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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TNOJIOKEHU «CTpaTernn pas3BuTUs BOCIHMTaHMS B Poccuiickoil
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOM U3 IPUOPUTETHBIX JUCLMILUIMH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

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

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.



[Iporpamma ajist yriryOJI€HHOTO U3YUEHUS XUMUH:

e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHME, 00S3aTeIbHOE
JUISL W3Y4YEHUsS B paMKaX OTACHBHBIX MNpOQuUiIeH, NpemrycMaTpuBaeT
pacrmpesiefiecHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JA€T NPUMEPHOE pacHpeleleHUe Y4eOHOro BPEMEHHM, PEKOMEH]IyEMOIO
JUISl UBYUYEHUSI OTJICTBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3yYeHHUs IpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe€ C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOYyYalOLIErocss IO OCBOCHHIO
COJZIepKaHMs IPeIMETA.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B MNpOrpaMMe MO XHUMHUHU NIPEAyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MPOrpaMMoOll MO  XUMHUHU
o0s13aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEpKaHMs yueOHOTO MpeameTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuentyanbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEAMETOB 0a30BOTO M YIUIYOJEHHOTO YpPOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOyYEHHMsSI Ha ypPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HaNpaBJIeH Ha pead3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TaloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHsS B paMKaX M3y4YEHHUs CIEIHUAIBbHBIX €CTECTBEHHO-HAYUHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHETO MPOo(eCCHOHATBEHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacliMpeHue W yriayOJieHne TEeOopeTUYeCKOW |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX OMNpPENeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YHCJIE C TIEPCIIEKTUBOMN TTOCICAYIOIETO MOJIYICHHS XUMHUIECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTPpaMMBbI CpeAHEro oO0IIero o0pa3oBaHUS



U3y4yeHUEe ImpeameTa «XuUMHUS» OPHEHTHPOBAHO TAaKKE€ Ha pEIHICHHE 3a]a4y
BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alUU y4eOHOro TpyAa H
OOOOLIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOUIMX MEXIUCUUIUIMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocTaBngOmuMy npeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuueckas Xumus». [Ipu onpeneneHun noaxon0oB K 0TO0PY U CTPYKTYpPHOI
OpraHM3allMd COJAEPXKAHUSA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaE€HHOTO
YPOBHEHN U3YUYECHHUSI IPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUYECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsSI PEAKLUM, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
M TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuonnueckon
CUCTEMbl  XHMHUYECKHX  D3JEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS C TOYKU 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUNIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBICHUM 00
IEKTPOXUMHUYECKUX IpOIEccax M NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUU MNpPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUN yaenseTca oco00e BHUMaHKE BOPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XUMHUU
yIayO0aEHHOTO YPOBHS M3YUYEHUS ISl KJIACCOB OMpeeaEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUN K oOIeld cucreme
IPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEXHbIEC IpeaMmeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mpoduius Oosbiioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YCHUU TMpeIMeTa B JaHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMUU U B (PU3HUKE: aTOMHO-



MOJICKYJIsIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS
MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXKHOCTBH i Oosee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEpPY, TaKHUe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJICHHOBBIE
KUCJIOTBI U apyrue. Ilpy 5ToM 3HaHUA O COCTaBe M CBOMCTBAX INPEICTABUTEIECH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEHIECTB CIIy’)KaT OCHOBOM I HW3y4YECHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAyYHBIX METO/I0B [TO3HAHUS U OIBbITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUsS» Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaremaTuka u
uHdopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YpOBHE
TaK)Xe, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl 4Y€lOBEKa, a TaKXKe JKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MMPUPOIHOI cpefe;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAIUX B OCHOBE XUMHUYECKOH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HaJAMOJIEKYJSIPHOM, O  TEPMOJMHAMHYECKMX H



KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEAKUUH, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
HAyYHBIX MPUHLUINAX XUMUYECKOT0 MPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jaronmxcs OCO3HaHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIIOYEBBIX MW U MPOOJeM COBPEMEHHON XWMHUH, IJISI OOBSICHEHUSA W
IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX E€CTECTBEHHO-HAYUHYIO MPUPOLIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M MPOW3BOJCTBEHHOW JAESITENBHOCTH YEJIOBEKAa, CBSI3aHHOM C
XUMUYECKUM  MPOU3BOACTBOM, HCIIOJIB30BAHUEM U  NEepepadbOTKON
BEILECTB;

yrayOneHue  OpelCcTaBiICHMH O  HAy4yHbIX  METoJaxX  IO3HaHWS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SBJIICHHUI, HMEIOIIHUX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B mmaHe peanmu3anuu IEPBOOYEPENHBIX BOCHHUTATEIBHBIX W PAa3BHBAIOIIMX
(GYHKIUI LETOCTHOW CHCTEMBbI CpelHEro o0IIero oOpa3oBaHMsI IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHMUIO Kak
YCJIOBHUIO YCHENTHOM MPpo(heCCUOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 370pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJIOINOJIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYphl, MPUOOPETEHNE ONBITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIBHOCTH.

OO61Iee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COJAEPKAHUE 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 BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l 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 COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakiuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

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

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsizb. dusmyeckue cBoOMCTBaA
QJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0as ¢popmysa, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpUIM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTPyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHMUYECKHE CBOMCTBA: PEAKLIHMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
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- wu  l4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Aunkunbl. ['omonorudeckuii psijy akuHOB, oO1as (GopMyiia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd 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 O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

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



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

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM  TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMoJIOrMYeCcKUe psisibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. Du3nMuecKue CBOWCTBAa albAETUIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, I1-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH M 1eiunoso3a. CTpoeHue MakpoMOJIEKYJl Kpaxmania, TJIMKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

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



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

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

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

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

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peakluMu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

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

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

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



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

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



11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKU anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH U
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpOUTAIISIM.
OJNeKTpOHHbIE KOHPUTYpAIIMM aTOMOB 3JIEMEHTOB MIEPBOT0O—4ETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOH(MDUTYypallMi HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpHUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuonueckoro 3akoHa /.M. Menneneena.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJauHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIapHbIE B3AaUMOICUCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (Ha MIPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraH[bl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUU.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIIEHTPALMM PaCTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakiui B HEOPraHMYECKOW U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs



OHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

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

OOpartumMblie 1 HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble 3JIEKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnIuTeNh W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, MPOBEICHNE PEaKIil HOHHOTO OOMEHa, OnpeieNieHHue
Cpeabl pPacTBOPOB C TMOMOIIBI HHIWKATOPOB, HM3y4YEHUE BIIMSHUS Pa3JIMUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
pPaBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yraepona).

Bonopon. Ilomydenue, ¢gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJUlaMd W HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajJloreHOB U UX COSMHEHUH.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
Kkuciopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. HaxoxpaeHnue B TpupojAe, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenwme B mpupoae, CHocoObl NOMy4YeHHs, (Qu3nMdeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuit. docdopHbie
yaoOpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoJe. AJJIOTPOIHBIE  MOJIUDUKALINUH.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u e€
COJIM. AKTHBUPOBaHHBIA yroib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBas KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OUEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. lIpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMUYCCKUN Psifl  HampsokeHuid  MeTamwioB.  OOmue  crnocoOsbl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mass xapakrepuctrka MetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB M HMX COEIWHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

ATIOMUHMI: nToTy4yeHue, GU3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKHX JIIEMEHTOB.



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne Xpoma.

@u3nueckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckne U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbl,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toaydenne u npuMeHeHue xKee3a
Y €r0 CILIABOB.

du3nyeckre U XMMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
u3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIE, HW3YYECHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHUCTBHE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
1IeJI0Y€ei, KaYEeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertabl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIIID).

XuMHS ¥ KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJ0JIOTUM HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHIKNBI OpraHU3alii XUMHYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEW Cpelbl M €ro IMOCIeACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsi H 340pOBbe uesnoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUK B pa3BUTUN METULIUHBI.

XUMHSI MUK OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xumus. [IpaBuma
0€30MMacHOr0 HCIMOJb30BaHUs TpPEnaparoB OBITOBOW XUMHH B IOBCEIHEBHOM
KU3HU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OCeTOH).

XuMus B CEIbCKOM X035icTBe. OpraHnyeckre 1 MUHEpaIbHbIE Y100pEHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYAaCTBYIONIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OIHO W3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM oOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKkalus, MNepuogudHOCTh, HAOIIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIUsi, CTPOUTEIbHBIE
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpEnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
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 peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

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 TOHMMATh W TPUHUMATh MOTHWBBI, 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 TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
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 PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
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-HCCIIEA0BATEIbCKOM
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);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, 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, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

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



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

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

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

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

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

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHU JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs 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 Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

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

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

MeranpeagMeTHbIE pPe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

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

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

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

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



peaKkiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

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

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

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

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

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

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

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

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHUHU YUYEOHBIX U HCCIIEIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb JEATCILHOCTH Ha OCHOBE CaMoOaHalu3a H
CaMOOILIEHKH.



IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMBbI [0 XMMUU HA YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs BKIIOYAIOT CHEU(PUYECKUE
JUIs y4eOHOTro npeaMeTa « XUMHUsD» HayuHble 3HAHUS, YMEHUSI U CLIOCOOBI AEUCTBUM
[0 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTH
10 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YYEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMUEH. B
[IPOTpaMMeE II0 XUMHHM TNPEAMETHBIE PE3YJIBTAThl MPEACTABICHBI 10 TroAaM
WU3Y4YCHUSI.

10 KJIACC

[IpenmeTHble pe3yiabTaTbl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTEe M 3HAYCHUH OPraHUYCCKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOMN, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX WCTOYHHKOB SHEPIuH, B obecrnieuyeHU N palMOHAIBLHOTO
MPUPOJIOTIOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTypbI
YeJloBeKa, a TaKXke OHKOJOTMYECKH OOOCHOBAHHOIO OTHONIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPEJIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIararoIIre MOHATUS — XUMUUECKHUI 2JIEMEHT, aTOM, SAPO U JICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOEC
COCTOSIHUSI aToMa, TUOpUAu3als aTOMHBIX oOpOuTajel, HOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIIEHHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBINA CKEET, (yHKIIMOHATbHAS
TpyIa, paadKal, CTPYKTYpHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M IPOCTpPAaHCTBEHHas (reoMeTpuueckas,
ONTHYECKas), H30MEpPbl, TOMOJIOTHYECKUM psAJ, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJUMED,



CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIE COEIWHEHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalIeHUs DSHEPrUM TMpPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE
MOHMMAaHUS MPUUYUHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEACTaBICHUS
O MEXaHHW3Max XUMHUYECKHX peaklud, TEPMOAMHAMHYECKUX W KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYMI aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dexThl, opueHTanThl | u |l pona);
(akTOJIIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUU U OE30MaCHOM
MCIIOJb30BAaHUU BAXXHEHMIIINX OPTaHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
NESTENIbHOCTH ~ YellOBeKa, OOMMX  HAyYHBIX  NPHUHIUNAX  XUMHYECKOTO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIA, IepepadOTKU HePTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITh XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIINE TMOHATHUS TPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHN;
c(OpMHPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY NIl COCTaBJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHHUS XMUMHUECKUX PEAKIUH M PACKPHIBATh WX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIM  IMOCPEACTBOM  COCTaBJICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHMSI MX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

W3TOTAaBIMBATH MOJIEH MOJIEKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAINU
UX XMUMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABIMBATH MPUHAIJIC)KHOCTh M3yUYCHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBY M CTPOCHHMIO K OIpeAeIEHHOMY
KJIAcCy/Tpymme COCIWHEHWH, [JaBaTh WM Ha3BaHUA 1O CHUCTEMATHYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE Ha3BaHUS MJIA OTACIIBHBIX
IpeCTaBUTENICH OPraHWYeCKUX BEHIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATWICHTJINKOIb, (eHon, (GopManmbIerul, aneTaableru]l, aleToH, MypaBbUHAs
KHUCIIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIUH, allaHWH, ManbTo3a, (PYKTO3a, aHWIWH, TUBHHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHE);

C(OPMUPOBAHHOCTh YMEHHUS OMNPEAENATh BUI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
JIKWHOB, AapPOMATHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOCAUHEHUHN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, YyTJeBOAOB (MOHO-, AM- U TMOJIMCAXAPUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCHOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OPMHUPOBAHHOCTh YMEHHUS TMOATBEP)KIATh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (HeThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICJTUTEILHON JEATCIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CJICACTBEHHBIX CBSA3EH — IS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IUMHCTBA MUDA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMmynamM U ypaBHEHHSIM XUMHUYECKUX PEAKIIUN C MCIOJb30BaHUEM (DU3UIECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPaAKTEPU3YIOMIMX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
(GbopMyIIBI BEMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XUMHUYECKHX 3JIEMEHTOB,
MPOyKTaM CTrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh M OICHUBATH
C TO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCJHEACTBUS ~ OBITOBOM M



MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKoOn
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIlHsIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJAUTH
XUMUYECKUN SKCHEPUMEHT (MOJyuYeHHEe M U3YYEHUE CBOWCTB OpraHUYEeCKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBUII
O0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OO0OpPYIOBaHUEM,
dbopMyupoBaTh IIEJIb HUCCJEAOBAHMS, TNPEICTABIATh B pa3lIuyHON (dopme
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIOJIaTh MpPaBHJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAOLIEH
MIPUPOIHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HABATh OIMACHOCTh TOKCHUYECKOTO JACHCTBUA HA MKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaIINK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopmaiuu, MIHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, repepadarbiBath €€ U HCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMUYCCKHM OBJIEMCHT, aToM, SJIpO aroMma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yYCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILECTB;

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

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

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

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



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

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

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKinu;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIelb HCCIECNOBAaHUS, TMPEICTABIATH B
pasnu4HON (GopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Pa3nen 4. A3oTconep:kaiiue OpraHu4ecKue coeTuHeHHs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 15
Hroro no pazgeny 15

Pa3pnen 5. BeicOKOMOJIEKYISIPHbIE COCAUHEHUS

5.1 BpICOKOMOIEKYIISIPHBIE COCIMHEHUS 9

Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




11 KITACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

Ne ni/m Kontpoabubie  IpakTHueckue
NPOrpamMMbl Bcero
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuii 3akoH
11 u [lepuonnueckas cucreMma XUMUYECKUX 6
anemenToB /I. 1. Menaeneera
12 Crpoenue BemecTBa. MHOrooOpasue 12 1
BEIIECTB
1.3 XUMHUYECKUE PEaKIIUU 21 1 3
Hroro mo pazneny 39
Pa3nen 2. Heopranmueckasi XuMust
2.1 Hemerammsr 29 3
2.2 Mertanib 22 2
Hroro no pazneny 51
Paznen 3. Xumus u :Ku3Hb
31 Mertobl TO3HaHUSA B XUMUU. XUMUS U 12
KU3Hb
Hroro no pazgeny 12
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







10 Knacc

daTta Tema

IIpeamer u 3HayeHue opraHndeckor xumuu. PopMupoBaHue
02.09 OpPraHUYEeCKON XMMHUH KaK HaAYKH

DJNEeKTPOHHOE CTPOCHUE aToMa yriepoaa. [ ubpuauzanus
03.09 | opbOuraneit atToMOB yriiepoaa. XUMHUYECKas CBSI3b B

OpPraHUYECKUX COEAMHEHUAX

Teopus crpoenus oprannueckux coequHennii A. M. bytieposa
05.09

W3omepust. Bunbl u3omepun: cTpykTypHasi, IpOCTPaHCTBEHHAS
09.09

DOneKkTpoHHBIE Y(PPEKTH B MOJIEKYJIaX OPraHUYECKUX BEIICCTB
10.09

Knaccudukanus 1 HOMEHKIaTypa OpraHU4ecKuX COeMHEHNH
12.09

THUIIBI XUMHUECKUX PEAKIIMI B OPraHUYECKOU XUMHUHU
17.09

Aunikanbl. CTpoeHue, U30MepPUs U HOMEHKJIaTypa
19.09

Ankanbl. CBOWCTBa, IOJYyYEHUE U IPUMEHEHNE
23.09

ITpakTruyeckas padora Nel "IlonydeHne MeTaHa U U3yUeHHUE €ro
24.09

CBOICTB"

26.09

[uknoankansl. CTpoeHHe, N30MEPUs, HOMEHKJIaTypa, CBOWCTBA




[uxnoankansl. [loydenue u npuMeHeHne

30.09
Anxkenbl. CTpoeHMe, U30MepUs 1 HOMEHKJIaTypa
01.10
Ankenbl. @u3nUeCcKUE U XUMUUYECKHE CBOMCTBA (peaKIuu
IIPUCOEAVHEHNS )
03.10
AnkeHbl. XMMUYECKUE CBONCTBA (pEaKLIUK OKUCIIECHNUS,
07.10 nosnMepu3zanuu). KauecTBeHHbIE peakliuy Ha IBOWHYIO CBS3b
Anxensl. CiocoObl 1oTy4eHUsl, TPUMEHEHNE
08.10
[IpakTuueckast padora Ne2 "[losnydyeHune aTuiIeHa U U3yUYEHHE
10.10 | ¢ro croiicts"
Ankanuensl. CTpoeHHe, Ki1acCH(pUKAIIIS, TOMOJIOTHS, H30MEPHS,
14.10 HOMEHKJIaTypa
Anxanuennl. Pu3nueckye U XUMUYECKHAE CBOMCTBA
15.10
Ankanuensl. [lomydyenne u npuMeHeHne
17.10
Anxunsl. CTpoeHHue, U30MEpHsI 1 HOMEHKIIATypa
21.10
AnkuHbl. @U3NYECKUE U XUMUYECKHE CBOMCTBA (peakuu
22.10 IIPUCOEAVHEHHNS, 3aMELICHMS )
AnKuHBI. XMMHUYECKHE CBOMCTBA (PEAKIIMKU OKUCIICHHUSI,
24.10 nosmMepu3zanun). KauecTBeHHbIE peakiii Ha TPOIHYIO CBSI3b
07.11 | Ankunsl [logydeHue u npuMeHeHHE




[IpakTrueckas padota Ne 3 "[lomydeHne aneTuiieHa U U3y4eHUe
€ro cBoMcTB"

11.11

Apenbl. ['omosioruyeckuii psiji, HOMEHKJIaTypa, U30MEPHs,
12.11 ¢busnueckue cBoiicTBa

Ctpoenue Momnekybl OeH3o1a
14.11

Apenbl. XUMHUYECKHE CBOICTBA O€H30J1a U €r0 TOMOJIOTOB
18.11

Apenbl. BzaumHoe BiMsiHHE aTOMOB B MOJIEKYJIAX apEHOB
19.11

Crupon
21.11

Apensl. [lonyuenue u npuMeHeHne 6eH30J1a U €T0 TOMOJIOTOB
25.11

Pacuérel o XMMUYECKUM ypaBHEHUSAM
26.11

IIpupoaHbIE HCTOYHUKH yIIIEBOOPOAOB. [IprponHsbIil u
28.11 MOMYTHBIN HETAHOM ra3pl: COCTaB, UCIIOIb30BAHHE

Hedts: cocras, criocoOb! mepepaboTKu, TPUMEHEHNE
02.12

Kamennslit yroibs. Kokcoxumuyeckoe mponu3BOCTBO
03.12

05.12

['eneTnveckas CBsSI3b MEXKIY KJlaccamMH YTJI€BOJIOPOJIOB




FaJ'IOFeHHpOI/ISBOI[HI)IC YTJII€BOAOPOOAOB: KJ'IaCCI/I(i)I/IKaHI/IH,

09.12 CTPOEHHUE, U30MEpUsl, HOMEHKIIATypa
["anorennpon3BoIHbIE YTIEBOJOPOIOB: (PU3HUECKUE U
10.12° | xpumuueckue coiictsa
l"asnorennpon3BoAHbBIE YTIEBOAOPOAOB: MIOJYUYECHHUE U
12.12 MIPUMEHEHHE
O06001IeHre U cucTeMaTU3aIis 3HaHUI 110 pa3eny
16.12 "VYrieBonopoasr"
Kontponbnas padota no pazaeny "Yriaesogopoabr"”
17.12
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: CTPOCHUE,
KJIacCU(UKALINS, U30MEPHs, HOMEHKIIATypa
19.12
[IpenenbHBIE OTHOATOMHBIE CITUPTHI: (HUUIECKUE U
23.12 | xymuueckue croiicTea
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: TTOJIYYCHUE U IPUMEHEHHE.
24.12 | ®usnonoruueckoe JIEWCTBUE CIIMPTOB HA OPTaHU3M YEJIOBEKa
[IpocTeie adups
26.12
MHoroaToMHbIe CTUPTHI. PU3ZNYECKHE U XUMUYECKUE CBOWCTBA.
13.01 JleficTBrE Ha OpraHN3M YeJI0BEKa
Crioco0bl TToTy4YeHUsI ¥ IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB
14.01

16.01

®enon. Crpoenue. u3znyeckue 1 XUMHUYECKHUE CBOMCTBA




®enour. [lonyyeHnue u npuMeHeHUE

20.01
[TpakTuueckas padborta Ne 4. Pemenue skcriepuMeHTaTbHBIX
21.01 3anad 1o reme «CnupTel 1 PEHOTBI.
Pemenue pacy€THbIX 3a71a4 HA ONIPEACIICHUE JOJIM BBIX0Oa
23.01 MPOAYKTA PEAKUMU OT TEOPETUUECKH BO3ZMOKHOTO
Anbaerupl U KeTOHBI: Kiaccu(uKaims, CTpoeHUE, H30MEpHs,
27.01 HOMCHKJIATypa, (PU3HUECKUE CBOWCTBA
AJnernnapl 1 KETOHB: XUMUYECKHE CBOMICTBA
28.01
AJpernapl 1 KETOHB: XUMHUYECKHE CBOIICTBA
28.01
ATNBIETHIbl U KETOHBI: CIIOCOOBI TTOTYYEHUSI U IPUMEHEHNE
30.01
OnHOOCHOBHBIE TIPEIEeNbHBIE KAPOOHOBBIE KUCIOTHI: CTPOCHHE,
03.02 KJIaccuukanus, U30Mepus, HOMEHKIIaTypa
OnHOOCHOBHBIE TIPEIeNbHBIE KapOOHOBBIE KUCIOTHI:
04.02 ¢bu3nUecKre U XUMUYEeCKHe CBOMNCTBA
[TpousBoiHBIE KAPOOHOBBIX KUCIIOT: CIOKHBIE IPHUPHI,
06.02 AQHTUAPU]IbI, TAJTOT€HAHTUAPUIbI, AMU/JIbI, HUTPUJIBI
Oco6eHHOCTH CBOMCTB MypaBbUHON KUCIIOTHI
10.02
MHuoroo6pasue kapOOHOBBIX KHCTIOT
11.02
13.02 | Bricme kapOOHOBBIE KUCIOTHI




CriocoObl ostyueHus 1 NpUMeHeHHe KapOOHOBBIX KHCIIOT
17.02

PacdéTpl M0 XMMUYECKUM YPaBHEHUSIM TIPU YCIIOBUH, YTO OJHH
18.02 | y3 pPEareHTOB HaXOAUTCS B U30BITKE (MMEET IPUMECH )

Crnoxusie 3¢upsl. CTpoeHue, U30MepHsi © HOMEHKIIATypa

20.02
Crnoxubie 3¢pupsl. OU3NYECKHE U XUMHUYESCKHE CBOMCTBA
24.02
[IpakTuueckas padota Ne 5. Perienue sxcrepuMeHTaIbHBIX
3agad 1o Teme «KapOoHoBbie kucaoThl. CI0xKHBIE 3DUPBD)
25.02
XKupsi. Ctpoenue u knaccuduxanus. [loxydenne
27.02
XKupsl. CBolicTBa U IPUMEHEHNE
03.03
Mpbla ¥ CHHTETUYECKHUE MOIOIIIUE CPENICTBA
04.03

Pemenue pacu€THBIX 3a7a4 HAa ONpeIeSIeHNE JOJIM BBIX0/1a
06.03 MPOIYKTa PEAKIINH OT TEOPETUUECKH BO3MOKHOTO

VYrneBonpl. O0mas XxapakTepuCcTHKa, KiaccupuKaiys
10.03

Monocaxapuapl. Duzndeckre CBOMCTBA, HAXOXKIECHHUE B
11.03 npupozae. PoTocuHTE3

['mroko3a: XxuMu4eckre CBOMCTBa, MPUMEHECHHUE
13.03

17.03 | Jucaxapumsl (caxapo3a, MallbT03a, JIAKT03a): HAX0XKJCHHUE B




IIPUPOJIE, CBOMCTBA, IPUMECHEHUE

18.03

[Tonucaxapuasl (Kkpaxmai, TIMKOTeH U Hestoo3a). CtpoeHue
MaKpOMOJIEKYJI, PU3NYECKUE CBOMCTBA

20.03

XHUMHUYECKUE CBOMCTBA Kpaxmaia

XUMHUYECKHE CBOMCTBA LIEJUII0I036I. BoJloKHA

I'eneTnyeckas cBs3b MCKAY KJIaCCaMU KHCJIOPOACOCPIKAIIUX

OPraHUYeCKUX COCTMHEHUHN

O06o01IeHre U cHCTeMaTU3alvs 3HAHUH TI0 pa3zelry

"Kucnoponacoaepsxaiiue opraHu4ecKrie CoeTMHeHus "

Kontponbnas padota "Kucnopoacoaepkaiiue opraHu4eckme

coenuueHus"

Awmunbl. CTpoenue, kiaccu(ukaius, HOMEHKIATypa U

n3omepust. Gusnyeckue CBOKWCTBA

Amunbl. Xumudeckue cBoricTBa. Coau alIKUIaMMOHHMS

AHnnnH

CnocoObl MOJIYUCHUA U IPUMCHCHUC aJ'II/I(l)aTI/ILICCKI/IX AMHUHOB

AMWHOKUCIOTHI. CTpOCHI/Ie, TOMOJIOTHYECKHI pAaa, u3oMepuia 1

HOMEHKJIaTypa

AMPHOKHUCIOTHL. PU3NUECCKHE U XUMUICCKIE CBOMCTBA

HonyquI/Ie aMHHOKHCIIOT. 3HAYCHUE B IMPUMCHCHUC

AMHWHOKHCIIOT

benxu. Cocras, cTpoenue, 6noiornyeckue QyHKIHH

benku. duznueckue U XUMHUYECKUE CBOUCTBA

[IpakTryeckue padotel Ne 6. Perienue skcriepuMeHTaIbHBIX




3aaa4 110 TEMC «A30Tcoz[ep>1<amne OpTaHU4YCCKUC COCAUHCHU S

A3oTcoepkaliye reTepoluKiInieckue coequuenus. [luppoar:

CTpOeHHue, cBoMcTBa [IupuauH: cTpoeHue, CBOMCTBA

Hyxnennossie kucnorsl. JJHK u PHK

[TpakTudeckue padoTer Ne 7. PerieHne 3KCriepuMeHTaTbHBIX

3aj1a4 1o TeMe «Pacro3HaBaHue OpraHU4YCCKUX COCIUHCHUI.

O06o061IeHre ¥ cuCTeMaTU3alrs 3HAHUH TI0 pa3zelry

"A3zoTcoaepxaliue OpraHM4ecKue CoeTMHeHus"

OCHOBHBIE TTOHSITHSA XUMHHU BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ

OcHoBHBIC MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/If/'I

— INOJIMMCEPpU3aluAa U IOJIUKOHACHCALHA

IInacTmaccel. YTunmuzamus u nepepa60TI<a IIJ1aCTUKa

Kayuyku u cunukonsl. Pe3una. Bonokna

ITpakTruyeckas pabora Ne 8. PemieHue skcriepuMeHTalbHbIX

3aJ1a4 1Mo TeMe «Pacro3HaBaHue IJIAaCTMACC U BOJIOKOH

HOJ'II/IMepBI CIICIUAaJIbHOI'O Ha3HAYCHU A

O06o011eHre 1 cucTeMaTu3alys 3HaHUH 10 KypCcy OpraHu4ecKoil

XUMHNHU

HToroasi KOHTpOJbHASA paboTa MO KypCy OPraHU4ecKON XUMUU

Amnann3 UToros KOHTpOJ'IBHOI\/'I pa60TBI 10 KypCy OpFaHHQCCKOﬁ

XUMHU.







11 knacc

Harta Tema
Atom. CocTaB aTOMHBIX sJiep. XUMUYECKUN 31eMeHT. 30TonsI
02.09
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIa
03.09
Pacnpenenenne >1eKTpOHOB 1O aTOMHBIM opOuTaisaM. Kiaccudukanms
05.09 | xumuuecknx snementos (s, p-, d-, f-a;1emMeHTHI)
DNEeKTPOHHBIC KOH(UTYpAIK aTOMOB (OCHOBHOE W BO30YKIEHHOE
09.09 COCTOSIHUE) U HOHOB
[Tepuonnueckuii 3akoH u [leproanueckas cHCTEMa XUMHYECKUX
10.09 anemenToB /. 1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
' XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX
BEILIECTB [0 TpyNnaM U nepruojaam
CucremaTtu3anus 1 00o01eHne 3HaHui o reMe «CTpoeHne aToMOB
12.09 | Ilepnoauueckuii 3axoH u [leproanyeckast cucTeMa XUMHYECKUX
snemeHToB /1. 1. MenneneeBa»
Buasl xumudeckoit cBsi3u. Mexanu3mbl 00pa3oBaHusl KOBAJIGHTHOM CBS3H.
Bonoponnas cBa3b. MexmosneKysipHble B3aUMOIEHCTBUSA
17.09
BaneHTHOCTh U BaJl€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
19.09 CTPYKTYPBI MOJIEKYJI C X TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHns: 0 KOMIUIEKCHBIX COSAMHEHUSX: COCTaB M HOMEHKJIATypa
23.09
BemiectBa MONEKyIIpHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. THIIBI
24.09 KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA BEILIECTB
[lonsiTue o nucnepcHbIX cucteMax. [IpencraBiienre 0 KOMIOUIHBIX
26.09

pacTBopax




HUctunasie PpacCTBOPEBI: HACBIICHHBIC U HCHACBIIIICHHBIC, pAaCTBOPHUMOCTb.

30.09 Kpucrannoruaparst
CriocoObl BbIpaXKEeHUs1 KOHLIEHTPALUU pacTBOPOB
01.10
Pemienue 3a1a4 ¢ MCN0JIb30BaHUEM TOHATUI «MaccoBast OIS
03.10 PacTBOPEHHOIO BEILECTBA», «MOJISIPHAS KOHLIEHTPALHSD)
Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB
07.10
Cuctemaru3zanus 1 o0o01eHue 3HaHui no remMe « CTpoeHue BElecTBa.
08.10 MHorooOpasue BelecTB»
KontponbHas padora no remam «Ctpoenue atoma. [lepuoanueckuii
10.10 | 3akon u Ilepuognueckas cuctema XuMudeckux saementos 1. 1.
MenpeneeBay, «CtpoeHue BemiectBa. MHOrooopasue BEIECTB
AHanu3 pe3yiabTaToB KOHTPOJIBHON padO0Thl, KOPPEKIHS OMINOOK
14.10
Krnaccudukanys XuMruueckux peakiiuii B HeOpraHM4ecKoi u
15.10 OpPraHUYEeCKO XMMUU. 3aKOH COXPaHEHHUsI MacChl BEIIECTB; 3aKOH
' COXPAHEHHUS U NMPEBPAIICHUS SHEPTUU PU XUMUUYECKUX PEaKLIUAX
TemnnoBbie a3 dexThl XUMUYECKUX peakiuid. TepMoxuMuueckue
17.10 ypaBHEHHUS
Boruncnenus o ypaBHeHUSIM XUMHUYECKUX peaklUi U TEPMOXUMUYECKUM
21.10 YpaBHEHUSIM
CKopocTh XMMHUYECKOH peaklini, €€ 3aBUCUMOCTh OT Pa3IMYHbIX
22.10 (dakTopoB. 'oMOreHHbIE U TeTEPOreHHbIE peaKLuu
Karanns u katanuzaropsl. Pemenue 3a1a4 ¢ MCIOJAb30BaHUEM TOHITHUS
24.10 «CKOPOCTh XMMHUYECKOHN peaKIii»
07.11 | IIpaktuueckas pabora Ne 1 mo Teme «BnusHue pa3nuyHbIX (HaKTOPOB Ha




CKOPOCTb XHUMHYECKOH PEAKIIUN»

OO6paruMbie U HEOOpaTUMBIE PeaKIUU. XUMUYECKOE PABHOBECHE

11.11

Pemenue 3aau ¢ uCNoyib30BaHUEM MOHATUS «XUMHUYECKOE PABHOBECHE)
12.11

[TpakTuueckas padora Ne 2 o Teme «BiusiHue pa3nuvHbIX (HaKTOPOB HA
14.11 | cmemenne xumuaeckoro paBHOBECHS

DnexTponuTuyeckas auccoruaiys. CUIbHbIE U ci1a0ble SJeKTPOIUTHI.
18.11 | Crenens aucconmauuu

Nonnoe npoussenenue Bobl. Cpena BOJHBIX pacTBOPOB. BomopoaHbiit
19.11 | pokasarens (pH) pactBOpa

I'maponus coneit
21.11

Peakuuu, mporekaroume B pacTBOpax 3JIEKTPOIUTOB
25.11

[TpakTuueckas pabota Ne 3 o Teme « XMMHYECKHE PEAKIIUU B pacTBOpPax
26.11 3IEKTPOJIUTOBY»

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PeaKIK. BakHel Iie OKUCIUTETN
28.11 | y poccranosutenn

MeTo/ 3IeKTPOHHOTO (IJEKTPOHHO-UOHHOT0) OanaHca
02.12

DNEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB
03.12
05.12 | Pemienue 3a1a4 pa3InYHbIX THIIOB




Cucremaruzanus 1 O606HI€HI/IC 3HAHUM 110 TEME « XMMHYCCKHE PEaKum»

09.12
KonTponbHas pabota no tTeme « XMMHYECKHE PEaKum»
10.12
AHanuz pe3yiabTaToB KOHTPOJIBHOM pabOThl, KOPPEKLIHS OLIHMOOK
12.12
[Tonoxxenue HemetamioB B [lepuogudeckoil cuCTEME XUMHUYECKHX
16.12 | snemenToB JI. 1. MeHaeneeBa 1 0COOCHHOCTH CTPOSHUS UX aTOMOB.
Asmotponust HeMeTaiuioB. OU3nUYECKUe CBOMCTBA HEMETAIIIOB.
Bonopon: nonydenue, pusndeckue u Xumuueckue cBoicta. ['uapuast
17.12
["anmorensl: HaXOXKAEHHUE B IPUPOJIE, CIOCOOBI MOTYUYEHHS, (PU3NUECKHE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
19.12
["anorenoBoopoabI
23.12
Baxueilume KuciopoacoaepKaime CoeIMHEHNs TaJOreHOB
24.12
[TpakTuueckas pabota Ne 4. Pemienne skcriepuMeHTaIbHBIX 33724 MO
26.12 | reme «lanorens»
Kucnopon: mabopaTopHbie ¥ MPOMBIIIIEHHBIE CTIOCOOBI TMTOTYYEHUS,
13.01 | pusmyeckue u xumudeckue cBoiicTBa. O30H. [IpuMeHeHne KHUCIOpOIa U
030Ha
OKcuIbl M IEPOKCHIBI
14.01
16.01 | Pemenue 3a1a4 pa3iuyHbIX THUIIOB




Cepa: Hax0J€HHUE B IPUPOJIE, CIIOCOOBI MOTydeHusl, GU3NUECKUE U
20.01 | xpumuueckue cpoiicTBa

CepoBonopo, CyabhuIbI
21.01

Kucnoponconepxkaiiue coenuaenns cepbl. OCOOEHHOCTH CBOMCTB CEPHOM
23.01 KHACIOTBI

[IpakTuueckas padorta Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a71a4 10
27.01 Teme «Cepa u €€ COeTMHEHUS

A3oT: HaX0XXACHUC B IIpUPOAC, CII0COOBI NoJIyucHus, (bHSI/I‘leCKI/Ie n
XHMHYECKHE CBOMCTBA

28.01

Ammuak. Hutpu b
30.01

Kucnoponcoaepxkaiiue coenuuenns a3ota. OCOOEHHOCTH CBOMCTB
03.02 | azorHoit kHCIOTHI

[IpumeHeHMe a30Ta U €ro COeAMHEHUH. A30THbIE y100peHus
04.02

docdop: HaxXOXKIEHUE B MPUPOJIC, CIOCOOBI MOTyUeHUs, PU3nIecKue u
06.02 | xpmuueckue cBoiicTBa. ®ochunst u pochun

Oxcunst hocdopa, pochopcoaepxamue kuciaotel. Conu GochopHoit
10.02 | kucnorsr

[Tpumenenue pocdopa u ero coenunennii. Dochopusie ynoOpeHus

11.02

13.02 | [IpakTudeckas padora Ne 6. Pemenue skcriepuMeHTAIBHBIX 33/1a4 110




TeMe «A30T U hocop U UX COSAUHEHUSD)

VYriepoa: HaX0XACHUE B IPUPOJIE, AJUIOTPOITHBIC MOAU(PUKALIIH;

17.02 | pusuueckue n xuMITIECKHE CBONCTBA, IPHMCHEHHE
Oxcup yranepona(ll), okecun yrnepona(lV), yronbHast Kuciora U €€ coau
18.02
KpeMuwuii: HaxoXx1eHHe B IPUPOAE, CIIOCOOBI MOTyYeHUs, PU3HYECKUE U
XMMHUYECKHE CBOHCTBA
20.02
Oxcun kpemuusi(1V), kpeMHUEBass KUCIOTa, CHIIUKATHI
24.02
[Tpumenenne KpeMHUs U €ro coeanHeHui. CTeKII0, €ro NoJy4YeHNe, BHIbI
25.02 | crexia
Cucremaru3zanus 1 00600meHue 3Hannii mo reme «Hemerammbny
27.02
KonrtponsHast pabora o teme «Hemeramibny
03.03
AmHanu3 pe3yinbTaToOB KOHTPOJIBHOM pabOThl, KOPPEKIUS OMIMOOK
04.03
[Tonoxxenne metaiuioB B [lepuoandeckoi cucTeEMEe XUMHUECKUX
06.03 | smemenToB. OCOOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIOB
O6mue ¢puznyeckue cBoiicTBa MeTasioB. [I[pumeHeHe MeTamioB B ObITY
10.03 | y rexnuke
CruaBbl METANIOB
11.03

13.03

Koppo3zus merannos




DIEKTPOXUMHUYECCKUN Psil HAMPsOKeHW MeTaiiioB. O01ue croco0bl
17.03 MOJTy4YEHHUs] METAIIJIOB

O6mas xapakrepuctuka MetayuioB |A-rpymnmel [lepuoandeckoit cuctemMbl
XMMHYECKHX 3JeMeHTOB. Hatpuii u xanuii: noixydenue, Gpusnyeckue u

18.03 . .
XHUMHAYECKHE CBOWCTBA, TPUMEHEHHE MTPOCTHIX BEIIECCTB M UX COCTUHECHUN
O6mas xapaktepuctuka MetayioB ||A-rpymmesl [leproanyueckoit

90.03 | CHCTEMEI XHMITECKHX JEMEHTOB. Marnwuii 1 KaJablui: TOTy4YeHue,

(hU3UYECKHe U XMMHUYECKHUE CBOMCTBA, TPUMEHEHHUE ITPOCTHIX BEIIECTB U
HUX COEOUHEHNN

XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

ATIOMUHHI: IIOJIy4YCHHEC, Q)HSHHGCKI/IG H XUMHNYCCKHEC CBOﬁCTBa,
IIPUMCHCHHC

AM(i)OTepHLIe CBOMCTBa OKCHJAa U THAPOKCHU A AJIFOMUHUS,
TUAPOKCOKOMIIJICKCHI AJIIOMUHUA, UX IIPUMCHCHUC

Pacué€tel MaccoBoM goIu (MaCCBI) XHUMHUYCCKOIro COCAMHCHHUA B CMCCHU

ITpakTruyeckas pabora Ne 7. PemeHue sKkcriepuMeHTalbHbIX 331a4 110
TeMe «MeTabl TIaBHBIX MOJrPYII

OO61mas xapakTeprcTiKa MeTauioB No0ouHbIX noarpynn (b-rpymnm)
[lepuonnyeckoil cuCTEMbl XUMHUECKUX HJIEMEHTOB

OuU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa M €ro COCIMHEHUN, UX
IIPUMEHEHNE

Baxwuelimme coennHenus mapraana. [lepmanranar kanusi, ero
OKHCIIUTENLHEIE CBOICTBA

dusnueckye 1 XUMHUYECKUE CBOMCTBA JKeJIe3a U €r0 COeMHEHUIA.
[TonydyeHue u NpUMEHEHNE CILIABOB KEIe3a

dusndyeckne 1 XUMHUIESCKHE CBOMCTBA MEJIH U €€ COSIMHEHNI, X
MPUMEHEHNE

du3nyeckre 1 XUMHUUECKHE CBOMCTBA IIMHKA U €r0 COSTMHEHNH, UX
npuMeHeHue. [ MapoKCOKOMIUIEKCH IMHKA

[TpakTrueckas padota Ne 8. PereHue sxcriepuMeHTaIbHBIX 33/1a4 110
TeMe «MeTaibel MOOOYHBIX MOATPYIII




O06o001IeHre u cucTeMaTU3aIKsa U3y9YeHHOTO MaTeprasa 1o TeMe
«MeTamib

KonTponbnas pabota no teme «MeTtamibi»

AHanu3 pe3yiabTaToB KOHTPOJIBHOM pabOoThl, KOPPEKLHS OLIHMOOK

Ponp xumuu B o0ecrieueHun YCTOﬁqHBOFO Ppa3BUTHA YCJIOBCUECCTBA.
Ilonstue o HAaYYHBIX ME€TOAaX MCCICA0BaHNs BEIICCTB

HaquLIe MIPUHIMIIBI OPraHru3aliui XUMHUYICCKOI'O IIPOU3BOJACTBA.
HpOMBIIJ_IJ'IeHHBIe CII0COOBI MMOJIYy4YCHU BaKHEHIITNX BCIICCTB

XHUMHYECKOE 3arpsA3HCHUC Oprma}omeﬁ CpEabl U €ro IocjacaACTBUsA

XuMHs ¥ 3J0pOBbE YeJIOBeKa. JIekapCcTBEHHBIE CPEICTBA

Xumus muim. Poib XuMun B 00€CIIEUEHNH TUIIIEBOM OE€30IIaCHOCTH

Kocmernueckue u mapdromepHsie cpecTBa. bertoBas xumus

XHMHS B CTPOUTENBCTBE. BaskHeNIINE CTPOUTENIBHBIE U
KOHCTPYKLIIMOHHBIE MaTePHUAIIbI

XHUMHUS B CEIILCKOM XO3SHCTBE. OpFaHI/ILIeCKI/Ie 1 MUHCPAJIbHBIC
ynoOpeHus

CucreMatusanus 1 0000IIEeHNE 3HAHU 110 TeMe « MeTOAbI ITO3HAHUS B
XUMUU. XUMUS U KU3HD)

PesepBHBIil ypok
Pacuérsl MaccoBo# 1011 (MacChl) XUMHUECKOTO COCTUHEHUS B CMECH

PesepBHbIii ypok
Pacuérel mo ypaBHEHUIO peakivu, €CiIM OJTHO U3 BEIIECTB JJaHO B BUJIE
pacTBoOpa ¢ ONpeaeIEHHON MaCCOBOM J0JIEH

PesepBHBIil ypok
I'enernueckas CBsA3b MEXAY KJIaCCAMHU HEOPTaHUYECKUX COESAMHEHHUN




