MYHHMIIUTTA/IBHOE BHO/DKETHOE OBIIEOBPA30BATE/TbBHOE YUYPEX/IEHUE
«IIKOJIA Ne 139» I'OPOJICKOI'O OKPYT'A CAMAPA

YTBEPXIAIO COI'VIACOBAHO PACCMOTPEHO
4

3amectyreis qupexTopano YP  Ha 3ace/laHMM METOUYECKOro
57 ) e ofbeMHeHHs i
_.b‘_,f;?/hymeuosa KB/ ¢ BRIEEES

TEXHOJIOrHYeCKOro LUKIa
Y nporokon Ne 1
ot «30» aBrycra 2023r.

I'lp.egcega'renb/MO

_. eil L&idponosa KIO

C=RU, O=MBOY LLkona Ne 139 r.o.
Camapa, CN=PatkeBun4 NpuHa
BukTtopoBHa, E=so_sdo.school 139
@samara.edu.ru

ll ‘\ 00fbb3488b20127000
2025.02.06 17:22:09+04'00'

PABOYAS ITPOTPAMMA

y4eOHOro npeamera « XumMust. Yriry0JieHHbIH YPOBEHD)

st ooyyatrormumxest 10 —11 kiaccos

Camapa 2023 rog



MOSICHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparuu», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTra «XuUMHUsD» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB UIIKOJbI, HEOOXOAMUMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOyYEeHUs B OpraHu3aluax MpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPUOPUTETHBIX JUCIIUILIVH.

B mnporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4aeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOMTOMY SIBJISFOTCSICIIE Y FOLTUEBBITIOIHAEMBICITPOrPAMMONTIOX UMUK (D
YHKIIAH:

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.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
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  JEHUCTBUM  OOYyYaloOlIErocss 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 CPETHEr0 MpoPecCHOHAIBHOIO
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 OpraHu3anusax npodeccuoHanpsHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENIBPHONW MPOTPAMMBI CPETHEr0 OO0IIero 00pa3oBaHUs
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE 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 — «Opranmueckas 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 TEOPH B XUMHUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJisspHas Teopus B (PU3MKE), 3aKOHBI COXPAHEHUs



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

B TO ke BpeMsa 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-HayudHblE HpeaMeTv», «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 (opMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
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: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
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 SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHIECKON Oe30IMacHOCTH MOCIIEICTBUIN
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 yCHENTHON MpodecCuoHaIbHON U OOLIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPBI, IPUOOPETEHUE 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).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToma yriepoja. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKuX COoeAUMHEHUU. MOJeKysapHble W  CTPYKTYpHBbIE  (HOPMYIIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenre o kKinaccupUKAMK OpraHuyeckux BenlecTB. IlloHsaTne o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpTaHUYECKUX peakiuuil. 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 MPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB MPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEaKUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMydYeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

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. @PU3NYECKHE 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 IPUMEHEHHE AJTKAIMECHOB.

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:  PEaKkUWH  NPHUCOCIWHEHHUs, JUMEpU3alUuud 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 U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JIbHOM KOJIbIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHslil yrojib U npoayKThl ero nepepadorku. Crocoosl nepepadoTku HeTu:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

3HaKOMCTBO ¢ paboroil HedTenepepabaTbiBaOmux 3aBo0B Camapckoit
obnactu — KyitosimeBckoro, HoBokyiiOblmeBckoro u CheI3paHCKOro. 3HAKOMCTBO
¢ npodeccusaMH, HY>)KHBIMA Ha 3TUX MPOU3BOJICTBAX M YYEOHBIMU 3aBEICHUSIMH,
IJIe MOXHO MOJTYYuTh 3T crieruanbHocTh (CamI TV, HEDTIHOM KOIIIEK).

['eHeTHyecKas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIIEBOAOPOJOB. Peakiuun
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBue Ha TraJOoreHNpOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaelcTBUE TUTaIOTEHATIKAHOB C MArHUEM W LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX NPEBpaIlCHUN:
n3yueHne (PU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJAOpOJOB Pa3JIMUHBIX KIJIACCOB (0OecIBeuMBaHUE OpPOMHON WIIU
WOJHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIICHA C
aMMUa4YHBIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapy)EHUE
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, IOJy4YEHUE HDTHICHA W
M3YUCHHE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM  TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJIEBOJOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaep:kamue opranHudecKue coelMHeHH.

[Ipenenvubie omHOaTOMHBIE COUpPTHL. CTpoeHUE MOJIeKyn (Ha mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa u kiaccudpukamms. Dusndyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoNHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: PEAKIUU 3aMEIIeHUs, JerujipaTallid, OKHUCIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHMH  KHUCJOTaMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE dTaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTU HUBUYECKUX U
XUMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pPEAKIIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTAMH, KAayeCTBEHHAsh pEaKUUs HAa MHOTOATOMHbIC
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.



JleiictBue Ha opraHu3Mm 4YesoBeka. C(CnocoObl MOJMYyYEeHHs U [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOTO sifpa. Puszmueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX
cBOMCTB (eHnona. KauecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
Crioco06s!I osrydeHus: U mpuMeHeHue gperomna. @enonpopmanbaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoiorudeckue psiabl ajlbJeruoB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nyeckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUU Ha aJIbJETH/IbI.
CrocoObl OJTy4eHHS M IPUMEHEHHE alIbJETHI0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPEAEIIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMUd KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YIJIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOWCTB MYypaBbUHOW KHUCHOTHIL. [loHATHE O TPOU3BOMHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
Oco0OEHHOCTH CBOMCTB HENPEACNbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JIUHOJEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI OTyUeHUs! U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyia, U30MEpHUs |
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 11eioyHou cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPIKAIIUX OCTATKU
HeTpeeIbHBIX JKUPHBIX KUCJIOT. JKUphI B IpUpo/Ie.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO61mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U mojucaxapujbl). MoHOocaxapuapl: TIIIOK03a, (pyKTO3a, rajgakrosa, pubosa,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMUYECKHE CBONCTBA ITIOKO3bI: PEAKIIUU C yYaCTHEM CITUPTOBBIX U aJIbJACTUIHON
IpylI, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapuoB. Haxoxenue B npupoje u npuMeHnenue. Ilonucaxapuapl: kpaxmai,
INIMKOTeH W nemwnono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmania, IJIMKOr€éHa U



HeUT003bl.  DU3MYECKUE CBOMCTBA Kpaxmaiaa U UEJUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHash peakiusi ¢ HOoAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOJIO03BI: TUAPOIU3, MOdydeHne 3(pupoB 1emutrono3sl. [loHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHpPTa JUXPOMATOM Kajusi (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIoKo3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANbHBIX 33a/1ad 1o TeMaM «CHupThl U
dbenonb, «KapooHoBbie KUCTOTHL. CIOXKHBIE YDUPHD».

A30TCoaep:Kale OPraHuYecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue U apoOMAaTHUYECKUE, TIEPBUYHBbIC, BTOPUYHBIE UM TPETUUHBIC.
Crtpoenne moiekyn, oOmas (Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE TEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJi aJIKWJIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHmwIMH. CrocoObl
MOJyYeHUsT M TpuMeHeHue anudaruueckux amMuHOB. [lonmydyeHue aHuUiMHA U3
HUTPOOEH307a.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENIH O
AMUHOKHUCJIOT:  TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMHUHOKHCIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCJIOT Kak aM(pOTEpHBIX  OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAuM, OoOpa3oBaHUE TENTUIHONW CBSI3U.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBA OCJIKOB: THUAPOJIN3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCINEpUMEHTANIbHBIE METOJIBl HM3y4YEHUS BEUIECTB M HMX IPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypamus OEIKOB MPHU HArpEBaHWM, IBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepkalue ~— opraHMuyeckue — coeauHeHus’» U «Pacmo3naBanue
OpPTraHUYECKUX COCTUHEHUIN.



BbicokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE MOHSTHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSS MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHS.

[TomumepHbie Marepuansl. I[lmactmacchl (NMOJMATHIICH, TOJUIIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETAKpWIAT, IOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DI1acTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHE Kay4yKH
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypaigbHble (XJIONOK, MIEPCTh, MIETK), HICKyCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMopa3iaraeMble MOJTUMEPHI).

DKCINEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KaydyyKOB, pEIIEHHE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

3HaKOMCTBO ¢ paboToil mpennpusitus ToNbATTUKAYYyK. 3HAKOMCTBO C
npodecCusiMU, HY KHBIMU Ha 3TOM MPOU3BOJICTBE U YUCOHBIMU 3aBEACHUSMH, T]IC
MOXHO TOJIY4UTh 3TU crienrayibHOCTH (CaMI TV, moNMuTeXHUYECKUM KOJUICXK).

PacuérHble 3anaumn.

Haxoxnenue MonekyiaspHOd (GOpMysbl OPraHUYECKOTrO0 COCAMHEHHS TI0
MacCOBBIM  [JIOJISIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIPHON  (pOpMYJIbI OPraHUYECKOro COoequHEeHUs 1Mo Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOMHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOPMYJIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIOCOOOB
MOJIyYeHHUsI, OMpeeieHue JO0JM BBIXOJa MPOAYKTAa PEAKIHMH OT TEOPETHUECKHU
BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAHWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHNWE, HAYYHBIA (DaKT, THUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.



@®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, MOJEKYJIa,
HSHEPreTUYECKU ypPOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PM3WYECKHE BEIMYUHBI, CIUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIHs,
Macca.

buonorusi: kierka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTadoIHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THIT TMUTAHUSA, OpOXKEHUE,
dboToCcUHTE3, HbIXaHWE, OENTKHW, YTJIECBOIbI, JKUPBI, HYKIECHHOBBIC KHCJIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIe UCKOMTaeMble, TOTLIMBO.

TexHONorus: INHUILEBbIE NPOAYKTHI, OCHOBBI PAalLMOHAIBLHOIO IIUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBbIE YMCJa. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, P-,
d-, f-aomementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOHPUTYpaIlMi aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypaluud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[lepnognuecknil 3akoH U llepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CBsA3b NepuoanyuecKoro 3akoHa u llepruoanyueckoi CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOECHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CIOXKHBIX BEIIECTB [0 TIpylnaM H© IEepuoJaM. 3HayeHUe
nepuoguueckoro 3akona /[.1. Menneneesa.

XUMHYECKasT CBA3b. BuUIBI XUMHYECKOW CBS3U: KOBAJIICHTHAs, WOHHAs,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKUENTOPHBINA. DHEPTHs U IJIMHA CBsI3U. [10IsIpHOCTh, HANIPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsa3u. BonoponHas CBA3b.
MexMOJIEKYIIIPHBIE B3AUMOICUCTBUS.

BajnleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTHM aTOMOB. CBSI3b 3IJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C KX F'€OMETPHUUECKUM CTPOEHUEM (HAa IPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBarenb, JIMIaHIbl. 3HAYE€HUE KOMIUIEKCHBIX COEIUHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMUH.



BemectBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOCHUA. [ HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremMax. MctuHHble pacTBOphl. Ipeacrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIUM PaCTBOPOB:
MaccoBasi JoJIsl BELIECTBA B PaCTBOPE, MOJISIpHAsl KOHIEHTpanus. HacelllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMruuecKux peakiuii B HEOPraHWYECKOM M OpraHuYecKOil
XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoxumMuyeckue ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiliu, €€ 3aBUCUMOCTb OT Pa3lUYHbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTanu3aTtopsl.

OO6paTtuMble 1 HeOOpaTUMbIEC peaklui. XuMHueckoe paBHoBecue. KoHncranrta
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIMEC HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIlMU BEIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun JlelllaTense.

Onextponutnyeckas aucconuarusi. CuibHbIE W clIaOble DJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpaJibHAasd,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'uaponus comneid. Peakiun
MOHHOTO OOMeEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKUCIUTENM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCUJAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJENU
KPUCTALUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, oTpe/eiieHre
Cpelbl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3y4YCHUE BIUSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tomoxenne HemerayuioB B Ilepuoguueckon cucremMe XUMHUYECKHUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znyecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEPE KUCIOPOJA, CEPHI,
dbocdopa u yraeponaa).



Bonopon. Ilomydenue, ¢gusznyueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuisbl.
TonIMBHBIE AJIEMEHTHI.

["anorennl. Haxoxnenue B mpupoje, crnocoObl MOJydeHus, (puanyeckue u
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOAepIKaIlne
COEJIMHEHHU ranoreHoB. JlabopaTopHble W IPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COCAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBIIIJIEHHBIE CIIOCOOBI MOIYYEHUS
kucnopoaa. @U3NYECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4eHUs, (U3NYECKUE U
xumuueckue cBoiictBa. CepoBopopona, cyiabduasl. Oxcun cepbi(1V), okcua
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX coiid. OCOOEHHOCTH CBOWCTB
cepHoil kucnoTel. [IpuMeHeHre cepbl U €€ COeTMHEHU.

A3zor. HaxoxaeHue B mpupoje, CHocoObl ModayyeHus, (U3HYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTPUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COCTMHEHHM. A30THBIE yI00pEHHUS.

3HaKOMCTBO ¢ paboroit mnpennpusitusi ToapATTHA30T. . 3HAKOMCTBO C
npodeccusiMu, HyKHBIMU Ha 3TOM IMPOU3BOJICTBE U YUCOHBIMU 3aBEACHUSAMHU, T]IC
MO>KHO MOY4YHUTh 3TH crietralibHOCTH (CaMI TV, moauTeXHUUeCKHi KOJIEIXK).

®ocdop. Haxoxnenwe B mpupojne, CHocOObl MOMy4deHUs, (U3HUYECKUE H
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl (ochopa, Gochopuas
kucinota u e€ conu. [lpumenenue ¢ocdhopa u ero coeauHenuii. docdopHbie
yaoOpeHus.

VYrnepoa, HaxoxIeHUWe B OpuUpoAe. AJUIOTPONHbIE  MOAU(PHUKALMUU.
dusnyeckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepogom. Okcup yrinepona(ll), okcun yrnepona(lV), yrompHast kucnora u eé
COJIU. AKTUBUPOBAHHBIN YyTOJb, afcopOuus. DynepeHsl, rpadeH, yriepoHbIe
HaHOTPYOKu. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YTJIEPOJOM, U €Tr0
COEJIMHEHUMH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl TOMydeHHs, (PU3NUECKHE H
xumuueckue cpoiictBa. Okcuna kpeMuusi(1V), kpemMHHEBas KHCIIOTA, CHIIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeauHeHnii. CTeks0, ero mojiydeHue, BUIbl CTEKIIA.

[Tonoxxenne MetayioB B [lepuoanyeckord cCUCTEME XUMHUYECKHUX DJIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O00O0JOYEK aTOMOB MeTauioB. OOmime
dbu3ndeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBel METANIOB.



DNEKTPOXUMHUYCCKUN PsAJ HampsokeHud MeTawioB.  OOmue  crocoOsl
MOJTyYEHUS METAJIOB: TUAPOMETAILTYPIHS, MAPOMETAILTYPrus,
anekrpometaiutyprusi. [lonartue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Oo6mas xapakrepuctuka MmetamioB |A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OdJeMeHToB. HaTtpwii w kamuii: momydeHue, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

Oo6mas xapakrepuctuka metaioB |IA-rpymnmer Ileprogudyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUui: TOJydYeHue, (QU3NYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IIPOCTBHIX BEIIECTB U HUX COCAMHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJIOMHUHMI: TTOTyyeHue, (pU3nYecKkue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBa M €ro coeauHeHuid. AmdorepHbie CBOMCTBa OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0o4HbIX moarpymn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Ou3nYeCKne U XMMUYECKHE CBOMCTBA XpoOMa U €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaThl, UX
OKHUCIIUTEIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla U €ro COEIWHCHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranma(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

duznyeckrue M XMMHUYECKHE CBOMCTBA JKejie3a M ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHenue xemnesa
Y €r0 CILIABOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
MIPUMEHECHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydeHue, (U3MYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMILUICKCHI ITMHKa. [IpuMenenue
IIMHKA U €r0 COCINHEHUM.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJE, M3Yy4YEHHUE KOJUIeKIMU «MeTaluibl M CIUIaBbD», B3aUMOJICHCTBUE
HIEJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICMCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEHN, KAYECTBEHHBIE PEAKIIMY HA HEOPraHUYECKHE aHUOHBI, KATUOH BOAOPOIA
M KaTUOHBI METAJJIOB, B3aMMOJECHUCTBUE THUAPOKCUIOB AIOMUHUS U IUHKA C
pacTBOpaMM KHUCIIOT U HIEJOYEH, pPElICHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM



«T"anorensry, «Cepa u e€ coemuHeHU», «A30T U (Hochop M WX COSAMHEHUNY,
«MeTamibl TJIaBHBIX MOATPYID, «MeTauibl MOOOYHBIX TOATPYII.

XuMHS U KU3Hb.

Ponb xumuu B oGecriedeHuu yCTOMYMBOTO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHIMIBI OpraHU3alii XMMHUYECKOTO MPOU3BOACTBA. [IpombIiiieHHbIE
CHOCOOBI MOMYYeHHs BaKHEHIIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOJIYyYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH CpPEllbl U €r0 MOCIEICTBUS.
Poinb xumuu B 0O6ecrieyeHUH 3HEPreTHIecKo 6€30MacHOCTH.

3HAKOMCTBO C OCHOBHBIMHU MPEANPUATHIMU XUMHUYECKON MPOMBIILICHHOCTH
Camapckoid o0siacTd. 3HAKOMCTBO C OCHOBHBIMHU MPO(ECCUSMU JTAHHOTO
HampaBjeHUs] MW  y4eOHBIMH  3aBEICHUSIM, TOTOBSIIUMH  CIICLHUAIUCTOB
COOTBETCTBYIOIIUX MPOQUIIEH.

XuMusi ©W 3A0poBbe uenoBeka. JlekapcTBeHHble cpenacTtBa. [lpaBuna
MCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHM B pa3BUTUN MEIUIIMHBI.

3HAKOMCTBO C OCHOBHBIMHU MpodeCcCUs MU JTAaHHOTO HalpaBJCHUS- MEIUKU,
DKOJIOTH, TEHETUKH, (apMareBThl U YYCOHBIMU 3aBEACHHSIM, TOTOBSIIUMU
CHEIUaINCTOB cooTBeTCTBYIONMX npoduieit (CamI MY, Caml'yY, CamTYV).

XuUMUSl MU OCHOBHBIE KOMIIOHEHTBI, MUILEBbIC J00aBKU. Pojib XxuMuu B
oOecrieueHuH IMUIIEBOI OE€30MIaCHOCTH.

3HaKOMCTBO C OCHOBHBIMU MPOGECCHUsIMH JIaHHOTO  HaIpaBIICHUS-
TEXHOJIOTAMH, KYyJIMHApaMy, T[OBapaMd W T.I. W YYCOHBIMH 3aBEICHUSIM,
TOTOBSIIIIUMH CIIEIIUAIKCTOB COOTBeTCTBYOIMMX mpoduiteit ( CamI'y, CamTV).

Kocmernueckue u mapdromepHbie cpeactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpPenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

3HaKOMCTBO ¢ paboToii padpuku «BecHay.

3HaKOMCTBO C OCHOBHBIMH MNpOQECCUsIMU JTAHHOTO HAmNpaBJICHUS U
y4eOHBIMH  3aBEJCHUSM, TOTOBSIIMMH  CIEIHAIMCTOB  COOTBETCTBYIOIIMX
npoduiieii ( CamI'y, CamTYV).

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIME CTPOUTENIbHBIE MaTepHUabl
(memeHT, 6eToH). 3HAKOMCTBO C OCHOBHBIMU MPOheCcCUsIMH JAaHHOTO HAIIPABICHUS
U y4eOHBIMH 3aBEJICHHUSM, TOTOBSIIMMHU CIEHHAIUCTOB COOTBETCTBYIOIIUX
npoduieit ( CamI'Y, CamTY, AkageMusi CTpOUTEIbCTBA M ADXUTEKTYPBHI).

XuMHus B CENBCKOM X03siiicTBe. OpraHnyecKue U MUHEPaIbHbIC YA0OPCHHUS.
3HAaKOMCTBO C OCHOBHBIMHU Mpo(deccusMu JaHHOTO HANpPABIICHUS - arPOHOM,
300TEXHUK, CEJEKIIMOHED U YUYCOHBIMH 3aBEACHUSM, TOTOBSIIMMH CIICIIUAINCTOB
cootBeTcTBYROIMX npoduiieit (Caml'AY, CamI'V).



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHOMNIOrM Y.

Pacuérnrbie 3ana4n.

Pacuérpl: Maccel BemecTBa WM oO0bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OIHO W3
BEILIECTB MMEET IpUMEecH, Macchl (00bEMA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKkuuu, €CIM OJHO M3 BEUIECTB JaHO B BHUJAE pPacTBOpa C OIPEICIEHHOMN
MacCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHILICHTpAIlMA BEIIECTBA B PAcTBOpPE, JOJM BbIXOJAa IPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanmuzarnust  MeXOpeAMETHBIX  CBA3€d TMpU  HU3YYCHUH  OOImeH w
HEOpraHudeckol XuMuu B 11 Kiacce OCyIIeCTBISIETCA Ye€pe3 UCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, IPUHATHIX B OTACJIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJIICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CUHTE3, KJacCHu(pHUKAIUs, MePUOIUIHOCTh, HAOIIOICHHE,
W3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, pAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKU YPOBEHbD,
BEIIIECTBO, TEIO, O0OBEM, arperaTHOE COCTOSHHE BEIIECTBa, HACAIBHBIN Ta3,
(bu3nYeCKUe BETUYUHBI, ¢IMHUIIBI H3MEPECHUS, CKOPOCTh, JHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC UCKOIIAaeMbIe, TOTUIMBO,
pPECYPCHL.

TexHomorusi: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHbBIC
MaTepHUalbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUIEHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKUX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKUMOHHBIX MATEPUAJIOB, JJECKTPOHHAA
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEI 110 XUMHUU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU W HOPMaMd T[OBEJICHUS, HaJIU4Ue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MpoIecce pean3aiiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
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, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUsS, OPHUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COI[MAJILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YUYEHHIO MPOECcCHil pa3IudyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyayiied MPOPEecCuu W peann3alud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KMU3HU Ha 3€MIIE;

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



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN  OKPYkKAIOUIEH
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 TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
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: TIIOHMMAaHUs 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 HMEIOUIUXCA JaHHBIX C IEJIbI0 IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

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

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMYHbIX cdepax mpodeccrnoHaTbHOMI
JEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC y4eOHbIEC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATUBHBIC,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00yJarOITXCs;
CITOCOOHOCTH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYyJSTUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBHS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJITAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh IMPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHSI JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM ISl KIAcCU(PUKAILMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SABJICHUSIMH;



CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSTH B IMPOIEcCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKOH
peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajady,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPE/ICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4YaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHYECKHX
peaKkuui;

dbopMyITUpPOBAThH 1IEJIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYIIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M  IPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIUpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NESTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METO/I0B IMO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMALMIO PAa3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

dbopMyIUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaNKMK, HEOOXOJUMOW 11 BBIMIOJHEHHS yYeOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAy4HbIA SA3BIK B KAayeCcTBE CpeAcTBa NpH paboTe C
XUMHUYECKON HMH(pOpMAIMEil: NPUMEHATh MEXNpeaMEeTHbIEe (pu3uveckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe 1eidCTBHA:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIa€MOW TEMBI B XOJ€ IUATIOTa U/ WU
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIEHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMHUYECKOT0 KCIIEPUMEHTa, MPAKTHIECKOW pabOThI MO HMCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu Yy4eOHOTo MPoeKTa, U (OPMYJIMPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HMCCICAOBAHUN MyTEM COTJIACOBAHUS TO3HUIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TPHU
BBINIOJIHEHUHM YYEOHBIX U HCCIEN0BATENbCKUX 3a7ady, BbIOMpaTh Hambosee
3¢ (deKTUBHBIN CcrMoco0 HMX peHieHuss ¢ Y4ETOM TMOJYyYEeHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISTh CAMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE caMoaHalu3a M|
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU HA YTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOlero oOpa3oBaHUs BKIIOYAIOT CHEUPUYECKUE
JUTsl y4eOHOTo npeaMeTa « XUMUs» Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPA30OBAHUIO 3HAHUN, BUIBI ACATEIHBHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUEOHBIX
CUTYalMsIX, a TAKXKE B peabHBIX )KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX ¢ XuMuel. B



IPOTpaMME II0 XUMHHM TNPEAMETHBIE PE3YJbTAThl MPEACTABICHBI 10 TroAaMm
WU3Y4YCHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, IHEPreTHUECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHUKOB DHEPIUH, B obecrieueHnn PalMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YellOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMs aTOMHBIX opOuTanei, HOH, MOJeKya,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIN CKENET, (PyHKIUOHATbHAS
rpynmna, pagukai, CTpYKTypHble (opmyibl  (pa3BEPHYThIE, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPHUHM, 3aKOHBI
(nmepuogmueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalICHUS DSHEPrUM TMpPU XUMUYECKHUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJaxX (MHIYKTUBHBIA U Me30MepHbIi 3dekTsl, opuentantoll u |l pona);
(baKToJOrMYeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJb30BaHUU BAXHEHMIINX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKON
NESATENIbHOCTH ~ YelOBeKa, OOIIMX  HAay4YHbIX  OPUHLUIAX  XUMHYECKOTO
POM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJA, epepadoTKu HePTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATbUX B3aMMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOLIME IMOHATUS TNpU
ONMCAHUU COCTABA, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;



c(OpMUPOBAHHOCTH YMEHHIA:

WCITOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISi COCTABJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (hOPMYJT OPraHUIECKUX
BEIIECTB;

COCTABJISITh YPABHEHUSI XUMHYECKUX PEAKIMA U PACKPHIBATH UX CYUIHOCTD:
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHHS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3rOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTaHABIHMBATH MPUHAIC)KHOCTh M3yYCHHBIX
OPraHUYECKUX BEMIECTB IO WX COCTaBY W CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeAMHEHWHM, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoauTh TpUBUAIBHBIE Ha3BaHUA JJIS OTIEIBHBIX
IpEICTaBUTENICH OPraHNYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAEeTUll, aleTadbACTHa, alleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTCAPUHOBAS, OJIEMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

cOPMHPOBAHHOCThL yMEHHUS ONPENCTATh BHJI XUMHYECKOW CBSI3U B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBs3b, OG- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa mis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

cOpMUPOBAHHOCTh ~ YMEHHMW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJKaIUEHOB,
QIKUHOB, apOMAaTHYECKHUX YTJEBOAOPOJOB, CIUPTOB, aJbICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, HU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTraHUYECKUX COETMHEHUHN OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPy aTOMOB B MOJICKYJIaX;



c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs (He(Th, TPHUPOAHBIA Ta3, YyTrojib), CIOCOOBI €ro TNepepadOoTKu U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHUS TTPUMEHSATHOCHOBHBIC OTICPAIIUHA MBICIIUTEIHLHOM
NEeATEeIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHUCTEeMAaTHU3AIUIO,
BBISIBJICHHE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€W — JJI1 U3YUYEHUS! CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKITHil;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS MO OPTraHWYECKON XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

cOPMHPOBAHHOCTh YMCHHH: TIPOBOJUTH PAaCUETBl 10 XUMHYECKUM
dbopMynaM U ypaBHCHHSAM XUMHYECKUX PEAKITUH C MCIOJBb30BaHUEM (HU3UICCKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKICHUIO XUMHUYECKON
(GbopMyJIBI BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSAM XHMHUYECKHX 3JIEMEHTOB,
MIPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATM3UPOBATh M OIEHUBATH
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHONW C mepepaboTKon
BEIIECTB, MUCITOJIH30BATHITONYUCHHBIC 3HAHUS IS IPUHATHS TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaINMsIX, CBSI3aHHBIX C XMMUECH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJly4eHHEe W HW3y4YeHHE CBOMCTB OpPraHHYECKUX
BCIIIECTB, KAYCCTBEHHBIC pEaKIWHM YIJIEBOJOPOJOB PAa3JUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MpPaBUII
O6e3omacHoro oOparieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM 00OpPYIOBAHUEM,
dbopMyUpOBaTh IIEb HUCCJEAOBAHMS, TNPEICTABIATH B pa3IuyHON (dopme
pe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh 1 OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

cOOII0IaTh MpaBUiia SKOJIOTMUYECKU I1eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYIOBOM NEATEHHOCTH B IEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYKAIOIIEH
MIPUPOIHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [IJ1K;

aHaJTM3UPOBaTh 1EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HAyJHAS
JaUTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(}OpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHbIE pe3yJbTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHuyeckas
XAMUSD» OTPAKaKOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIICYCHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTHMUYECKON, DHEPreTUUECKON M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUNM MHUPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M TPUPOIHOU

cpene;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarolINe TOHATHS — XUMHYECKHM OJJIEMEHT, aToM, SIpO aTroma,

M30TOIIbI, DJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TuOpuUIM3alisi aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasd CBA3b (KOBAJIECHTHAs, MOHHAs, MeETaJuIMYecKas, BOIOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAss JUCCOLMALNS, CTENEHb JIUCCOLMAIUHY,
BOJOPOJHBIA TOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOU 3hPexT
XUMHUYECKON peaKkuuu, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TE€OPHs SJIEKTPOJIMTHYECKOW IHCCOLUMALNU, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPALLEHUS] SHEPTUU NPU XMMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTABA
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHMs, JeXalue B OCHOBE IOHUMAaHUS
OPUYMHHOCTY M CHCTEMHOCTH  XUMHUYECKUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEACTABICHUS] O CTPOSHHMH BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIDPHOM H
HaJIMOJIEKYJSIPHOM YPOBHSIX; TMPEICTAaBICHUS O MEXaHU3Max XHUMHYECKHUX



peakuuii, TEPMOAMHAMHYECKMX W  KUHETHYECKMX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIEPCHBIX CUCTEMAX;
dakToNOTUYECKUEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJYYEHHWH U OE30MacHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUYECKON
NEATEIIbHOCTH  YeJIOBEKa, OOIMMX  HAay4YHbIX  HPHUHLIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTb YMEHHS HCIIOJIb30BATh XMMHMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3M (KOBAJIEHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOTO BEILIECTBA;

Cc(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PEMIETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIMU 10 PA3JINYHBIM IPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3P (EKTy peakluu, U3MEHEHUIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa M
JPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOJUUYECKOr0 3aKoHa /[l
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3HUPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XUMHYECKHUX OJJIEMEHTOB MEePBOr0O—4ETBEPTOTO MEPHOIOB
Ilepunogmueckorn  cucremsl  JI.MI.  MenneneeBa,  HMCHOJNB3ys  MOHIATHUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOJYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToMay;
OOBSCHATH3aKOHOMEPHOCTH WM3MEHEHMsI CBOWCTB XMMHUYECKMX 3JIEMEHTOB U MX
coenuHeHud 1o nepuogaMm u rpynnaMm [lepuomnueckoun cucremsr [ M.
MeHnneneeBa, BaleHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;



cOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKUE  CBOMCTBA  BEHIECTB  PA3JIUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHWUYECKUMHU BEIIECTBAMHU C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

cOPMHPOBAHHOCTh, yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TIOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OallaHca
ITUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa IMyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUHMU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

chOPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMHUUYECKUX PEAKIUNA C Y4ETOM UX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMMHYECKOW pEAaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zeicTBuid (mpuniun Jlelllatense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE pPEaKIIHH,
JeXKaIMe B OCHOBE IMPOMBIINUICHHOTO TOJIyYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlllMe HayyHble MPUHIUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7I€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIQJICHUS] CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MNpUpPOABl — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN JeATeTbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATILHOTO SIMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAITUS»;
Macchl BEIIECTBA WJIM 00BhEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
ui 00bEMY OHOTO W3 YYaCTBYIONIUX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT W IIETOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAIiMU;, Macchl (00bEéMa, KOJMYECTBa BEIECTBA)
MPOAYKTa PEAKLUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB IaHO B BUJAE PAacTBOpPA C
OTpe/IeIEHHON MacCOBOM JTOJIEM PacTBOPEHHOTO BEIECTBA WJIM JIAHO B M30BITKE
(uMeeT mpuUMECH); OJM BBIXOJA NPOJYKTA PEaKIMH; OOBEMHBIX OTHOIICHHI
rasos;



c(OpMUPOBAHHOCTh YMEHHUIl: CAMOCTOSITENIFHO IJIAHUPOBATh M TMPOBOJIUTH
XUMHYECKU  JKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  OOMeHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIWKATOPOB, W3YyYECHHE BIIUSHUS
pa3iMyHBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW pEeakIMu, pEeIICHUe
DKCIIEPUMEHTAJBbHBIX 3aa4 1o Ttemam «Meramey u  «Hemeramie») ¢
cOOJII0IEHNEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBanueM, (opMyJIupoBaTh 1€db HMCCIENOBAaHUS, TMPEJACTABIATh B
paznuyHOM (popMe pe3yiabTaThl SKCIEPUMEHTA, AHAIM3UPOBATH U OLEHUBATHHUX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOATh MPaBUIa MOJb30BAHUS XUMUYECKON
nocyod W JabopaTOpHBIM O00OpyAOBaHWEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbsI, OKPY’KAIOIIEH MPUPOAHOU
Cpelbl M JOCTHXKEHHS €€ yCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOT0 JEHCTBUSA HA UBBIE OPTaHU3MBbI ONPEACIIEHHBIX HEOPraHUYECKHX
BENIECTB, MOHMMasA cMbIci nokazarens [1K;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH LIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATHXUMUYECKYI0 MH(OpMaIHIO, repepadaThiBaTbeé M HUCIOJIb30BAThB
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBOo4YacoB DJIeKTPOHHbIE
; HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bcer KonTtpoabsnbiepadot IIpakTnyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTte/ibHbBIEpecypc
0 bl bl o
Paznen 1.TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XMMHUM
[IpenMeTr opraHuyYeCcKON XUMUU.
1.1 Teopus cTpoCHHS OPraHUIECKUX 8
coenunenunii A. M. bytneposa
Hroromopazaemy 8
Pa3znea 2.YriaeBoaopoansl
51 [IpenenbHBICYTIEBOAOPOIBI — 5
QJIKaHBI, [TUKI0AJIKAHBI
59 HenpenenbHble yrieBogopoab: 14 1
AJIKEHBbI, AJIKAJIUECHbI, AITKUHBI
53 ApomaTH4eCcKueyraeBog0pObl 8
(apensr)
24 [IpupoiHBIE HICTOYHUKHU 4
YIJIEBOJIOPOOB U UX MepepadoTKa
95 I"amoreHnIpon3BOIHBIEYTIEBOIOPOAO 4 1
B
Hroromopasaemy 35
Pasnen 3.Kuciaopoaconep:xamueopranuyeckuecoeIMHeHUs
3.1 Crnuptsl. ®enon 11 1




KapOoHunbpHBIE COCTUHEHUS:
3.2 aNbJAETU/IbI U KeTOHBI. KapOoHOBBIE 21
kucIoThl. CnoxHbIe 3upbl. XKupbl

3.3 VYrneBojbl 9

Hroromopazaeny 41

Pa3nen 4.A30TcoaepkamineopraHnyecKuecoeuHeHnst

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12

Hroronopazneny 12

Pazaen S.BbicokomoJieKyJIApHbIeCOCAUHECHUS

5.1 ‘ BpICOKOMONIEKYIISIPHBIECOE INHEHNS 6

Hroromnopazaeny 6

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (udpoBbie)
131 BbI
n/n TEMIIPOTrPpaMMBbI Bcero KonTpoabubiepadorsl  [IpakTnyecknepadoTbl
o0pa3oBaTejibHbIEpPeCypPChI
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUM
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
1.1 [lepnonnyeckas cucrema 9
XUMHYECKHUX 31eMeHTOB /JI. 1.
Menneneesa
CTtpoeHueBelecTna.
1.2 P B 11 1
MHoroo06pa3ueBenecTs
1.3 XHUMHYECKUEPCAKITUH 19 1 3
Hroronopaznery 39
Pa3nen 2.Heoprannyeckasixumusi
2.1 Hemertaiuisl 31
2.2 MerTanisl 23
Hroronopazneny 54
Paznena 3.Xumus u :Xnu3HbL
31 MeTtoapl MO3HAHUS B XUMHH. 9
' XUMHS ¥ )KU3Hb
Hroromopasaemy 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
Ne

n  Temaypoka

~

KoanuecTBoyacoB

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Haranzyq
eHUA

DJIeKTPOHHBbIENU(PPOBHIEOOPA30BAT
eJIbHbIEepecypchl

[Ipenmer u 3HaueHue
OPraHU4YeCKOW XUMHH,
IPEJICTaBICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

DIIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BaneHTHBIEBO3MOXKHOCTHATOMA
yriepoja

XuMuyeckas CBsi3b B
OpTaHUYECKUX COCTUHECHUSIX.
MexaHnu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBsA3EH

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUHN A.
M. bytneposa

Bunb! usomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (HEKTH B




MOJIEKYJIaX OPraHU4YEeCKUX
COCIMHEHUN

[Ipencrasnenue o
KJIacCU(UKALIUN U
CHCTeMaTH4YeCKast
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMUHU

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

10

AJKaHBI: TOMOJIOTHYCCKHH Psij,
oOmras ¢popmyina,
HOMEHKJIATypa ¥ U30MEpHs,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

Ddu3znyeckrue U XUMHUYECKUE
CBOICTBA aJIKaHOB

11

HaxoxxneHnue aikaHoB B
npupoje. CriocoObl OTydeHUst
Y IPUMEHEHNE ATKaHOB

12

HuknoankaHsl: 00mas
dbopmysa, HOMEHKIATypa U
H30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OTyUEHUS
U IPUMEHEHHUE




13

14

15

16

Pemenne pacy€THbIX 3a1a4 HA
oTpeIeTICHUE MOJICKYJIIPHOM
(bOopMyJIBI OPraHUYECKOTO
BEI[SCTBA [0 MACCOBBLIM JIOISAM
aTOMOB 3JIEMEHTOB, BXOIAIIMNX
B ero coctaB. CHcTeMaTu3aus
1 000011eHNE3HAHUUIIOTEME

AJIKEHBI: TOMOJIOTUYECKHM AL,
oOmras ¢popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys1. CTpyKTypHasi ¥ Liuc-
TpaHC-U30MEPHUSATKEHOB
Ou3nYecKue 1 XUMUIECKHE
CBOICTBA aJIKEHOB.
[IpaBumoMapkoBHUKOBa

CriocoObI nostyueHus u
INpUMEHEHHE aJIKeHOB

17

[IpakTuueckas padbora Ne 1 o
teme "llonydyenue sTusieHa u
W3y4YeHHUe ero CBOMCTB"

18

19

Pemenue pacu€THbix 3a1a4 Ha
OINpeIETIEHUE MOJIEKYJIIPHON
(bOopMyJITBI OPTaHHMYECKOTO
BEIIIECTBA

AJKanueHsbl: CONpsKEHHBIE,
W30JIMPOBAaHHEBIE,
KyMYJIUpPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO




CTPOCHUS

20

21

XUMHUYECKUECBOMCTBACONPSKE
HHBIX/INCHOB

CniocoOslI noy4eHus u
IPUMEHEHUE aJIKaIueHOB

22

AJKUHBI: TOMOJIOTHYECKHH Psif,
obmras popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKY, (hu3nueckue
CBOMCTBaA

23

XMMHUYECKUECBONCTBAAJIKMHOB

24

25

KauecTBeHHBIE peaKkIMK Ha
TPOMHYIO CBSI3b

CriocoObI nostyueHus u
NpUMEHEHHE aTKHHOB

26

Pemenue 3agau: pacd€rsl o
YPaBHEHUIO XUMUYECKOM
peakuuu

27

28

29

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

ApEHBI: TOMOJIOTHYECKUH PsI,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyJ1 O€H30J1a U TOIyoa,
ux (pusmyeckue cBOMCTBa

XUMHYECKUE CBOWCTBA apEHOB:




PCaKMu 3aMCIICHHUA

30

31

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIu NIPUCOETUHEHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTHXUMHYESCKUXCBOM
CTBCTHpOJIA

32

Pemenne pacy€THbIX 3a1a4 HA
OIIPECIIEHUE MOJIEKYJIAPHOU
(bopMyIIbl OPraHMYECKOro
BELIECTBA

33

CriocoObI mosryueHus u
NPUMCHEHHE apCHOB

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMaru3anus 1 0000IIeHHE
3HAHHH 10 TEME

ITpuponusrii ras. [lomyTtHele
HEe(TSHbIE ra3bl

37

KameHHBIi1 yroib 1 IpoTyKThl
ero nepepadoTKu

38

39

Hed1b 1 ciocoOsI eé
nepepaboTKH.
[IpumenenuenpoIykroBnepepa
O6oTknHEPTH

I'enernueckas cBs3b MCKIY




pa3IMYHBIMU KJIacCaMu
YTJIE€BOIOPOIOB

40

l"anorenonpounsBoaHbIE
YIJIE€BOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; pEeaKLUH 3aMELICHUs
rajoresa

41

JleWicTBue 1Iemouei Ha
raJOreHIPOU3BOIHBIC.
Bzaumoneiicteue
JIMrajJoreHajJKkaHoB ¢ MarHUeEM
1 [IUHKOM

42

43

Cucremaruzanus U 00001IeHne
3HaHUM MO pa3aeiry
"VYrieBomopoisr"
KonTponbHas pabota mo Teme
"Yranesonopozs"

44

45

46

IIpenenbHbIe OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKUH A,
oOmrast popmyna, CTpOeHUE
MOJIEKYJI, U30MEpHUs,
HOMEHKJIAaTypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBaA

XUMHYECKHE CBOMCTBA
MpeAeIbHBIX OJJTHOATOMHBIX
CIIUPTOB

CrniocoOslI nosy4eHus u

MPUMCHCHUC OAHOATOMHBIX
CIIUPTOB




47

[Ipocteie 3¢upsr:
HOMEHKJIATypa ¥ U30MepHs,
0COOEHHOCTH (PU3UYECKUX H
XUMHYECKHX CBOHCTB

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

49

CriocoObI mosryueHus u
HNPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

50

51

®deHOoII: CTPOCHUE MOJICKYITHI,
¢u3nveckue CBOMCTBA.
TokcuaHOCTBhpEHOA

XuMuyeckuecBoicTBadenona

52

CnocoOsl nosy4eHus u
npuMeHeHue (eHosa

53

54

55

[TpakTnyeckas padora Ne 2.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 1o teme "CrupTel U
¢deHnomnsr"

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

ANbIeruasl ¥ KETOHBI:
IIEKTPOHHOE CTPOEHUE
KapOOHMIILHOM TPYIIIBL;
TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmya, uzomMepus u




HOMEHKJIATypa

56

57

58

ANBIEruIbl ¥ KETOHBI:
¢u3nueckre CBONCTBA,
peaKIy MPUCOCTUHEHHUS
Peakuuu okucnenus u
Ka4eCTBEHHBIC PEAKIINU
aJIbJIETH/IOB ¥ KETOHOB

Crioco0b! nostydeHus
QJIBJIETUI0B U KETOHOB

59

OaHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

60

61

62

63

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢duznyeckue cBoicTBa

XHUMHUYECKHEe CBOMCTBA
MPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOHN KHCIIOTHI.
MHoroo6pasue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOUCTB:
HeTpeIeIbHBIX 1
apoOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THIPOKCHKapOOHOBBIX KHCIIOT.




[IpencraBuTeMBBICITNXKAPOOH
OBBIXKHCJIOT

64

65

66

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CniocoOsl nosy4eHus u
pPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnosxHble 3(hUpbI:
TOMOJIOTHUECKUI psiji, oO1as
dbopmyna, uzomepus u
HOMEHKJIAaTypa

67

OuU3NYECKUE U XUMUICCKHEC
cBolcTBa 3(HHUPOB

68

Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOM
peaKiuu, Ha ONPEACIICHHE
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYeCKOro BEIEeCTBa

69

[IpakTuueckas padbora Ne 3.
Pemenne sxcriepuMeHTaTBHBIX
3a1a4 o Teme "KapOoHoBbie
KUCTO0ThI. CloXHBIEIPUPHI"

70

71

XKupsr: crpoenue, pusnueckue
Y XMMHYECKHE CBOMCTBA
(rumposnus)

OcoOeHHOCTH CBOWCTB JKUPOB,
COJIepKAaIX OCTAaTKH
HeTpeIebHbBIX KUPHBIX




KUCHOT. Kupsl B IpUpoJIe

72

Mpl1a Kak COJIM BBICILIUX
KapOOHOBBIX KUCIIOT, HX
Morotee aeicteue. [lonstue o
CUHTETHYECKHUX MOIOIIUX
cpeactax (CMC)

73

74

75

I'eneTnyeckas cBs3b
YTIEBOIOPOAOB U
KHCJIOPOJCOAEPKALUX
OpraHUYECKHUX BELIECTB
Pacuétel no ypaBHEHUAM
XUMHUYECKHUX PEAKIIUM

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

76

OO61as xapakTepuCcTHKa
YTJIEBOJIOB M KJIaCCU(pUKAITUS
yTJIEBOJOB (MOHO-, TU- U
MOJIMCaXapHU/bl)

77

78

79

Monocaxapuabl: puznyecKue
CBOMCTBA U HaXOJICHHE B
npupojie

[IpuMeHeHue rioKo3sl, €
3HAYEHUE B
KUZHEJEATEIIbHOCTH
opraHusma

Jucaxapunpl: caxaposa,
MaJbTO3a U JIAKTO34.
Haxoxzaenue B mpupone u




IMPUMCHCHUC AHCaXapu0B

80

81

82

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA,
npUMEHEHHE

HOHHTI/ICO6I/ICKYCCTB CHHBIXBOJI
OKHax

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC JOJU BbIXOda
MMPpOAYKTA p€akKluu OT
TCOPECTUYCCKH BO3MOKHOI'O

83

Cucremarusanus U 00001eHue
3HaHWH 110 pa3eny

84

85

86

87

KonTtponsHas pabora o Teme
"Kucnoponconepxkariue
OpraHUYecKHue coequHeHus"
AMUHBL: KTacCUPUKALHS,
CTPOEHHUE MOJIEKYJI, 0011as
dbopmyna, uzomepus,
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBA
XuMHuecKkuecBorucTBaanupaT
4EeCKUXaMHUHOB

AHWINH: CTpOEHUE aHWINHA,

0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHWJIMHA

88

CrniocoOslI nosy4eHus u
pUMEHEeHHE an(paTHIECKIX




aAMHHOB

89

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpPHsL,
¢u3uueckue cBOMCTBA.
OTI[CHBHBIGHpGI[CTElBI/ITeHI/I o-
AMHHOKHUCIIOT

90

XHUMHUYeCKHEe CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUYCHUE
amMuHokucioT. CUHTE3 U
TUAPOIU3IIETITUIOB

91

92

benku xak npupoaHbie
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB

XUMHYECKHECBOMCTBAOEIKOB

93

A3zoTcoaepkaiue
TEeTEPOLUKITNIECKUE
coequHeHus. HykiienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib

94

[IpakTuueckas padbora Ne 4.
Pemienne skciepuMeHTATbHBIX
3aJ1a4 [0 TeEME
"A3oTcoaepkaiiue
OpraHUYecKHue coequHeHus"

95

[TpakTrueckast paborta Ne 5.
Pemenue skcriepuMeHTATEHBIX
3a7a4 o teMe "PacriosHaBanue
OpPTraHUYECKUX COCTUHEHUI"




96

KonTtponbHast pabora o Teme
"A3zoTcoaepxaliue
OpPraHUYEeCKHE COCTUHEHUS"

97

OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —II0JIMMEpHU3alus 1
MMOJIMKOHICH Al

98

99

10

10

10

ILmactmaccel. YTunuzanus u
nepepadoTKa MIacTuKa

DacToMepbl: HaTypaJIbHbIN
CUHTETUYECKHE KayuyKH.
Pe3una

Bonokna: HATypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUAaJIbHOI'O Ha3HAYCHU A

[TpakTuyeckas padora Ne 6.
Pemienne skcnepuMeHTAIbHBIX
3amad 1mo reMe "Pacrio3HaBanne
IUIACTMAacC U BOJOKOH"

O00011eHNEe U CUCTEMATU3ALIS
M3Y4YEHHOI'0 MaTepuana 1o
TeMe "BbICOKOMONEKYIIIpHBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102




11 KJIACC

Ne KounyecTBOo4YacoB
Haramzy = DuekTpoHHbIeHU(PPOBHIEOOPA30
n Temaypoka Bc Kontpoabusl  IIpakTuyecku
YeHUu st BaTeJIbHbIEPECYPChI
/ ero  epadorTsbl epaldoThbl
n

Atom. CocTaB aTOMHBIX sIIep.

1 . 1
XuMmudeckuii deMeHT. M30Tonbl

5 CtpoeHue JIeKTPOHHBIX 000JI04eK 1
aTOMOB, KBAHTOBBIE YHCIIa

3 Kiaccudpukanuss XMMHUIeCKHX 1
3JIEMEHTOB (S-, -, d-, f-a;emMenThI)

4 Pacnipenenenue 351eKTPOHOB 110 1

ATOMHBIM OpOUTAISIM
OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB

5 AJIEMEHTOB B OCHOBHOM U 1
BO30Y>KIEHHOM COCTOSTHUH

ONEeKTPOHHBIEKOH(PUTYpalTUUUOHOB.
DIIEeKTPOOTPULIATETLHOCTh

Ileproanueckuii 3aK0H U
[Tepuonnueckas cucTeMa XUMHYIECKUX

7 snemenToB /1. 1. Menpeneena, cBsI3b C 1
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1

HMHU ITPOCTHIX U CJIOKHBIX BCIICCTB I10




rpynmnam 4 rnepuojaam

10

11

CucreMmarusanys 1 0000IeHNE 3HAHUI
10 TEME

Bunnr xumnueckou cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BomopoaHascBs3s.
MeXMOJEeKyYISIPHBIEB3AMMOACHCTBUS

BaneHnTHOCTE U BaJICHTHbBIC
BO3MOKHOCTH aTOMOB. CBS3b
BHGKTpOHHOﬁ CTPYKTYPBI MOJICKYJI C UX
TCOMCTPUUICCKUM CTPOCHUCM

12

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. THrmbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
IIpencraBnenue 0 KOTIOUAHBIX
pacTBopax

HcTruHHBIE paCTBOPHI: HACBILIEHHBIE U
HEHACBIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObIBBIpaKEHUSIKOHIIEHTpAIIMHApac
TBOPOB

17

Pemenue 3amad ¢ ucnoyib30BaHUEM
HOHATHH ""MaccoBas JOJIA
pacTBOpEHHOTO BemiecTa', "MoIsIpHas




KOHLeHTpauus"

18

19

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHWYECKUX BELIECTB

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

20

KonTtponbHas pabora mo Temam
"Crpoenue atoma. Ilepnoanueckuit
3aKkoH U [lepuonnueckas cucrema
XUMHYECKHX 3eMeHTOB /1. H.
Mengeneena", "CTtpoeHue BelecTBa.
MHoroo6pa3ueseniecTs"

21

22

Krnaccudukanus XuMU9ecKux peakiui
B HEOPTaHMUYECKOI U OPraHN4ecKOu
XUMHHU. 3aKOH COXPAHEHUs] MacChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
IpeBpalleHHs SHEPTUH IpU
XUMHUYECKHX PeaKIusaxX

TennoBble 3¢ (HeKThl XMMUYECKHX

peakuuii. TepmoxumMudeckue
ypaBHEHUs

23

Brruucnenus no ypaBHEHUAM
XUMUYECKHUX PEAKINN U
TEPMOXUMHUUYECKUM YPaBHEHUAM

24

25

CKOpOCTh XUMHUUYECKOHN peakinu, e
3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Kartanu3 u karanuzatopsl

T'omorennsie u reTCPOrcHHbICPCAKIINU

26

[TpaxTiueckast padota Ne 1 o teme




"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuu"

27

28

29

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.
XUMHUYECKOE PABHOBECHUE

[TpakTuueckas padota Ne 2 o Teme
"BiusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

DIIEKTPOTUTHYECKAs JUCCOIHAITHS.
CwibHBIC U C1a0bIe DJICKTPOIUTHI.
CreneHpaucCoHain

30

WNonnoe npoussenenue Boabl. Cpena
BOJIHBIX PacCTBOPOB.
Bonoponnsritnokazatens (pH) pactBopa

31

32

33

I'maponns coneit. Peakuumu,
IPOTEKAIOIIME B PaCTBOPAX
AIIEKTPOJIUTOB

[Tpaktuyeckas padora Ne 3 o Teme
"XUMHYECKHE peakliiy B PaCTBOPAX
AIEKTPOIUTOR"

OKHUCITUTENHFHO-BOCCTAHOBUTEIHLHEIE
peakuuu. BaxxHenmme OKUCIUTENN U
BOCCTAHOBUTEIHN

34

MeToa 3IeKTpOHHOTO (3JEKTOHHO-
HMOHHOT0) OanaHca

35

36

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB
BEIIIECTB

Pemennes aaavYpas3;IMIYHbIXTUIIOB

37

Pemenmnes aaavypas3IndYHbIXTUIIOB




38

Cucremaruzanusa U 0000IIeHNE 3HAHUN
1o TeMe "XumMudeckue peakuun'

39

40

41

KonTtponbHast pabora o Teme
"Xumuueckue peakuu"

ITonosxeHne HEMETAIIOB B
[Tepuoauueckoit cucreMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
Du3nyecKkecBOMCTBAHEMETAINIOB

ANOTpOIUST HEMETAJUIOB (Ha IIpUMepe
KHCITI0poJia, cepsl, hocdopa u yrieposaa)

42

Bonopon: momydenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ MaApHIbI

43

44

45

46

l"anorensl: HaXOXIEHUE B IPUPO/IE,
CHocoObI OJTyueHus!, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA

I"anorenoBoopoael. Baxkueiiue
KHCJIOPOJICOIEPIKALIUE COEAMHEHUS
TaJIOTEHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIIOCOOBI OTYyUYEHUS TaJOTEHOB.
[IprmeHeHne rajJoreHoB u ux
COCIMHEHU I

[IpakTuueckas padora Ne 4. Perenue
AKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"T"anmorensr”

47

Kucnopon: nabopaTopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJTYUCHUA,




bu3HYECKrEe M XUMUIECKHIE CBONCTBA.
O3o0H. [IpuMeHeHueKuCcIOpOIa U 030HA

48
49

OKcuibl ¥ IEPOKCUIBI

Pemennes a1avPa3JIMIHBIXTHUIIOB

50

Cepa: HaXOXK/JIEHUE B MPUPOJIE, CITOCOOBI
HOJIy‘-IeHI/IH, Q)HBI/IHGCKI/IG U XUMHUYCCKHUC
CBOMCTBA

51

52

CepoBoaopon, CyabhuIbl
Kucnoponconepxaniue coequHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

53

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/ia4 110 TCMC
"Cepa u e€ coenuHeHus"

54

55

56

A30T: Hax0XJIeHUE B IPUPOJE, CIIOCOOBI
MOJTy4eHUs, PU3NYECKUE U XUMUUECKHE
cBOIcTBa. AMMUAK, HUTPU/IBI

Kucnopoacoaepxaniye coeTMHEHHs
a3ota. OcoOEHHOCTH CBOMCTB a30THOM
KHUCJIOTBI

[TpuMmeHeHne a30Ta U €ro COEAUHEHU.
A30THBICYI00pEHUS

57

®docdop: HaXOXKIEHNUE B IPUPOJIE,
CrocoObl OTyYeHus!, PU3NYECKUE U
xummuueckue coiictBa. dochuab u

dochun

58

Oxkcuasl hochopa, pochopcoaepxarniie
kucaoTbl. Conu pocopHON KUCTOTHI




[Mpumenenne docdopa u ero

59 .
coenuaeHui. ®ochopHbiey100peHUs
[IpakTuueckas padora Ne 6. Pemenue

60  SKCHepUMEHTATBHBIX 33/1a4 110 TEME
"A30T u pochop u ux coenuHeHU"
VYraepos: HaXxoKJIeHUE B PUPOJIE,

61 AJTOTPOIHbIE MOJU(PUKALINY;
du3HYECKrEe M XUMUIECKIE CBOMCTBA,
IPUMCHCHUE
Oxkcup yrnepona(ll), oxcun

62  yrnepona(lV), yronpHas kuciora u e€
conu

63  PemeHuesanaypaznuyHBIXTUIIOB
Kpemunii: Haxox1eHUe B IPUPOJE,

64  cnocoOsl momyueHus, GU3NIECKUE U
XUMHYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpeMHueBas
KHCITIOTA, CHIIUKATHI
[IprMeHeHne KpeMHUs U €ro

66 coennHeHuil. CTEKII0, €ro NoJy4YeHue,
BU/JIbI CTEKJIA

67  PemreHnesanadpa3InIHBIXTHIIOB

68 CucremaTu3aius U 0000IIeHHEe 3HAHUN
no teme "Hemerannbr"

69 KonTponbhas pabota no teme
"Hemeranibr"

20 AHaM3 pe3yabTaToB KOHTPOJIBHON

paboThI, KOPPEKITUS OMIHOOK




71

72

Ilonoxennue MeTajIoB B
[Tepuoauueckoil cucreMe XUMUYECKUX
DJIEMEHTOB.
Oco0EHHOCTUCTPOCHUAAICKTPOHHBIX00
0J104€KaTOMOBMETAJIIOB

OO6mue ¢puznueckre CBOCTBa
MmetaioB. [IpuMeHenne MeTamioB B
OBITY U TEXHUKE

73
74

CmiaBeiMetasioB. Koppo3usmeranios

P CHICHHUEC3a1aYPa3 IMYHbIXTUIIOB

75

DNEKTPOXUMHUYECKUH Psijl HAallPsHKEHUN
MeTaiioB. O01muye crnocoObl NOayUeHus
METAJIJIOB

76

O6mas xapakrepuctruka metaiuion |A-
rpynnsl [lepuoandeckoi cuctemMbl
XUMHYECKHX AieMeHTOoB. Harpuii n
KaJIui: mojgy4yeHue, pusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEILECTB U UX COCAVUHEHUN

77

O6mas xapakrepuctuka metayuion |A-
rpymnsl [lepuoanyueckoi cucteMbl
XUMHYECKHUX PJIEMEHTOB. Maruuii u
KaJbIUil: mody4YeHue, Gusndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEMIECTB U UX COCIUHEHUN

78

JKECTKOCTH BOABI U CITOCOOEI €6
yCTpaHEHUS

79

AmoMuHMI: NOoJIyuCHHEC, (I)I/I?)I/I‘{CCKI/IG )41




XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

80

81

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHMUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemennes a1avPa3JIMIHBIXTHUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertasuibl IJ1IaBHBIX OArpyIn”

83

OO0m1as xapakTepucTUKa METAIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

85

86

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa M €ro COeIMHEHUM, X
MIPUMEHEHUE

Baxueiimme coenMHEeHNs: Maprasia.
Ilepmanranar kanus, €ero
OKHUCJINTENbHBIE CBOUCTBA

dusnyeckrue U XMMHUYECKHE CBOMCTBA

JKenesa u ero coenuHeHu. [lomydenue
U IIPUMEHEHUE CIUIABOB JKelle3a

87

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIU U €€ COCITMHEHN, UX IPUMEHEHNE

88

dusnueckre 1 XUMHUYECKHE CBOIICTBA
IIMHKA U €T0 COeTUHEHUH, NX
MIPUMEHEHHE.
I'mapOKCOKOMIIEKCHIITMHKA




89

[IpakTuueckas padora Ne 8. Pemenue
9KCIIEPUMEHTAIILHBIX 3a/a4 10 TeMe
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

90

91

92

Pemennes aaavypas3IM4YHbIXTUIIOB

O000111eHrE U CUCTEMATU3 AL
M3YYEHHOTO MaTepHalia 1o TemMe
"MeTtamisr"

KoHTpoinbHas pabora 1o Teme
"Mertayuier"

93

94

95

96

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMHUOOK

Ponp xumuu B odecrieueHun
YCTOI>'I‘{I/IBOFO Pa3BUTHA YCIIOBCUCCTBA.
IIonstue o HAay4YHBIX MCTOOax
HCCICI0BaHUs BCIICCTB

HayuHble npuHLIMIIBI Oprasu3anuu
XUMHYECKOTO MPOU3BOJICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYSHHS
BaXXHEUININX BEIIECTB

XVMHYECKOE 3arpsi3HEHUE
OKpY KaroIle Cpesibl U €ro
MOCIIEACTBHUS

97

XHUMHS U 310pOBbE YETOBEKA.
JlexapcTBeHHBIE CpenCTBa

98

99

Xnmug iy, Poabs XumMun B
o0ecIieueHn N MMUIIEBOH 0€30I1acHOCTH

Kocmerndeckue u napgromepHsie
cpencTsa. beitoBas xumns




XuMHs B CTPOUTENLCTBE. BakHeimme

(Z;O CTPOUTEIIbHBIE U KOHCTPYKITHOHHBIC 1
MaTepHuabl
10 XUMHUS B CEIIBCKOM XO3SHCTBE.
1 Opranuyeckue 1 MUHEpaJIbHbIE 1
yaoOpeHus
10 Cucremarusanus 1 0000IeHNE 3HAHUI 1
2 10 TeMe
OBUIEE KOJIMYECTBO YACOB I10 10
ITPOI'PAMME 2







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

C.A. Ily3axos, H.B.Mamnuna, B.A.Ilonko. Xumus 10 knacc (yriayOneHHbIH
ypoBenb) M.IIpocBenienue
Xumus, 11 knace/ IN'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A., JIéBkun

A.H., Axunonepnoe o6mectBo «3narensctBo «IIpocBenieHue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Xumus (yriry0sieHHbI ypoBeHb). Peanuzanus tpedosannii ®I'OC ocHOBHOTO
oO1ero oOpazoBaHusi: MeToauuecKoe ocodue st yuutens / Kapepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. [Inuyrunoit. M. : ®I'BHY «MHCTUTYT cTpareruun

pazButus oopazoBanusi PAO», 2022

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://www alhimik.ru Beepoccuiickas onmuMmIinaaa IIKOJIbHUKOB 1O XUMUHU

http://chem.rusolymp.ru Opranudeckasi XuMusi: 2JIEKTPOHHBIN YIEOHUK JISI
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JIEKTPOHHBIN yU4eOHUK

http://classchem.narod.ru KouTpen — Xumus 1)1 BceX: yueOHO-

MH(OPMAIMOHHBINA CAUT

http://webelements.narod.ru IMomysipHast 6MOIMOTEKA XUMHUYECKHX DJIEMEHTOB



https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
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