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HOACHUTEJBHAS 3AIIUCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIHEro o01ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNokeHnii «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealn3dyeMoe B YCIOBUAX JU(DPEpeHLMPOBaHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 |
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJanTaiyuy uX K OBICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHUS O0y4YeHUsI B OpraHu3anusax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxenusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COACpKaHUS,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyY€HUE NPEJCTaBICHHUs] O LEsAX, COAEp)KaHUM, OOIIell cTpareruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENCHNE: NPUHLNIIOB CTPYKTYpUPOBAHUS W MOCIEA0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUHU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKaxX OTAETIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIed U 3aa4 U3ydEHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
IIPOrpamMMBI CPEIHETO oOuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUN  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOW MpPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4EOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CPEIHEr0 OOIIero oO0pa3oBaHUS
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Yy4YEeHHs HANpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro mpodeccuoHaIbHOro
oOpa3zoBanus. B 9Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHe TEOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN MPoduih
oOy4eHHUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIEr0 NOJIYYeHHUS] XUMUYECKOTO
o0Opa3oBaHMsI B OpraHU3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeamera «XuUMHUS» OPUEHTHUPOBAHO TAaKXE Ha pelleHue 3aaad



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOro TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu IpeaMera «XUMHUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHUMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuuax 0a3oBOro M yriayOJaE€HHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeaMeTa. IDTa CHUCTEMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIUMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBbEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPENCTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKUUH, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHAaMuKH. WM3ydeHume mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOIEcCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEIMHEHUM ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKiMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaYeHHe OyayT UMETh 3JEMEHTHl yueOHOro Marepuana mo odmie xumun. [lpu
U3y4YEeHUU TMpeIMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



MacCcbl M DHEPIHM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOJIN3A, MPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
Oouonoruueckoro npoduist OOJBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluud  KJIETKH  Kak
OMOJOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriIyOJI€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK 1 TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeameTra «XUMHS» Ha YIIIyOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero odiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TpPEACTABICHUWA: O MAaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMHH B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
00ecCleyeHnun paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YENOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAaHHUS XUMUYECKUX pPEakKLMil, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
HAyYHBIX MPUHIIATIAX XHMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUU 71 OOBSICHEHUS
KITIOYEBBIX HJCH W MPOOJIEM COBPEMEHHOW XHWMHUH, IJISi OOBSICHCHHS WU
POTHO3UPOBAHMSI SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO pelIeHUs MPoOeM, CBA3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHMUS,
aHallM3a U OIICHKH C TIO3UIIMIA YKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUIN
OBITOBOM W TPOW3BOJICTBEHHOW JIEATCIFHOCTH YEIIOBEKAa, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, MHCIIOJIb30BAaHMEM U  IepepabOTKoOU
BEIIECTB;

e yriyOlieHHE TPEACTaBICHMH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBSCHEHUS XUMHUYECKHX SIBJICHUN, HMEIOLUUX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEeATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peammzanuy mepBOOYEPEIHBIX BOCIHUTATEIBHBIX M PAa3BUBAIOIINX
(GyHKUMNA LENOCTHOM CHCTEMBl CPEeJHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera «XuUMUS» Ha  YrIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyaJllbHOCTb
MpPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCHHUTaHHE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHUW TPUPOIBI,
YBOXEHHS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIIEIOBAHUN B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTUE MOTHBALIMM K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO HAa  OCHOBE  YCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaromuxcsi, (GOPMHPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo00Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOMN NMPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOJIONOIB30BAHUS,
pa3BHUTHE YKOJIOTHYECKOHN KyJIbTYphI, IPUOOPETEHNE OTBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN AESITESIbHOCTH.

OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero obpasoBaHusi, coctaBisser 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeeNI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHI.

DNEeKTpOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. THUIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIH M JJOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHE O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Bunabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQPEKTH B MOJEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonagsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuaeckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii ps ankaHoB, 00mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3ainsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XHWMHUYECKUE CBOMCTBA QJIKAaHOB: PEAKUMU 3aMEIICHHs, W30MEpU3aLuH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmylia, HOMEHKIATYypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ  alKEHOB, Sp*-
ruOpuau3anys aTOMHBIX OpOWTanel yriepoaa, 6- U m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKLIMM INPUCOEAVHEHUS, 3aMEIIECHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapKOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenunenne. Ilonumepuzamus
CONMPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30MepUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue YrieBoJopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. dusmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus ctuposna. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI#1 yrojib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepadboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUMN, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTel nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENoYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IPEeBpalCHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja U BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasnamMu IUIacCTMacc, KaydyyKOB M PpE3HMHbI, MOJCIMPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxanue opranuieckue coeJuHeHMs.

[IpenenbHble OAHOATOMHBIE CcOUPTHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W JdTaHojda). ['oMonoruveckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHsble CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JEruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWUYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METAHOJA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUHU 3aMEUICHUS, B3aUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHM3ME peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
O0enzonbHOTO sipa. Pusnueckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (eHona.
Crioco0Os! osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHYECKHME  CBOICTBAa  aJbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TpeeNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCOT. M3oMepus 1 HoMeHKIaTtypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TMPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAINM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CrIocoObl MOMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecCKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eioyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucThka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTEs.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B XKU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
INIMKOTEH W neunono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMala M LEIUTIOJI03bl. XHUMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pEakUMs C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIH3, MOJyYeHHEe >PHUPOB LeUT0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HUS BEIIECTB M UX IPEBpaIlCHHIL:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3THJIOBOTO CIIUPTA B aJbJIETH] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
rugpokcugoMm meau(ll), xumuueckne CBONCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tunapokcugom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbIe KUCTOTHL. ClI0KHBIEC 3(DUPBD.

A3oTcoaep:kaliue OpraHn4ecKue coeJuHeHH .

AMWHBI — OpraHUYecKue MpPOou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTUYecKue M apoMaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moiiekyn, oOmas Gopmyiia, U30Mepusi, HOMEHKIATypa U (U3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWINH — TPEICTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwiIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoOJieKyJie aHuinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJy4yeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @uU3NYecKkue CBOWCTBA AMHUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuU, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JCHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypamus OEIKOB MPU HArpeBaHUM, IBETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«AzoTcoaepxanue OpTraHUYECKUe COEJTMHECHU S 151 «Pacnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALS U MOJTUKOHIEHCAU.

[TomumepHble Mmatepuansl. [lmacTmaccbl  (MONMMATUJIEH, MOJUIPOIUJIEH,
MNOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

[Tonmmepsl CHEUATBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4dyKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3anad no Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMYyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM ~ JJIEMEHTOB, BXOJAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEIUWHEHUs 1o Macce (00béMy)
IPOIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMl W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS], ONPENEJIECHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuns MeXNpeaMETHBIX CBSA3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 kyacce OCYUIECTBIISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX EeCTECTBEHHO-
HAay4YHbIX IIOHSATHI, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX HpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

dusuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHs, CKOPOCTh, IHEPrusi,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMU4ecKur aneMeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepronnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JI.N. MenneneeBa. CBa3b NepUOANYECKOr0 3akoHa U [leproanyeckoil CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUecKasi CBsI3b. BHIIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BojgoponaHas CBs3b.
MexmoneKyasspHbIe B3aUMOICUCTBUS.

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

[IpencraBiienrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucreMax. Mctuaable pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIMM PaCTBOPOB:
MaccoBasi JoJisl BELIECTBA B PaCTBOPE, MOJISIpHAsi KOHLEHTpalus. HacelllieHHbIEe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. TpUBUATBLHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusixX. TeraoBbie 3QPEeKThl XUMUUECKUX PEaKlUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakIuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKUCIEHHS W BOCCTAHOBJIEHUS.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUM:
pa3lIoKEHHUE TMEPOKCUJA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemerauioB B llepuoguueckor cHCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MpUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJJIaMd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['Mapumabl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, CIOCOObl MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOPOAbI. BaxkHeunire KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBITIUICHHBIE CIIOCOOBI MOTYYCHUS
rajoreHoB. [IpuMeHenre rajioreHoB U UX COEUHEHNN.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
kuciopona. Ou3znyecknue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B NpUpOAE, CIOCOObI TMOJY4YEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbdpuasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHN.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMOJy4YeHHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObI MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B HpUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMHUYECKHE CBOWMCTBA MPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepoaom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKH. IIprMeHeHre MpOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MoiydeHus, (u3nueckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeuHeHuil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprnoandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
Oco0OeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  meTtawioB.  OOmMe  CrocoObl
NOJTy4eHUS METaJJIOB: TUAPOMETAILTYPTUsl, MUPOMETATTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmsr [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: monyuyeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHCHUM.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUN: nonydyeHue, Gu3ndeckrue 1 XUMUYECKUe CBOMCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproguyeckoi CUCTEMbl XUMHUYECKHUX JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBAa MapraHia M €ro COEIWHECHUI.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3n4ecKue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHHE KeJe3a
Y €r0 CIUIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
UHKA U €r0 COeIUHCHUH.

DKCIEpPUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3yYEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
U KAaTHOHbl METAJJIOB, B3aUMOJIECMCTBUE THIPOKCUIOB AIIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA dyenoBedyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOThI, MeTaHoJ1a). [IpoMbllisIeHHbIE CTIOCOOBI MOTYYEHUsI METAJIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CpENbl U €ro MOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKOr Oe30MacHOCTH.

XuMusi ® 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poib XMMUM B pa3BUTUHA MEAULMHBI.



XUMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOW XWMUU B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTUH.

Pacuérnblie 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUU, €CIU OJHO U3
BEILECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) IPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHLIEHTpallMi BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOYKHOIO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOmed
HEOPraHW4eCcKoN XUMHuM B 11 Kiacce oCcylIeCTBISETCS YEpe3 UCIIOIb30BAaHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOIO IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTe3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KiacCu(PUKalus, NePUOIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duznka: Marepus, MHUKPOMHpP, MaKpOMHUpP, AaTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(bu3nYecKue BeIMYHUHbI, €IMHUIIBI U3BMEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboIM3M, MaKpo-
¥ MHUKPORJIEMEHTBI, OEJIKHU, KUPBI, YTIIEBOAbI, HYKJIEHMHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOonorusa: XMMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprus, CTPOUTEIIbHbBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYeCKast MTPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpEeAMETa «XHMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaloOIMXCS PYKOBOJACTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKaIOT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHOW U TMPAKTUYECKON JI€SITEIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIBHOM M TMPAKTUYECKOW JAesTEeIbHOCTH
oOy4Jarommxcs B MPOLecCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHBIX BUIOB YYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XUMUH;

YBAXEHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB;



MHTEpECa M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUHM U MOCIEIYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMaHUA LEHHOCTEH 300pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwiI 0Oe30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COI[MAJIbHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpa3oBanus, Oyayiield MpoPecCuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHENIHOTO TPY/ia U IKOJOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH: TOHMMAaHUSA CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJyYCHUIO HOBBIX 3HAHUU 1O XHUMHUHU B
COOTBETCTBHHU C )KM3HEHHBIMU IOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCuOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METOMOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE YYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JIOrHYecKUe AeHCTBHUSA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHUS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KjIacCHU(PUKAIMKU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU W TMPOTHUBOPEUYHUS B pacCcMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakiuuu — TMpH PELIEHUH y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC TIPEICTABIICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKkuuu;

dbopMyIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOpMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IMYHBIX BHJIOB U (HOopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHPOpMaNMK, HEOOXOAUMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3amad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM SA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ AxaJiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX M HCCIICIOBATCIbCKUX 3ajad, BBIOMpaTh HamboJjee
3¢ (}eKTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
M0 OCBOCHUIO, MHTEPIPETAIMA U TTPEOOPa30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHWW B PA3JIUYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
W3YyUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B PAa3BUTHH MEAMIIMHBI, CO3JaHUN HOBBIX MAaTE€pPHAJIOB,
HOBBIX VMCTOYHUKOB DHEPIUH, B oOecrieyeHnn PalMOHAJIBEHOTO
IPUPOJIOTIONB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJTHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKeNeT, QyHKIHOHATIbHAS
rpylma, pajaudkal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), W30MEphbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. VM. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaLEHUS] HHEPrul NpH XUMHUYECKHX pEeaklusAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHWYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MEpHBIN dpdexThi, opueHTanTsl 1 u Il pona);
(aKTOJOTMYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTENIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIUNAX  XUMHYECKOIrO
IPOM3BOICTBA (HA MpUMeEpe MPOU3BOICTBA METaHOJIa, TepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY I COCTAaBJICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATb YPAaBHEHMS] XMMHUYECKHX PEAKIMU M PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAIC)KHOCTh HM3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBAsI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEICH pa3IWYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJIKOB, yTJIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C MCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, yrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUYECKOE MPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUpPAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKON XUMHUHU ISl OOBSICHCHHUS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACUEThl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMs, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JISI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIIEPUMEHTAIBHBIX
33/1ad 10 PACIO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€Jb UCCIEIOBAaHUS, TMPEJACTABIAThH B pa3IMuyHON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOILIEH
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JEWCTBUS Ha 3>KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaress [1/1K;

aHAJU3MPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHUS] OPTaHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIio, epepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOM y4eOHO 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK U €€ poju B 00ECIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOJIH30BaHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINAE TIOHATHS — XUMHUYCCKHH OJJIEMEHT, aToM, SIpO aToMa,

M30TOIIbL, AJIEKTPOHHAsI 000JI0UKaA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, TUOpHAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIECHUS,
XUMUYECKasi CBs3b (KOB&JICHTHas, WOHHAsA, METAUIMYECKAs, BOJIOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMUYECKON pEaKIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJTYYECHUHU U O€30MaCHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHUS HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUSA OTIEIbHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB 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 KPUCTAJUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAcCU(DPUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa H
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH JJI KJIACCH(PUKALIMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IMEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uUCHONB3YsS  TMOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTaNnM», «OCHOBHOE MU BO30YXIEHHOE 3IHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(OpPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TCHETUYECKON CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHUSI PACKpbIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeakUWi; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkiuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaka,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATILHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTessl pacTBOPOB KHUCIOT M IIEJIOYE C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOAYKTAa PEaKIHnH,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPIraHMYECKHUX BEILIECTB, OMPEIECICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIINBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertawely u  «Hemeramis»y) ¢
coOIoIeHHeM TpaBMl 0€30MacHOro oOpallieHus ¢ BEUIECTBAMH U Ja00paTOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh II€lb HMCCIENOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
mocyzol U j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIlleHUsT C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTUXKEHUS €€ YCTOWYMBOTO pPa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (Hay4YHas U yueOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 UHGOPMAIIKIO, TIepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Kontpoabnbsie  IIpakruueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
1.1 u [lepuoanueckast cuicteMa XUMHUYECKUX 9 1
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 |
' BEILECTB
1.3 XUMHUYECKUE PEAKIIUU 19 1 3
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramns 31 1 3
2.2 Mertamnsl 23 1
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTo/bl TO3HAHUSL B XUMUAU. XUMUS U 9 | |
JKU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 9




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XUMUH, MIPEICTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUIN

DJIEKTPOHHOE CTPOCHHE aTOMa yriiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepojia

Bxonnas koHTpoOsbHAS paboTa.
XuMHudecKkas CBI3b B OpraHu4eCKux
COoeMHEHUsIX. MexaHu3Mbl 00pa30BaHUS
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa
CBsA3EH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. byrneposa

Buaer uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ }exTs B MONIEKyNIaX OPraHuYecKuX
COeTUHEHNN

[IpencraBnenue o knaccuukanuu u
cucremaruueckas HomeHnkiarypa (IUPAC)
OpPraHWYECKHUX BEIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHUH




Cucremarusanus U 0000IEeHUE 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTUYECKHA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

dusnyeckre 1 XUMUYECKHAE CBOMCTBA
AIKAHOB

11

HaxoxaeHnue ankaHoB B IIpuponac.
CriocoObl MMOJIYyYCHHA U IPUMCHCHUC
aJIKaHOB

12

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOWCTB, CITIOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

13

Pemenne pac4y€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHNYECKOI0 BEIIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOSLIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKUHN psiJl, 001as
(bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpyKTypHas U LUC-TpaHC-U30MeEpUs
QJIKEHOB

15

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CriocoObI nostyueHust 1 IpUMEHEHNE

16
AJIKEHOB
[IpaxTuueckas padora Ne 1 o reme

17 "TTosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI
OpPraHUYECKOI'0 BELECTBA
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

20 XUMHUECKUE CBOICTBA CONPSHKEHHBIX
JTMEHOB

)1 CriocoObl nostyyeHust 1 IpUMEHEHNe
QJIKaJUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

2 dbopMyia, HOMEHKJIAaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢buznyeckue cBoicTBa

23 XHUMHUYECKHE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peakIiuy Ha TPOHHYIO CBA3b

)5 CrniocoOblI 1osty4eHus U NpUMeHEeHue
AJIKUHOB

26 Pemrenne 3amgad: pac4€rsl 10 YpaBHEHHIO
XUMUYECKON pEeaKnn

7 Cucremarusanys 1 0000IeHNE 3HAHUHN 110
TeMe

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas




dbopMyna, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

29
3aMelleHHs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU

30 MIPUCOEIMHEHHUS], OKHCIIEHUE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHYECKUX CBOMCTB
CTUpOJIa
Pemenue pacy€rHbix 3a1a4 Ha

32 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPTraHUYECKOTO BEIECTBA

13 CrniocoOblI MoTy4eHus U IpUMeHEHUe
apeHoB

34 I'eneTudeckas CBsSI3b MEXKIY Pa3IUYHBIMU
KJIacCaMM YIJIEBOI0POIOB
Pacuértel mo ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cucremaruzaius u 00001IeHNEe
3HaHUM MO TeEME

36 [Ipupoxansiii ra3. [lonytHele HeDTAHBIE
rasbl

37 KameHHBIi yroias ¥ IpOgyKThI €T0
nepepadoTKu
Hedts 1 ciocoOw1 €€ mepepaboTKu.

38 [IpumeHeHne TpoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY pa3InuHbIMU
KJlacCaMH yIrj€BOJOpPOJ0B

40

l"anoreHonpon3BOIHBIE YTIECBOJOPO/IOB:
AIIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMeIIeHus TaloreHa

41

JleiicTBue 11e10uei Ha
rajoreHInpou3BoAHbIe. B3anMmopeiicTeue
JTUTAIOTCHAIIKAHOB C MarHUEM U ITHHKOM

42

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110

pazneny "Yriaesogopoas”

43

KoHTpoinbHas pabora 1o Teme
"VYraeBogoposr"

44

[TpenenbHble OJHOATOMHBIE CIIUPTHI:
TrOMOJIOTHUECKUH psif, o0mmas popmyna,
CTPOEHUE MOJIEKYJI, U30MEpPHUS,
HOMEHKJIaTypa, Kiaccupuxanus,
¢buznyeckue cBoiicTBa

45

XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrniocoObl Mosty4eHus U IpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MEpHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

MHoroaroMHBIe CIIMPTHIL: 3TUJIICHTJIIUKOJIb 1

TIIALEPUH, UX PU3UYECKHIE U XUMHUECKUE
CBOMCTBA

49

CriocoObI nostyueHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCUYHOCTH eHOIa

51 XuMu4eckue cBoricTBa (eHola

5 CriocoObI nostyueH s 1 IpUMEHEHNE
denona
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CriupThl U peHObI"

54 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpOeHHE KapOOHMIBLHOM IPYIIIHI;
TOMOJIOTHYECKHUE PAIbI, 00mIas popmyia,
M30Mepusi U HOMEHKJIaTypa

56 ANblierupl ¥ KeTOHbI: GU3NUECcKre
CBOWCTBA; peaKkIK MPUCOECTUHEHUS

57 Peakiiuu okucieHus 1 KayeCTBEHHbIE
PEaKIMU aJIbJETUAO0B U KETOHOB

58 CriocoObI nostyyeHust aabAeruI0B U
KETOHOB
OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHUCIIOTBI, 0COOEHHOCTH CTPOSHUS UX
MOJIEKYJT

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, X (PM3UYECKHE CBOWCTBA

61 XHWMHUYECKUE CBOMCTBA MTPEAEIIBHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIOTH. MHOT000Opa3ue KapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHCJIOT

65

CriocoOsbl MMOJIY4YCHHA U IPUMCHCHUC
Kap6OHOBLIX KHCJIOT

66

CnoxHble 3(UpPBI: TOMOJIOTUYCCKUN PSI,
obmras popmyna, ©30MEpHs U
HOMCHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIx 3a/1a4: MO0 YpaBHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUYECKOTO
BeIlleCTBa

69

[IpakTuueckas pabora Ne 3. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"KapOoHoBsle KucioTsl. CioxkHbie 3¢pupsr”

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HEMPeAeTbHBIX




JKUPHBIX KUCIIOT. JKupsl B Ipupoie

Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 CUHTETHUYECKUX MOIOIIUX CPENICTBAX
(CMO)
I'enernueckas cBsA3b yIriaeBOAOPOAOB U

73 KHCJIOPOJCOAEPKAIIMX OPraHUYECKUX
BEILECTB

74 Pacuérel no ypaBHEHUSIM XUMHUYECKUX
peakiui

75 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
OO61mas xapakTepucTHKa YTIeBOI0B U

76 KJ1accu(UKalus yrieBoJgoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XJIEHHE B IPUPOJIE

73 ITpuMeHeHne TII0KO03BI, €€ 3HaUE€HUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 nakTo3a. HaxoxneHue B npupoje u
IIPUMEHEHHE JUCAXapUI0B
[Tonucaxapuasl: cTpo€HUE MAKPOMOJIEKYIL,

80 bu3HYeCKre U XUMUYECKUE CBOMCTBA,
pUMEHEHNE

81 [TonsiTre 06 NCKYCCTBEHHBIX BOJIOKHAX

20 Pemenune pacueTHbIx 3a/1a4 Ha

OMPCACIICHUC JOJIM BbIXOAA IMTPOAYKTA




pPCakru OT TCOPECTUUCCKU BO3MOKHOI'O

83

Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneny

84

KonTtponbHast pabora o Teme
"Kucnopoacoaepxariie opraHu4eckue
coeuHeHus"

85

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIEKYII, 001as popmyiia, H3o0Mepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

XHUMHUYeCKHEe CBOMCTBA aJII/I(I)aTI/I‘IeCKI/IX
AdMHHOB

87

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XMMHYECKHX CBOMCTB aHMJIMHA

88

CriocoOsbl MMOJIY4YCHHA U IPUMCHCHUC
aJ'II/I(l)aTI/I‘-IeCKI/IX AdMHUHOB

&9

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE IPEACTABUTENH Ol
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBAa aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

91

benku kak npupoaHble TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3oTcoaepKaIne reTeporuKINIeCKIe
COCONHCHUA. HYK.]'IGI/IHOBBIC KHCJIIOTHI.
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJIb




94

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

95

[IpakTuueckas padora Ne 5. Perenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Pacno3HaBaHre OpraHUuYECKUX
coenuHeHun"

96

KoHTpoinbHast pabota 1o Teme
"A30TcoAepIKaIlie OpraHUYEeCKUE
coenuueHus"

97

OcHOBHBbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3aALINS U
ITOJIMKOHICHC AU

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

OnacToMepbl: HaTypaJIbHbBIN
CUHTCTUUYCCKHEC KaydyKH. Pe3nna

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cenuanbHOro
Ha3HAYECHUs

101

[Tpaktuyeckas padora Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacno3HaBaHue IJI1acTMacC U BOJIOKOH"

102

O06o0011eHNEe U CUCTeMAaTU3aIs
U3y4eHHOT0 MaTepHaja Mo TeMe
"BBICOKOMOJIEKYIISIPHBIE COSMHEHMS"




Wrorosas xoHTposbHas 3a Kype 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3neMeHT. M30Tonbl

CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC yKciia. BXxoTHAst KOHTPOJIbHAS
pabora.

Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-,
p-, d-, f-anemenTsI)

Pacnpenenenue 351eKTPOHOB MO AaTOMHBIM
opOuTasm

DJEeKTPOHHBIE KOH(PHUTypaIlMd aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOAHUH

DNEeKTPOHHbIE KOH(UTYpaAIIi HOHOB.
DIIEeKTPOOTPULIATETLHOCTh

[Tepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB /1. 1.
Menzeneesa, CBsi3b C COBPEMEHHOM TEOPUEHN
CTPOEHHUS ATOMOB

3aKOHOMCpHOCTI/I W3MEHEHUS CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U 06p33yeMBIX MU
IMPOCTHIX U CJIOXKXHBIX BCHICCTB 110 I'pyIilaM U
nepuoaam

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110




TEMEC

10

Bunpr xumndeckoii cBsa3u. Mexann3Mbl
00pa3oBaHusl KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMONEKyIsIpHbIE
B3aNMMOICHCTBHSA

11

BasieHTHOCTD U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOI CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

12

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

13

Beniecta MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbl
KPpUCTAJUIMYCCKUX PCUHICTOK U CBOMCTBa
BCIICCTB

14

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

HcrrHHBIE paCTBOPHI: HACBHIIIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruapatsl

16

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ HCOAb30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MossipHasi KOHIEHTpaus'"

18

Knaccudukanmst 1 HOMeHKIIaTypa
HEOPraHUYECKUX BELIECTB

19

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEMC




20

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[Teproauieckasi cucteMa XUMHYECKUX
anemenToB J. 1. Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

21

Knaccudukanmst XaMUYeCKUX peakinii B
HEOPraHMYECKON U OpraHN4ecKOi XUMHUU.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHUYECKUX PEaKIUIX

22

TemnoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxuMHuyecKkue ypaBHEHUS

23

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX
peaKquI U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpoCTh XUMUYECKOM peakiuu, e
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u karanuzatopsl

25

['oMoreHHbIe ¥ reTeporeHHbIE peaKIun

26

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTbh XUMHUYECKOU peakuun"

27

OOpaTuMble 1 HEOOPATUMBIE pEaKLUU.
XHUMHUYECKOE PAaBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme
"BausiHue pa3nuuHbIX GaKTOPOB Ha
MI0JIO’KEHNE XUMUUYECKOTO PAaBHOBECHS"

29

SJ'ICI(TpOJ'II/ITI/I‘-ICCKaﬂ JUucconranus.
CubHBIC U c1a0bIe OJICKTPOJIUTHI. Cremnenb




Jucconrann

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bonoponusiit mokasarens (pH)
pacTtBopa

31 I'mpponus coseid. Peaknuu, nporekaromuye B
pacTBopax 3JEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHUYECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxueniime OKUCIUTEIU U
BOCCTaHOBUTEIH

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

35 DNEKTPOIU3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 CucremaTu3zaiiys U 0000IIeHHE 3HAHUN IO
TeMe "XuMuueckue peakiuu'

39 KonrtponsHas padorta no teme "Xumuueckue
peakuun"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cucTeMe XUMU4ecKux anementoB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomoB. du3nyecKkue CBOWCTBA HEMETAIIJIOB

41 AnnoTponusi HEMETauIoB (Ha IpUMEpE

KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)




Bopopona: nony4yenue, Gpusndeckue u

42 XAMHYECKHE CBOMCTBA. [ Mapuibl
l"ayiorensl: Hax0KA€HUE B IPUPOJIE,

43 CHocoOBI OMyYeHUs, PUIUIECKUE U
XUMUYECKHUE CBOWCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHUCJIOPOJCOAEPIKAIINE COCTMHEHUS
rajJloreHoOB
JlaGopaTopHbI€ U IPOMBIIUIEHHBIE CIIOCOOBI

45 nosrydeHus rajioreton. [Ipumenenue
rajloreHOB U UX COeIMHEHUN
[TpakTuueckast pabota Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 3334 110 TEME
"T"anmorens!”

Kucnopona: nabopatopHsie u

47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYUYEeHHUS,
¢uznyeckue U xuMudeckue ceorcTra. O30H.
[IpumeneHne KucIOpoa U 030Ha

48 Oxcubl ¥ NEPOKCU/IBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: HaxX0XKJIeHUE B PUPOJIE, CIIOCOOBI

50 MOJIy4yeHUs!, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopon, cyab(puast

57 Kucnopoconepxaiue CoOeJMHEHHS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [TpakTiueckast paborta Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopoacoaepxaiiiue coeTuHEHUS a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 [Ipumenenue a3oTa ¥ €ro COeIMHEHU.
A3oTHBIE y1OOpeHHS
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

57 HOJy4YeHHUs, PU3NYECKUE U XUMUYECKHE
cBoricTtBa. Dochuas u pochun

53 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnoTbl. Conu pocopHO KUCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAMHEHHUH.
®Dochopubie ynoOpeHus
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeguHeHus"
VYriepoa: Hax0XKI€HUE B IPUPOJE,

61 AJJIOTPOINHbIE MOAUPUKALNNY; (PU3HUECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

& Oxkcua yrinepona(Il), okeun yranepona(IV),
yroJibHas KMCII0Ta U €€ CoNU

63 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHueBas KMCIOTA,




CHJINKAThI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.

06 Creki10, €ro mojiyueHue, BUbl CTEKIIA

67 Pewenue 3a1a4 pa3au4HbIX TUIIOB

68 Cucremaru3zaius u 0000IIeHHE 3HAHUH 110
teme "Hemeramnsr"

69 KonTpoapHas padora o teme "Hemeramnsr"

70 AHanm3 pe3ynbTaToB KOHTPOJIBLHOU PaObOTHI,
KOPPEKIHs OMUO0K
[Tonoxxenne meramnos B llepunoanueckon

71 CUCTEME XMMHUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

7 OO6ume uznyeckre cBOCTBa METAIIIOB.
[TprMeHeHnEe MeTaIoB B OBITY U TEXHUKE

73 Cnnael MetaiioB. Kopposust Mmeranios

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUM psijl HANpSKEHUH

75 MeTauioB. O01ue crnocoOb! MOTydYeHUs
METAJIJIOB
OOu1as xapakTepucTika Metaios [A-
rpynnsl [lepuoanueckoit cucteMbl

76 XUMHUYECKUX IeMeHTOB. Hatpuii u xanuii:
noJjiyueHue, pU3ndeckue U XuMHUIeCcKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
AX COeINHEHUH

77 O6mas xapaktepucTuka MmetamuioB ITA-

rpymisl [leprnoanyeckoi cucteMbl




XUMHUYECKHX DJIEMEHTOB. Marauii u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XHMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTUHEHUN

78

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

79

ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

80

AmdoTepHbIe CBOICTBA OKCHIA U
THIPOKCH/IA AITFOMUHHS,
THPOKCOKOMIUIEKCHI aITFOMHHUS, UX
NpUMEHEHHE

81

Pemenue 3amau Ppa3JINYHbIX TUIIOB

82

[TpakTuueckast pabota Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

83

OO11ast XapakTepUCTHKA METAJIJIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
HJIEMEHTOB

84

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX TPUMEHEHNE

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kaius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

DuU3NYECKUE U XUMUYECKUE CBOMCTBA
JKenesa u ero coenuHeHun. Ilomydenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIHN




U €€ COCIMHEHU, UX IPUMEHEHUE

duznueckre 1 XUMAYECKHE CBOMCTBA [TUHKA

88 U €r0 COEAMHEHUM, UX IPUMEHEHHUE.
I'mapoKCOKOMILIEKCHI IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Mertauibl T0OOYHBIX TTOATPyIIT"

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06001IeHne U CUCTEeMAaTH3AIMS H3YYEHHOTO
Marepuaiia mno treme "MeTamib"

92 KonTpomnpHas padora o teme "Mertamibr"

03 AHanm3 pe3yinbTaToB KOHTPOJILHOU PabOTHI,
KOPPEKILHSI OIIHOOK
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3BuTHUs yenoBedecTBa. [lonarue o
HAYYHBIX METO/aX MCCIIEJOBAHNUS BEILECTB
HayuHble npuHIMITEI OpraHnu3aluu

95 XUMHYECKOTO IPOU3BO/ICTBA.
[TpomblIeHHbIE CIOCOOBI MOTYYSHHS
Ba)XKHEUIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHNE OKpY Karolen
CpEeJIbl U €ro MOoCIeICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

03 Xumus nuim. Poiab XuMuu B o0ecrieueHnu
MMHUIIEBOH 0€30IIacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

briToBas xumug




XuMHs B CTPOUTENLCTBE. BakHelune

100 CTPOUTEJIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepUabl

101 XuMus B CEIBCKOM XO35MCTBE. |
Opranudeckne U MUHEpAIbHBIC YI00peHUs
Cucremaru3zaius u 00001IeHue 3HaHNH 32

102 kypc 11 knacca. UToroBast KOHTposibHAs 1
pabora.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienne

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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