS SHEPTUU TTPU
XAMUYECKAX PEAKIUAX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKIuii 1 TePMOXUMUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakuuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u katanuzaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINHN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMUYECKOH peakiuun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHUYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




JUucconruanu

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpax AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMHYEeCKHE peakllui B PaCTBOPax
3JIEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHe#mme OKUCIUTEN! U
BOCCTAaHOBUTEIHN

34 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 CucreMmarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonrtponsHas padorta no Teme "Xumuueckue
peakiuu"
[Tonoxenue Hemeramios B [lepuoanueckoi

40 cucTeMe XMMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe

KHCTIOpoJia, cephl, (hocdopa u yrieposaa)




Bopopoa: nmonyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
l"amorensl: HAXOXKICHHE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoopoabl. Baxkuerue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
TaJIOTeHOB
JlabopaTopHble U MPOMBIIITICHHBIE CTIOCOOBI

45 nosrydeHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M X COCIUHEHHI
[IpakTuueckast padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Tasnorensr"
Kucnopon: naboparopHeie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS,
¢buznueckue U xuMudeckue ceorctra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvyHbIX TUTIOB
Cepa: HaxO0XJIEHHUE B MPUPOJIE, CTTOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE H XUMUICCKHEC
CBOICTBA

51 CepoBoaopo, CyabhuIbI

59 Kucnopoicoepkaniiue COSMHSHHS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaX0XKJICHHUE B TIPUPOJIE, CITOCOOBI

54 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopoaconepxkaiue coeluHEHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHne a30Ta U €ro COSAMHEHUH.
A30THBIE yA00pEHUS
docdop: HAXOKAEHUE B IPUPOJIE, CIOCOOBI

S7 NOJy4YeHHs, PU3NICCKUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopcoaepxaiiue
kucnotbl. Conu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®Dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXxoXIeHHE B IPUPOJIE,

61 AJIOTPOMNHbIE MOAUUKALNY; (PU3HUECKHUE U
XUMHYECKHE CBOWCTBA, IPIMEHEHHE

62 Oxcun yraepoaa(ll), okena yriepona(1V),
yroJjibHasi KUCIIOTa U €€ CoNn

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB
Kpemuuii: HaxoeHue B IPUPOJIE, CIIOCOObI

64 NOJy4YeHUs, GPU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxcun kpemuud(l1V), kpeMHueBast KMCIOTa,




CHJIMKAThI

[IprMeHeHre KpEMHHUS U €r0 COSTMHEHUH.

66 CrekIi0, ero MoJiy4eHue, BUIbI CTEKIIa

67 Pemenue 3a1ay pa3nuM4HbIX TUIIOB

68 CucreMmaru3anus 1 0000IeHNe 3HAHUI 110
teme "Hemeramsr"

69 KoHnTtposnbhas padora mo teme "HemeTamnsr"

70 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIIHsI OIUO0K
[Tonoxenune metamios B [lepuoguueckoit

71 CHCTEME XMMUYECKUX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MmetaioB. Kopposust metannon

74 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O0IKe crnocoObl TOMyUeHUs
METAaJIJIOB
OO6mas xapakrepuctruka metaiion |A-
rpynnsl [leproandeckoit cucTeMbl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanuii:
nosydeHue, GU3NIecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUU

77 O6mras xapakrepucTtrka MetayioB |A-

rpynnsl [lepuoguueckoit cucTeMbl




XUMHYECKHX DJIEMEHTOB. Maruuim u

KaJIBIIMIA: TTOJTy4yeHue, GU3ndecKkue u
XMMHYECKHE CBOMCTBA, MPUMEHECHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUMN

78

79

80

JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

AOMUHUN: TIOJTyYeHHUE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aa4 pas3s/IM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTaJibl TJIaBHBIX oArpynn"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noArpymnn (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxueiire coenMHEHNs] MapraHia.
Ilepmanranat kanus, €ro OKUCIUTEIbHbBIE
CBONCTBA

86

87

duznueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

dusnyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKHE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe
"Mertasuipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTposbHas padota mo teme "Mertaibr"

93 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIHs OMUO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/IaX UCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMUMHUYECKOTO IIPOU3BO/ICTBA.
[TpomsblIIeHHbBIE CITOCOOBI MOTyYeHHS
BaXXHEUININX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYKaroIei
CpeZbl M €ro MOCIEICTBUS

97 XWUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCTBA

08 Xumus . Ponb xumun B o0ecrieueHuN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumug




XuMHS B CTPOUTENBLCTBE. BakHeimme

100 CTPOUTEIIbHBIE U KOHCTPYKITHOHHBIC 1
MaTepHuabl
101 XuMHUS B CEJILCKOM XO3SMCTBE. 1
Opranudeckne U MUHEpAIbHBIC YI00peHUs
102 CucreMmarusanys 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 xnace/ npodunsras ['abpuensa O.C., Octpoymos U.I'., Cnaakos
C.A., AxunonepHoe o6bmectBo «M3narensctBo «IIpocBenieHue»
Xumus, 11 xknace/ npodunsras ['abpuensa O.C., Octpoymos U.I'., Cnaakos
C.A., JIéBkun A.H., AxunonepHoe obmectBo «M3narensctBo «IIpocBemienne»
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET

OBOPYJIOBAHHUE

OO6opynoBaHKE IIEHTPa €CTECTBEHHO-HAYUYHON U TEXHOJIOTUYECKOU
HanpasjeHHocTen «Touka poctay



