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MOSACHUTEJBbHASA 3AIIUCKA

PabGouas mporpamMma 1Mo XMMHHM Ha yYpOBHE CPEIHETO OOIIEero oO0pa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanun B Poccuiickoit denepanumn», TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
dbenepanbHOM o0pazoBaTeIbHON MIPOTPaMMBI CpEIHETO o011ero
oopazoBanusi(DPOIl COO), npencraBineHHbIXx B DefepalbHOM TOCYAAPCTBEHHOM
obpazoBarenbHoM craHgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4yeOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX OpraHuzamnusx Poccuiickoit
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJIO)KEHUM «CTpaTerud pa3BuUTHS BocnuTaHus B Pocculickoi
®epnepanuu Ha niepuod a0 2025 roga» (Pacmopsixenue IIpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUNIYOJIEHHOIO HW3Y4YEHHUs 3aHMMAaeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpa3oBanus ywamuxcsa 10-11  kaccos.
N3yuenue mpeamera, peaqm3yemMoe B yCIOBUSX JU(PEpeHITMPOBAHHOTO,
npoduiabHOrO OO0yuYeHHus, MPHU3BaHO O00eCeYnuTh OOIIe00pPa30BaATENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTalyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU B COLIMYME, a TAKXKe IS
MPOJIOJKEHUST 00YUYeHHUsI B OpraHU3alMsIX MPOPECCHOHAIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS] OJTHON M3 MIPUOPUTETHBIX TUCIIUATIINH.

B mnporpamme 1o XMMHM Ha3HAuYE€HHWE TMpeAMETa «XUMHUS» IMOIydaeT
NOAPOOHYI0  WHTEPHPETALMI0 B  COOTBETCTBUM €  OCHOBOIOJIArarolMMU
nonioxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTU LIEJIeH, colepkKaHusl,
pe3yiabTaToB OOy4eHHs UM TpeOOBaHMM K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBHUAETENBECTBOM TOMY SIBJIAFOTCSI CIIEIYIOLIME BBINOJHSAEMbBIE MPOrPaMMON IO
XUMHUH QYHKIIHH:

e UH(pOPMALIMOHHO-METOIMYECKAs, peaju3alus KOTOpoH oOecrneynuBaeT
MOJIyYeHUE TPEACTABICHUS] O IIENAX, COJAEpX aHWHU, OOIed cTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHS 00yUaIOIUXCS CPEACTBAMH MIPEIMETA,
U3y4aeMOT0 B paMKaX KOHKPETHOTO MPOQHIIS;

e OpraHM3alMOHHO-IJIAHUPYIOIIAs, KOTOpas peaycMaTpuBaeT
OMpENIeJICHNE: TPUHIHUIIOB CTPYKTYPUPOBAHUS M IOCJIEAOBATEIbHOCTH
U3y4YeHUs1 y4eOHOTrO maTepuala, KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTHUK; TOIXO0J0B K (HOPMHPOBAHUIO COJAECP)KATEIBHON OCHOBBI
KOHTPOJII U OLEHKH O00pa30oBaTeNbHBIX JOCTHXKEHUN OOydaroumxcs B
paMKax HWTOTOBOM aTrTecTanud B (OpMe €IUHOTO TOCYJapPCTBEHHOTO
HK3aMeHa MO0 XUMHUH.

[Iporpamma 11t yrityOIEHHOTO U3yUYECHUSI XUMUM:



e YCTaHABIWBAECT WHBAPUAHTHOE MPEIMETHOE COJEpKaHHEe, 00s3aTeIbHOEe
JUIST W3Y4YeHUs B paMKax OTACNbHBIX mpoduieii, mpemxycMaTpuBaet
pacnpeneneHue W CTPYKTYPHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e HaéT TMpHUMEpPHOE pacmpeiesieHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOTO
JUTSL U3YYECHHS OTJICIBHBIX TEM;

e TpejJiaraeT TMPUMEPHYIO TIOCIEIOBATEIHbHOCTh H3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4éTOM JIOTMKH TIOCTPOCHHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e JAET METOJMYECKYIO MHTEPIIPETAIMIO LIeJIeH U 3a]1a4 U3yUYEeHUs IpeIMeTa
Ha yriayOa&éHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpemHero oOmmIero o00pa3oBaHUs, COACPKATEIHLHON XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3yJIbTATOB OCBOEHHUSI OCHOBHOW 0Opa3oBaTelbHON
pOrpaMMBbl CpeIHEro o011ero 00pa3oBaHUsI (JIMYHOCTHBIX,
METaInpeAMETHBIX, MPEIMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHUJIOB
y4eOHO-T03HABATENbHBIX ~ JACHCTBHIM  00ydYaromerocs MO OCBOCHHUIO
COJIEpKaHUs IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3ULIUSIM B MPOTPAMME MO XMMUU MPEAYyCMOTpEeHa
MPEEeMCTBEHHOCTh € OOYy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHms. 3a TmpeaenaMd yCTAaHOBJICHHOW MPOTPaMMON 10  XHMHH
00s13aTenbHON (MHBapUAHTHOM) COCTaBISIOUICH coAep:kaHHs y4eOHOTro MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JTOJKHA OMPEJEIsIThCS B COOTBETCTBUM C HAIPaBJICHUEM KOHKPETHOTO
npoduist 00yueHus.

B coorBerctBUM ¢ KoHuenryaiabHbiMM mnojioxeHusmu DPI'OC COO o
HA3HAYCHUHM TIPEAMETOB 0a30BOr0 W YIUIYOJIEHHOTO YpOBHEW B CHCTEME
nuddepeHnpoBaHHOTO O0yYEHHS Ha ypPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyOJEHHOrO U3Yy4YCHHUsS HAMpaBlIeH Ha peaju3aluio
MPEEMCTBEHHOCTH C  TOCJCAYIOMAM  ATaloOM  TOJYYCHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX W3yYCHHsI CHEIUAIbHBIX €CTeCTBCHHO-HAYYHBIX U
XUMUYECKUAX AUCIUIUIMH B By3aX M OPTaHHU3AIUAX CPEIHETO MPOheCCHOHATBHOTO
oOpa3zoBanus. B 93Toll CBsI3M M3ydeHHE TMpeaMeTa «XHUMHUS OPUCHTUPOBAHO
MPEUMYIIIECTBEHHO HA  paclIMpeHue U  yriayOJieHHe TEOpeTUYECKOW U
MPAKTUYECKON TTOATOTOBKH 00YYAIOMIUXCsl, BRIOPABIINX ONMPEACIEHHBIA TPOQPIITH
O0Oy4YeHHMS, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOIIETO MOJYyICHHS XUMHIECKOTO
oOpa3oBaHus B OpraHu3anuax mpodeccuonanbHoro oopasopanus. Hapsimy ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk MmIaHUPYyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOi 00pa3oBaTEIBLHON MPOTPaMMBI CpeaHEro oOImero oOpa3oBaHUs
U3ydeHUE TpeaMeTa «XUMHS» OPHCHTHPOBAHO TakKe Ha pEIIeHWe 3a]a4



BOCIHUTAHUS U COLMAIBHOIO Pa3BUTHS 0O0ydarommxcs, Ha (OpPMHUPOBAHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHHUM, YMEHMI palMOHANIM3alMK y4eOHOro Tpyda U
O0OOLIEHHBIX  CIIOCOOOB  JEATENIBHOCTH, HUMEIOUIMX  MEXKIUCUUIUITMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBngOmuUMU TpeaMeTa «XUMHUS» Ha YPOBHE YIIIyOJEHHOTO H3y4YeHUS
ABIAIOTCA  YrIIyOn€HHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpenenennn noixo10B K 0T00pYy U CTPYKTYpHOM
OpTaHM3alMH COACPKAHMSI STUX KYpCOB B MPOTpaMMe IO XHMHHU 3a OCHOBY
npuHAThl nosiokeHuss PI'OC COO o pazauuusax 0a30BOTO W yIIIyOJIEHHOTO
YPOBHEW U3yUeHUs MPeIMETA.

OcHoBy cozaepxkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHMYeCKass XUMHS» COCTaBIISIET COBOKYNMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCSAIIMXCSA K 0a30BOMYy YpOBHIO M3YYEHHMs IpeiMeTa. JTa cUcTeMa
3HAaHUN TIOJy4aeT ONpeneNiEHHOE TEOPETUYECKOE JIONMOJIHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMKA 00BbEM  (HAKTOJIOTHMUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHMs IpeaMera obecreueHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHHS OO0bEMAa 3HAHUH O XUMHYECKHX
AJIEMEHTaX W CBOMCTBAaX HMX COEIMHEHUM HAa OCHOBE pACHIMpPEHUs] U YriayOieHus
MPEICTABICHUM O CTPOCHUU BEIIECTBA, XMMHUUYECKOW CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUs PEaKINil, paCCMAaTPUBAEMBIX C TOUKU 3PEHUSI XUMUYECKON KHHETHUKU
u TepMoauHamMuKu. M3ydenue mnepuoanueckoro 3akoHa u llepmommueckon
CUCTEMBbl ~ XMMHYECKHMX  DJJIEMEHTOB  Oa3upyercdi  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKHUX MPEACTABIECHUSIX O CTPOCHUH aToMa. XUMUYECKas CBA3b
OOBSCHSETCS C TOUKU 3PEHUS SHEPreTHUECKUX U3MEHEHUM Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TaKKe C TOYKH 3pEHHUsT MeXaHHW3MOB e€ oOpaszoBaHus. M3yudenue
TUNIOB ~ peakuuid  JomojHseTcs  (opMHpoBaHMEM  MpEACTaBICHUN 00
AIIEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOIU3E PaCIlIaBOB U PACTBOPOB BEILIECTB.

B kypce opraHnueckoil XMMHUU TNPU PACCMOTPEHUH PEAKUUOHHOW CHOCOOHOCTH
COCTMHEHHH yAenseTcss 0co00e BHUMaHUE BOMPOcaM 00 JIEKTPOHHBIX P deKTax,
O B3aMHOM BJIUSTHUHM aTOMOB B MOJICKYJIaX M MEXaHU3MaX peakinid.

Oco0oe 3HaueHWE UMEET TO, YTO Ha COACPKAHUE KypCOB XHUMHUU
yrayO0nEHHOTO YPOBHS U3yU€HUs I KJIACCOB OIpeeaEHHOro mpodus (riaBHbIM
o0pa3oM Ha uUX CTPYKTYypy M XapakTep JONOJHEHHH K oOmeil cucreme
IIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHBIE TIPeaMETHI. Tak, Harpumep,

B COJEp)KaHUU TpeaMeTa JUIsl KIAcCOB XHMMHMKO-(U3UYECKOoro mpoduiis 0oJbiioe
3HaueHHUE OYJyT MMETh JJEMEHThl y4eOHOro Marepuana mo oomieit xumuu. [Ipu
U3y4YEHUU IMpeJMeTa B JAaHHOM Cllyyae akLEHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUM B XUMUH U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHast Teopus (MOJEKyJsipHas Teopus B (PU3MKe), 3aKOHBI COXPaHEHUS



Maccbl M DHEPIUH, 3aKOHBI TEPMOAMHAMUKH, 3JIEKTPOJIN3a, IMPEIACTABICHUSA O
CTPOECHUH BEILECTB U IPYIOE€.

B TO Xe BpeMs B coaepXkaHUM IMpeaMeTa Uil KIACCOB  XUMHUKO-
ouosioruyeckoro npoduisi OOJBIIUN yACIbHBIM BeCc OyJeT MUMETh OpraHuyeckas
xumusa. B 3TOM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooiiee
OOCTOATENPHOTO  PACCMOTPEHHUST XMMHMUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPYy, TaKHe
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JUNUIbI, OEIKH, YIJIEBOJbI, HYKJIEHHOBBIC
KUCJIOTBl U Apyrue. IIpy 3TOM 3HaHHS O COCTaBE M CBOWMCTBAax NPEACTaBUTEINICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIIy’KAaT OCHOBOM MJIA H3y4YCHUS
CYLIHOCTH MPOLECCOB (POTOCUHTE3A, TbIXaHUSs, MUILEBAPCHHUSL.

B mnmane ¢QopmupoBaHus OCHOB Hay4YHOTO MHPOBO33PEHHS, OCBOCHMUS
OOIIEHAYYHBIX METOJIOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUU H3yYEeHHE TpeaMmeTa «XuMHUs» Ha yrIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEIMETHBIX CBA3SIX C YYEOHBIMH IMpeAMETaMHd, BXOASIIMMU B COCTaB
npeaIMeTHBIX obOnactelt «EcTecTBeHHO-HayuyHBIE MpeaMeTs», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U IUTEPATYPAY.

[Ipn u3ydyeHun yuyeOHOro mnpeamera «XuMUs» Ha YIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOT'O M CpeJIHEro 00111ero oopazoBanus (Ha 6a30BOM
YpOBHE), 3ajayeil MEepBOCTENEHHON 3HAYUMOCTU SIBISIECTCS (DOPMHUPOBAHUE OCHOB
HAyKH XHMHUH KaK OO0JacThd COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUYECKON
JEATEIIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. PelieHne
3TOM 3aJayd Ha yriayOJI€HHOM YpOBHE M3Y4YEHHUS INpeaMeTa Mpearnosaraet
peanu3anuio TakuX LeJen, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTEepHAILHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIEHUI MTPUPOBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHbIX HayK U €€ Beaylled poin B oOecnedyeHuu
YCTOMYMBOTO  pa3BUTHUsI  YEJIOBEUECTBA: B  pEHIEHUH  MpoOseM
IKOJIOTUYECKOM, YHEPTeTHUECKON U MHUIIEBON 0€30MacHOCTH, B PA3BUTHUU
MEJULMHBI, CO3/IaHUH HOBBIX MAaT€pUaIOB, HOBBIX UICTOYHUKOB 3HEPIUH, B
00eCreYeHNN PalMOHAIBHOTO MPUPOOTONB30BaHMs, B (HOPMUPOBAHHUH
MUPOBO33pEHUSI U OOILIEH KyJbTYypbl YEJIOBEKA, a TaKKE KOJOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CpEIE;

e OCBOCHHME CHUCTEMbl 3HAHUM, JEXKAIMUX B OCHOBE XHMHUYECKOH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHBIX
MOHATUH, 3aKOHOB M TE€OPUU XHUMHUHU, COBPEMEHHBIX IPEACTABICHUUA O
CTPOCHMU BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSPHOM, O  TEPMOJMHAMHYECKUX WU
KMHETHYECKUX 3aKOHOMEPHOCTSAX MNPOTEKAHHS XUMUYECKHX PEaKUUl, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX M IUCIIEPCHBIX CUCTEMaxX, 00 00IIUX
HayYHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJaroIIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHUX 3HAHUN JUIsi OOBSACHEHHS
KJIFOYEBBIX MJIEM M MPOOJIEM COBPEMEHHOW XUMHHM, JJIi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOUIUX €CTECTBEHHO-HAYUHYIO HPHUPOIY;
TPaMOTHOTO PEIICHHs MPOOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C ITO3ULIMN DKOJIOTHYECKOI 0€30IIaCHOCTH OCIEACTBUM
OBITOBOM M TPOU3BOJCTBEHHOW JEATEIHHOCTH 4YE€JIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOACTBOM, HCIOJB30BAHUEM U  NEpepabOTKON
BEIIIECTB;

e yrIyOJICHME TIPEACTABICHUN O  Hay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJAMMBIX JUIsl MPUOOPETEHUSI YMEHUUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBJICHHUI, HMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON NESITEILHOCTH U MTOBCETHEBHOM KU3HMU.

B mnnane peanuzanuu MepBOOYEPEAHBIX BOCHHUTATEIBbHBIX U Pa3BUBAIOIIUX
(GYHKIUI LIETOCTHOM CHUCTEMBI CpeqHero oOiiero oOpa3oBaHUS NMPU H3YyUYECHUU
npeaMera «XuUMHsD» Ha  yriayOJn€HHOM YpOBHE OCOOYI0  aKTyallbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4M, KaK:

e BOCHUTaHHE YOEKIEHHOCTH B [I03HABAEMOCTH SIBIICHUI TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTH TEOPETUUYECKUX U
NPUKIAAHBIX HCCIEIOBAHUN B XUMUHU, (POPMUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO M  CaMOBOCIHMTAaHUIO  HA  OCHOBE  YCBOCHUS
OO0IIIEYeIIOBEYECKHX IIEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
crocoOHOCTe oOydaronuxcsi, (GOpPMHUPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOILICHUS K CaMOOOpPa30BaHUI0 M HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHIO YCTICTITHON TTPO(ECCHOHATEHON M OOIIECTBEHHOMN ACATEIHPHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (opmMupoBaHuE YMEHHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIH30BAHUSA,
Pa3BUTHE DKOJIOTHIECKOHN KYJIBTYPBI, TPHOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTHYECKON JIEITEIbHOCTH.

OO111ee YnCI0 YacoB, MPEyCMOTPEHHBIX JIJISl U3YYCHUSI XUMUU Ha YTITyOJIeHHOM
YpOBHE cpeaHero oOmiero odOpaszoBanusi, coctaBisieT 204 yacoB: B 10 kimacce —
102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEEINIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTrnyeckne 0CHOBBI OPraHNYeCKON XUMHUM.

[IlpeqMeT W 3HA4YEHHWE OPraHUYECKOM XHUMHUM, IPEACTABIECHHUE O
MHOT000pa3uu OPraHN4YEeCKUX COCTUHEHUN.

OJNEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHHs. BasleHTHbIE BO3MOXKHOCTHM aTOMa yriaepoja. XHMHYECKas CBS3b B
OPraHMYEeCKUX COCIUHEHMSIX. THUlbl THOpUIU3ALMK aTOMHBIX OpOuTanei
yraepojia. Mexanu3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTopHelil). Tumbl mepekpbiBaHUS AaTOMHBIX OpOHWTaled, ©- U T-CBS3M.
OpnuHapHasi, nBOWHAs W TpoilHas cBi3b. CrocoObl pa3phiBa CBsI3e€l B MOJICKYJIax
opranuveckux BemecTB. [loHsTHe O CBOOOMHOM pamukaie, Hykieodwmie u
aneKTpodue.

Teopus cTpoeHusi opraHudyeckux coeauHeHui A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABIECHUS O CTPYKTYpPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHUYECKUX COCNUHEHUH. MONeKyIsipHble H  CTPYKTYpHbIE  (DOPMYJIBL
CrpykTypHble GOpMyJbl  pa3jU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buubl u3omepuu: CTpyKTypHasi, HNPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3PPEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3D PeKThI).

[IpencraBiaenne o kinaccUpUKAMKU OpraHuveckux BemiecTB. [lonsatue o
dbynkunoHansHOM rpymnmne. ['omonorus. ['omonornyeckue psijapl. CuctemaTuieckas
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTACJBHBIX MPEICTABUTEIICH.

OcobeHHOCTH W KiacCHU(UKAIUS OPraHUYECKUX peakiuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIMN B OPraHUYECKON XUMHH.

OKCINEPUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HUX
OCHOBE, OMBITHI IO MPEBPALIECHUIO OPraHUYECKHX BEUIECTB NPU HarpeBaHUU
(utaBieHue, OOYTJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJENICH MOJIEKYJI
OpraHUYECKUX BELIECTB.

Yriesoaopoasl.

Ankanbl. ['oMonorudaeckuii psij aqkaHoB, 0011ast popMyia, HOMEHKJIATypa U
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKaHOB, Sp
ruOpuM3alsl aTOMHBIX OpOuTanel yriaepoja, o-CBsi3b. PU3NYECKHE CBOWCTBA
aJIKaHOB.



XHAMHMYECKUE CBOMCTBA QJIKAaHOB: PEAKUMHM 3aMEUICHUs, H30MEpHU3alnH,
JNErUIpUPOBaHUs, IUKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropeHus. [Ipencrasnenne o
MEXaHU3ME PEaAKIUIl paJuKaIbHOIO 3aMELICHUS.

Haxoxnenue B npupoje. CnocoObl Oy4eHUs] U NPUMEHEHUE aJIKaHOB.

[uxnoankanel. O611as hopmyna, HOMEHKIAaTypa u uzomepus. OcodeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOWCTB MaiblX (IUKIONPOIAH, LUKJIOOyTaH) W
OOBIYHBIX (LIMKJIONEHTAH, IMKJIOreKCaH) LUKIoaJKaHOB. CrocoObl MOMyueHUs |
NPUMEHEHUE TUKIIOATKAHOB.

Ankenbl. ['oMosioruueckuil psj ajikeHoB, oOuias (opmyra, HOMEHKIATypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alIKeHOB, Sp -
ruOpuan3anusl aTOMHBIX opOuTaneil yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reoMerpuyeckas (Ouc-TpaHc-) u3oMepusa. @PU3HUYECKHE CBOWCTBA AJKEHOB.
XUMHYECKUE CBOMCTBA: PEAKIUMU MPHUCOCTUHEHHUS, 3aMEIICHUS] B O-ITOJIOKEHUE
IIpU JBOWHOM CBA3U, MOJMMEPHU3AUUU U OkucieHus. [IpaBuno MapkOBHHUKOBA.
KauecTBeHHbIC peakIuy Ha JBOIHYIO CBsI3b. CIIOCOOBI MOMyUYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccuduxamus ankaaneHoB (CONpsKEHHBIE, U30JIMPOBAHHbIE,
Kymynuposartwle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  nueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepusanus
COMPSKEHHBIX TUEHOB. CIOCOOBI MOTYUYEHUS U IPUMEHEHHUE alTKaIUEHOB.

AnkuHBL. ['OMOJIOTHYECKUH Psil ATKMHOB, 00111ast popMyIia, HOMEHKJIATypa
U30Mepus. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKUHOB, Sp-
ruOpuan3anysi aTOMHbIX opOuTanei yriepona. dusmueckue cBOICTBA aJKUHOB.
XUMHYECKHME  CBOWCTBA:  peakUuM  NPUCOCIUHEHHUS,  JUMEpU3alluu U
TpUMEPHU3ALNHU, OKUCIEHUA. KHCITOTHBIE CBOKCTBA AIKMHOB, UMEIOIINX KOHILIEBYIO
TPONHYIO CBsI3b. KauecTBEHHBIE peakIui Ha TPOUHYIO CBs3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomartuyeckue yriaeBoaopoasl (apeHsl). ['oMosnoruueckuil psj apeHoB,
obmrast popmysa, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKybl OeH3ona. dusmyeckue cBOIICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH30J1a M €r0 TOMOJIOTOB: PEaKI[MU 3aMEIEHNs B OEH30JbHOM KOJIbLE U
YTJIEBOJOPOAHOM paJuKalle, PEaKUMH NPUCOCAUHEHUS, OKHUCIECHHE T'OMOJIOIOB
oenszona. IlpeacraBneHue 00 OpPUEHTUPYIOLIEM JIEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMUHO- M HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XMMHUYECKUX CBOMCTB cTtupoia. [lonumepuszanus ctupona. CiocoObl MONyYeHUs U
IIPUMEHEHUE aPOMATHYECKUX YIIIEBOJOPOIOB.

[Tpuponusiii ra3. IlonytHeie HedTsHbie Ta3bl. HedTh u e€ mpoucxoxaeHue.
KaMeHHBI# yrois u MpoIyKThI ero nepepadotku. CrocoObl mepepadoTKu HEPTH:



MEPErOHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(DOPMUHT, MUPOIIHU3.
[TpoayxTsl nepepadboTku HE(PTH, UX TPUMEHEHNE B IPOMBIIIIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKAY PA3IMUHBIMU KJIACCAMH YTJIIEBOJOPOIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTreHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakiun
3aMElIeHUs TajJjoreHa Ha TUAPOKCOTPYNNy, HUTPOrpynmy, UHAHOTPYMIY,
amuHorpynmy. JleiicTBue Ha TrajJOreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa mIEnoud. B3anmojielicTBUE IUTalOr€HaTKaHOB C MAarHUEM U IIUHKOM.
ITonsiTue 0 METAJIIOOPraHUYECKUX COC/TMHCHMUSIX. Hcnonp3oBaHue
raJIOTEHIIPOU3BOJAHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE M TPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBPalllCHUN:
n3ydeHue GU3NIEeCKUX CBOMCTB YIIIE€BOJAOPOIOB (PACTBOPUMOCTH), KAYECTBEHHBIX
peakIii yriIeBOJOPOJAOB Pa3IMYHBIX KJIacCOB (0OeclBEUMBaHHE OpPOMHON WU
HWOJHOM BOJBI, pacTBOpa MEpMaHTaHaTa KaJlusl, B3aWMMOJICMCTBHUE alleTHIICHA C
aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOE OOHapyKeHHE
yriiepoga YW BOAOpPOJAa B OpPraHUYECKUX BEILECTBAX, IOJYYECHHUE HTUICHA U
W3YYCHUE €r0 CBOWCTB, O3HaKOMJIeHHE ¢ KoJuiekiusamu «HedTb» m «Yromby», ¢
oOpa3liaMi  IIaCTMAacC, KaydyKOB M PE3WHBI, MOJCIMPOBAHUE MOJIEKYJI
YIJIEBOJIOPOIOB M TAJIOTE€HITPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsopoacoaep:kamnue oprannieckue coeuHeHUsI.

[Ipenenvubie ogHOaTOMHBIE cnUpPThl. CTpoeHUE MOJIEKYn (Ha MpUMEpPE
MeTaHOJla W JTaHoia). ['oMojormyeckuit psia, oOmas ¢opmysa, H30Mepus,
HOMEHKJIaTypa ©  kiaccubukanus. Dusnueckue CBOHCTBA  IpeACIbHBIX
OJIHOATOMHBIX CIIUPTOB. BoJOpoaHBIC CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB.
XUMUYECKUE CBOWMCTBA: pEAKUMH 3aMEIIEeHUs, JerujipaTallii, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKUMH W  HEOPraHUYECKHMMHU  KHUCJIOTaMH.
KauecTBeHHas peakiysi Ha OJJHOATOMHBIE CIIUPTHI. [[eiCTBHUE 3TaHOJIA U METAHOJIa
Ha opraHu3M deynoBeka. CrHocoObl MOJy4YeHUS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upnl, HOMEHKIATypa U n3oMepusi. OCOOeHHOCTH (PU3UUYECKUX U
XUMHUUYECKUX CBOMCTB.

MHOroaTtoMHbIE CHOUPTHI — HATUICHIJIMKOJIb W TIUIEpUH. Dusndeckue u
XUMHMYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJACHCTBHE C OPraHUYECKUMU
U HEOPraHUYECKMMH KHCIIOTaMU, KAayeCTBEHHAs pEaKIUs Ha MHOTOATOMHBIC
cupThl. [IpencraBieHne 0o MexaHU3ME peaklUuil HYKICO(PUILHOTO 3aMEICHHUS.
JleiictBue Ha opraHu3Mm denoBeka. (CrnocoObl MOTyYeHUS U MPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BIUSHHE THUAPOKCOTPYNIbl U
oen3onpHOTO smpa. dusmveckrue cBoicTBa (eHoma. OCOOCHHOCTH XUMHUYECKHUX



cBoiicTB (¢eHona. KauecTBeHHble peakuuu Ha (eHod. TOKCMYHOCTH (heHoa.
Crioco6nI ostydeHus u npuMmenenue ¢penona. Genondopmanpaeruinas cMoia.

KapOoHuibHble COETUHEHUS — aJbJIETHIbI U KETOHBIL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIbHOW Tpynmbl. ['oMonornyeckue psiabl anbAETUI0B M KETOHOB, 0OIas
dbopmyna, muzoMepusi U HOMEHKJIaTypa. Du3NUecKue CBOWCTBA alIbJIETUAOB U
KETOHOB. XMMMYECKHME CBOMCTBA  aJbJETHJIOB M  KETOHOB:  PEaKUUHU
npucoenrHeHns. OKUCIEHUE aJIbJIETU0B, KAYECTBEHHBIE PEAKI[MU Ha aJIbJICTUIBI.
CriocoObl oJIy4eHHs] M MPUMEHEHHUE aJIbJIETUA0B U KETOHOB.

OaHOOCHOBHBIE MpeiebHbIe KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust 1 HomeHkiatypa. Gu3ndeckre CBONCTBa
OJTHOOCHOBHBIX TPEAENTbHBIX KapOOHOBBIX KHCIOT. BOAOpOaHBIE CBSA3M MEXIy
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus STepupUKAINKN, PEAKIUU C YYaCTUEM YIJIEBOJOPOJHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KHUCJIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3Qupax. MHorooo6pasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENpPENEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THIPOKCHUKAapOOHOBBIX KHUCHOT. lIpenctaButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MaJIbMUTUHOBAs, OJEUHOBAs, .JUHOJIEBAs,
JuHONeH08as KUcaoThl. CriocoObl MOMyYEeHHs U PUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie »¢upsl. ['omonoruueckuii psn, obmas dopmyrna, U3oMepus u
HOMEHKJIaTypa. Dusznveckue M XMMHYECKUE CBOMCTBA: THAPOJIM3 B KHCIOW U
IEJIOYHOM Cpelie.

XKupsl. Ctpoenue, puzndyeckue 1 XUMUUYECKHE CBOMCTBA )KUPOB: THIPOIU3 B
KHUCIION U 1meno4Hoi cpene. OcoOeHHOCTH CBOMCTB KUPOB, COJIEPKAIIUX OCTATKU
HEMNpPEAEIbHbBIX JKUPHBIX KUCIOT. JKUpBbI B TPUPOJE.

Mpbina Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

OO1as xapakrepucTuka yriiesogoB. Knaccudukanus yriaeBonoB (MOHO-, A1-
U rnonucaxapuiel). MoHOcaxapuIpl: TJIOKO3a, (pyKTo3a, rajakro3a, pu0o3a,
ne3okcuprudo3a. du3nyeckue CBOWCTBA W HAXOXAEHUE B mpuponae. POTOCHUHTES.
XHUMHUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U AJIbJIETUIHON
IpYyII, CIMPTOBOE W MOJIOYHOKHUCIOE OpokeHue. IIpuMmeHeHue TIIIIOKO3bl, €€
3HAYEHHE B )KU3HEACATEIBHOCTH Oprann3ma. Jlucaxapuasl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBimBaronme 1 HEBOCCTaHABIMBAOIINE Jucaxapuabl. [ 'uaponus
nucaxapunoB. Haxoxnenue B npupoae u npumenenue. [lonmncaxapuapl: kpaxmai,
IJIMKOTEH W 1eunono3a. CTpOoeHHE MaKpOMOJIEKYJ Kpaxmania, IJIMKOT€eHa U
HeJuTroNo3bl.  PU3MUECKHE CBOWCTBA KpaxMala M LEJUTFOI03bl. XUMHUUYECKHE
CBOMCTBA Kpaxmayia: TMAPOJIN3, KAYECTBEHHAs PEaKUMs C HMOAOM. XHUMHUYECKHE
CBOMCTBA LEJUIIONO3bL: THIPOIU3, MOodydyeHue 3¢upoB uemnono3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AllETATHBIN HIEINK).



OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHMS BELIECTB M MUX IPEBPALLCHHIA:
pPacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOICICTBUE ITAHOJIA C HATPHUEM,
OKHUCJIEHUE 3THUJIOBOTO CHHUPTA B albJACTHJ HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE 3TUJIOBOTO CHHUPTA AUXPOMATOM Kaius (BO3MOKHO HMCIOJIb30BaHUE
BUJICOMATEPHAIIOB), KAaYECTBEHHbIE PEaKUUU Ha albJIeruibl (C TUIPOKCHUIOM
muammuncepebpa(l) u  rumpokcumom  menu(Il)), peaxkuus raurepuHa C
ruapokcuaoM Meau(Il), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TJOKO3bl ¢ Tuapokcuaom meau(ll), BzaumopeicTBue
KpaxMajia ¢ MOAOM, PELICHHE SKCIEPUMEHTANbHBIX 3aAad Mo TeMaMm «CHupTel U
dbenomnwly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE A(DUPBD.

A3oTcoaepxaliue OpraHu4ecKkue CoeJuHEeHUsI.

AMUHBI — OpraHHUYecKHe MPOU3BOJHBIE amMmuaka. Kmaccuduxanuss aMHHOB:
anudaTUyecKue M apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIC.
Crpoenue Mojekys, oOmas Qgopmysa, u30Mepusi, HOMEHKIATypa M (pU3UYECKHE
CBOMCTBa. XMMHUYECKOE CBOMCTBA alu(aTHUECKUX AMHHOB: OCHOBHBIE CBOICTBA,
QIKWJIMPOBAHNE, B3aWUMOJECUCTBHE IEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu anKujiaMMOHUSI.

AHWIMH — TpPEICTaBUTENb AaMUHOB apoMarnueckoro pspa. CrpoeHue
aHwinHa. B3anMHOe BIMsHKME TPYIINT aTOMOB B MOJIEKYJie aHuIuHa. OcoOeHHOCTH
XUMHYECKHX CBOWMCTB aHWiMHA. KadyecTBeHHble peakuuud Ha aHWiIuH. CrocoOsl
MOJTyuYeHUs] M TpUMEHEHHe anudaTHUecKuX aMuHOB. llomyueHue aHMIWHA U3
HUTPOOEH301a.

AmuHOKHUCIOTE. HOMeHKnarypa u nzomepusi. OTaeabHbIE IPEICTaBUTENN Ol-
AMUHOKHUCJIOT: TJMUWH, alaHuH. @OuU3NYecKhe CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT Kak aM@OTEpHBIX OpPraHuYecKuX
COCMHEHHM, peakiusi MOJUKOHICHCAlMU, OOpa3oBaHUE TMENTHUIHOW CBSI3U.
buonornyeckoe 3HaueHNEe aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 ENTHUIOB.

benku kak mpuponssle nonumepsl. [lepBuyHas, BTOpUYHAs U TPETUYHAs
CTpyKTypa O€NKOB. XHUMHUYECKHE CBONCTBA OEJIKOB: THAPOIW3, JEHATypalus,
KaueCTBECHHbBIC PEAKIIUU Ha OCIIKH.

OKCIEpPUMEHTANbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MpEBpaIlCHUI:
pacTBopeHHe O€NKOB B BOJE, JACHATypalus OEIKOB IpU HarpeBaHUU, LIBETHBIE
peakuuu Ha O€JKW, peUIeHHE OSKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TColepKallue ~ OpraHMyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHEHUI.

BbicOKOMO/IEKYJISIDHBIC COCIMHEHUS.

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALINU, CPEAHSS MOJIEKYIISIPHAS



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIUHEHUH —
MOJIUMEPU3ALUS U TIOJTUKOH ICHCAIHSI.

[Tonmumepuble Martepuanbl. [lnactmacchl (IOMUATHIIEH, MOJIMIIPOIUJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPONI, MOJUMETHIMETAKPUIAT, MOJUKApOOHATHI,
NoJIMATUIIEHTEpeTanar). Y Tuin3auus u nepepaboTka 1miacTuka.

DnacToMepsl: HaTypaJbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOTIPEHOBBIN, HM30TIPEHOBHIN) U CHIIMKOHBI. Pe3uHa.

BosokHa: HaTypanbHbIe (XJIOMOK, EPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KaIlpOH U JIaBCaH ).

[Tomumepsnl CIIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPOTPOBOIAIIUE MOTUMEPHI, OMOpa3IaraeMble MOJIUMEPHI).

OKClIepUMEHTANIbHbIE METOAbl H3Y4YEeHHsI BEIIECTB M MX IPEBpAIlllCHUM:
O3HAaKOMJIEHHE C 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHbIX 3amad 1o TeMe «Pacmno3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxzaenne MonexynsapHOM (QOpMyJbI OPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxOXJECHUE
MOJIEKYJIIPHON (POpPMYJIBI OpraHUYECKOrO0 COEIMHEHUs 10 Macce (00bEMy)
MPOIYKTOB CTrOpaHUs, MO KOJWYECTBY BeEmIecTBa (Macce, 00bEMY) TPOTYKTOB
peakiMyu W/WIM HUCXOJHBIX BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POPMYJIBI
OpPraHUYEeCKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB
NOJTyY€HUs, ONpEJEICHUE JOJIM BbIXOJA MPOAYKTa PEAKIMH OT TEOPETHUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanusanus MeXnpeaMeTHbIX CBA3EH ITPU U3YUYEHUHU OPraHUYECKOU XUMUU B
10 kyacce OCYILIECTBISIETCS 4YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATUH, TaKk W TIOHSATUM, NPHUHATHIX B OTAEIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBeHHO-HAYYHbBIC TIOHATHUSA: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAIM3, CUHTE3, Kiaccudukamus, HaOIIOJECHUE, H3MEpEHHE,
HKCIEPUMEHT, MOJIEb, MOAEIINPOBAHHUE.

®dusuka: Marepus, aroMm, DSJIEKTPOH, NPOTOH, HEHUTPOH, MOJEKYIIa,
DHEPTreTUYECKU YypPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PM3UYECKUE BEIWYMHBI, €AMHUIIBI H3MEPEHHUS, CKOPOCTh, JSHEPTHUS,
Macca.

buonorusi: knmetka, opraHu3M, 3KocucTema, Ouocdepa, MeTadOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TETePOTPODHBIA TUI MHUTAHUS, OpPOKECHHUE,



dorocuHTe3, IbIXaHWE, OENKH, YTIJIEBOABI, JXKUPbI, HYKIECHHOBBIC KHCIOTHI,
(bepMEeHTBI.

['eorpadus: mone3HbIe UCKOTAEMbIE, TOTUIHBO.

TexHomorusi: mNUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IUTAHUS,
MOJOIIIUE CPENICTBA, MATEPUAITBI M3 HCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sjep. XUMUYeCKUl aneMmeHT. M3otombl. CtpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK ATOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUUYECKHUE YPOBHU U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukaiys XuMUIECKUX 3JIEMEHTOB (S-, p-,
d-, f-smementnl). PacmpeneneHue dJNEKTPOHOB IO AaTOMHBIM — OpPOUTAIISM.
DNeKTpOHHBIC KOHPUTYpAITUH aTOMOB JIEMEHTOB TIEPBOTO—4ETBEPTOTO TIEPHOIOB
B OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHHH, JJICKTPOHHBIC KOH(MUTYpAIIMH HOHOB.
DIIEKTPOOTPULIATEIIBHOCTD.

[Tepuomnueckuii 3aKoH U [lepuoauueckas cucTteMa XUMHUYECKUX SJIEMEHTOB
JI.. MenneneeBa. Cs3p nepuoandeckoro 3akoHa u Ileproanmdeckoil cucTeMbl
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOM Teopuel CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H [epuoaaMm. 3HAUYEHUE
nepuoauueckoro 3akona .M. Menaeneena.

XuMHUYECKasi CBSI3b. BuUIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUS KOBAJEHTHOW CBS3M: OOMCHHBIA U
JIOHOPHO-aKUENTOPHBIN. JHEPrus U JiuHa cBsA3U. [[0oIpHOCTD, HANPABIEHHOCTD U
HACHIIIAEMOCTh KOBAJICHTHOW CBs3u. KpaTHble cBsizu. BomoponHas CBs3b.
MeKMONEKyYJIIpHbIE B3aUMOICHCTBUSI.

BaneHTHOCT, W BaJIEHTHBIE BO3MOXHOCTA aTOMOB. C(CBS3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX TEOMETPUUECKUM CTPOCHUEM (HA IPUMEPE COSAMHEHUM
AJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0O KOMIIEKCHBIX cOeqMHEHUSAX. COCTaB KOMILJIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTelib, JUTaHbl. 3HAUYCHHE KOMIUICKCHBIX COEIUMHEHUM.
[ToHsiTHE O KOOPIMHALTMOHHON XUMHH.

BemectBa  MOJIGKYJISIDPHOTO W HEMOJIGKYJISIPHOTO  CTpOEHUA.  THIBI
KPUCTALUTNYECKUX PEUIETOK (CTPYKTYp) U CBOKCTBA BEILIECTB.

[Tonsitue o nucnepcHbIx cucreMax. MictuaHbie pacTBopsl. [lpencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BbIpaXEHUS KOHILEHTPALIMM PacTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B paCTBOPE, MOJISIpHAs KOHLIEHTpaius. HacblieHHbIe 1
HEHACBHIILIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHUcTaILTIOruaparsl.



Knaccuduxkanus u HOMEHKIIaTypa HEOPTaHUUECKUX BEIIEeCTB. TpUBUATBLHBIC
Ha3BaHMS OT/IECJIbHBIX MPEJCTABUTENCH HEOPTaHMUYECKUX BEILIECTB.

Knaccudukanus XUMHUYECKUX peakUuid B HEOPraHMYECKOW M OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHHUs WM IPEBPAILICHUS
SHEPIUU MPU XUMUYECKUX peakiusX. TernoBbie 3hPEKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOM peaKinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB.
['omoreHHbI€ 1 reTeporeHHsle peakunu. Katanms u kaTaau3aTopsl.

OOpatumMble U He0OpaTUMBbIE peakuu. XuMu4Yeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCUsA. DaKTOpBI, BIUSAIOIIME HA TOJIOKEHHE XUMHYECKOIO
PaBHOBECHS: TEMIIEPATYPA, NABJICHUE U KOHUECHTPAIMU BEMIECTB, YYaCTBYIOIINX B
peakunu. [Ipuniun Jle [larense.

Onekrponutuueckas auccoruanus. CuiabHble U Cla0ble  3JIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalbHAasi,
nienounas. Bopopoansiii nokaszatens (pH) pactBopa. I'maponu3 coneit. Peaknuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
BakHeiilline OKHCIUTETM W BOCCTAHOBUTENU. MeTol 3JEKTpOHHOro OalaHca.
DNEKTPOJU3 paCTBOPOB U PACIIABOB BEILIECTB.

DKCINEPUMEHTAIBHBIE METOJIbI M3YyYEeHHUSI BEIIECTB W HMX IPEBPAICHUIA:
pa3oKEHHE TEPOKCHIa BOJOPOJA B TMPUCYTCTBUM KaTalau3aropa, MOIEIU
KPUCTAJUIMUECKUX PEHIETOK, MPOBEJCHUE PEAKIIMiA HOHHOTO OOMEHa, ompeieJIieHUue
Cpeabl pPacTBOPOB C IMOMOILIBK) HHIWKATOPOB, U3YYEHUE BIIMSHUSA Pa3JIHMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW pEaKIMu ¢ TOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[lonoxxenne HemeTtauioB B Ilepuognmyeckoid CcUCTEME XHUMHUYECKHUX
anemenToB [[.. MenzeneeBa 1 0COOEHHOCTU CTPOCHMS UX aToMOB. Dusnyeckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIMS HEMETAJUIOB (Ha MpUMEPE KUCIOPOa, CEPHI,
dbocdopa u yraepoaa).

Bonopon. Ilonyuenue, duznueckue M XUMUYECKHE CBOWCTBA: PEAKIMHU C
METAJUJIaMHU M HEMETaJUIaMH, BOCCTAaHOBUTEINIbHBIE CBOWMCTBA. ['mapuasl.
TonIMBHbBIC 3JIEMEHTHI.

["anorensl. HaxoxJenwe B mpupojie, CrocoObl MOMy4YeHHs, (PU3UYECKUE U
XMMHUYECKUE CBOMCTBA. [ asioreHOBOAOpOBI. BakHeumuye KHCIOPOACOACpKAIIME
COCJIMHEHUsI TajoreHoB. JlabopaTopHble W MPOMBIILIIEHHBIE CIIOCOOBI TOIYYCHUS
rajgoreHoB. [IpyuMeHeHne raJloreHoB U X COEAMHEHUN.



Kucnopon, o3oH. JIabopatopHbie W TPOMBIIIUICHHBIE CHOCOOBI TMOTYYEHUS
kuciopona. dusmdyeckne U XUMHUYECKHUE CBOMCTBA M MPUMEHEHHME KHCIOpOJa
030Ha. OKCUBI U IEPOKCUBI.

Cepa. HaxoxxneHue B TpUpoJie, CIOCOOBI MOJy4deHUs, (u3nueckue u
xuMuueckue cBoiictBa. CepoBogopona, cyibduasl. Oxcun cepbi(IV), okcua
ceprl(VI). CepHucTass um cepHas KHUCIOTHI U HUX coiii. OCOOEHHOCTH CBOMCTB
CEpPHOM KUCIIOTHI. [IpumMeHenne cepsl U €€ COeIUMHEHUN.

A30T. Haxoxnenwe B TMpuUpojE, CHOCOObI TOJY4YEHHUs, (PUIHYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUAK, HUTPpUAbL. OKCUIBI a30Ta. A30TUCTasd U a30THAs
KHUCJIOTHI ¥ UX coJii. OCOOCHHOCTH CBOMCTB a30THOM KUCJIOTHI. [IpuMeHeHue azorta
U €r0 COSAMHEHUN. A30THBIE y10OpEHUsI.

®ochop. Haxoxnenue B mpupome, CrnocoObl MOMydeHUs, (U3UYECKUE U
xumudeckue cpoictBa. Dochunpl u pochun. Oxcuasl dochopa, dochopHas
kucinora u e€ conu. Ilpumenenue dochopa u ero coenunenuit. docdopHbie
yao0peHus.

Yrinepon, HaxoXxIaeHWEe B TOpUpoAe. AJUIOTPONMHBIE MOIU(PHUKAIINU.
duznueckre W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yraeponoMm. Oxcupn yriaepona(ll), okcun yraneponpa(IV), yronpHas kucinora U e€
cojii. AKTHBHPOBAaHHBIA Yroiib, afcopOuus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYyOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPA30BAHHBIX YIJIEPOJOM, M €TO
COEMHECHUM.

Kpemunii. Haxoxaenue B mpupoje, crocoObl MojdydeHus, (Gpusndeckue u
xumudeckue cBoictBa. Oxcun kpeMuus(IV), kpemHueBas KHUCIIOTa, CUIJIMKATHI.
[IpumeHeHne KpeMHHUsI U ero coequHeHuid. CTeK0, ero rnoxy4yeHue, BUIbl CTEKIIA.

[Tonoxenne metaiuioB B [lepuoandyeckon CuCTeMe XUMUYECKUX DIIEMEHTOB.
OCcoOCHHOCTH CTPOCHHS JJICKTPOHHBIX O000JOYEeK aTOMOB MeTauioB. OOrmime
busnueckue cBoiicTBa MeTaoB. [IpuMeHeHHEe METasIOB B OBITY W TEXHHKE.
CriiaBbl METAJLIOB.

DNEeKTPOXUMHUYECCKUN psAI  HanpsDKeHWH MerauioB. OOmme  crmocoObl
NOJIyYEHUS METaJLJIOB: TUIPOMETAJLTYPIus, MMAPOMETAILTYPTHs,
anekTpoMeraiutyprusi. [lonsartue o koppo3um MeramioB. CrnocoObl 3alUTBI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeramioB [A-rpynmel [lepuoandeckoit cucTeMbl
XUMHYECKHX OJJIeMEHTOB. Hatpuii u kammii: mnomydeHwe, (QU3MUECKHe U
XUMUYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIICCTB U MX COCAMHEHUH.

Oo6mast xapakrepuctuka mMeramwioB [[A-rpynmsr [lepuonuueckoii cucTteMbl
XUMUYECKUX DJIEMEHTOB. Maruuii W KajdblUid: TOJy4YeHHe, (PU3NUECKHEe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BEHIECTB M HUX COCTUHEHUHU.
JKécTKoCTh BOJIBI M CIIOCOOBI €€ yCTPAaHEHHUS.



ATIOMHUHMI: TIONTy4YeHHe, PU3NYecKre U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOrO BEIECTBA W €ro coeluHeHuH. AMQoTepHbIe CBOICTBAa OKCcHIA U
TUJPOKCHU/IA AJTFOMUHUS, TUIPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6miass  xapakTepucThka MeTajuioB To0ouHbIX moarpynn  (b-rpymm)
[Teproan4eCKON CUCTEMBI XUMUUECKUX 3JIEMEHTOB.

PU3NYECKHE U XMMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHnit. OKCUibl U
ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartsl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne XpoMa.

@u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro COEAUHEHHUM.
Baxneiimue coenunenuss Mapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranar kaius, €ro OKMCIUTEIbHbBIE CBOMCTBA.

du3nyeckne U XUMHUYECKHME CBOMCTBA jKelle3a M ero coeAuHeHuil. OKCUIbL,
ruapokcusl u conu xkeneza(ll) u xeneza(Ill). Ilomydyenue u npuMeHeHue xKee3a
Y €r0 CILIABOB.

Pu3nYECKrne U XUMAYECKHE CBOMCTBA MEAU U €€ coeauHeHun. [lomyuenne u
IIPUMEHEHUE MEJIU U €€ COCINHEHUM.

[Muuk: nmomydyeHue, (pu3MUecKkue M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/Ia U TUAPOKCU/IA IMHKA, TUAPOKCOKOMILIEKCH IMHKA. [I[prumenenne
LIMHKA U €r0 COCIMHEHUMN.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsS] BELIECTB M HUX IPEBPALLCHHIA:
u3ydeHue oOpa3loB HEMETAIOB, TOpeHue cephl, gocdopa, xeneza, MarHus B
KHCIIOPOAE, M3YYEHHE KOJUIEKUUH «MeTalulbl W CIUIaBb», B3aWMMOJICHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METANIOB C BOJOM (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBUE IIMHKA U Keje3a C pacTBOpaMHU KHUCIOT U
LIEJI04YEH, KAYECTBEHHBIE PEAKIIMHA HA HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOAA
M KaTUOHBl METAJJIOB, B3aWMOJCHCTBUE THUIAPOKCHUIOB AMIOMUHHS W LHHKA C
pacTBOpaMM KUCIIOT U HIENOYEH, PEHICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEMam
«Tanorensr», «Cepa u e€ coenuHEeHUs», «A30T U (hochop U UX COCTUHEHU,
«MerTaibl MIaBHBIX TOATPYIID, «MeTallTbl MOOOYHBIX MOATPYIII).

XuMHS M )KU3Hb.

Poinb xumun B 06ecrieueHuu yCTOMUMBOTO pa3BUTHS yeioBeuecTBa. [lonsaTue
O Hay4YHbIX METOJaxX IIO3HAaHUS M METOJOJOTHUH HAyYHOTO HCCIIEIOBAHUS.
HayuHble npyuHIUIIBI OpraHU3aliil XUMUYECKOTO IPOU3BOCTBA. [[pOMBIIIITIEHHBIE
CHOCOOBI MOTYYEHHUS BAXKHEUIIINX BEUIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa,
CEpHOM KHUCIIOThI, MeTaHoa). [I[poMbIlieHHbIE CITOCOOBI OJYYEHHS] METAIIIOB U
CIUIaBOB. XMMHYECKOE 3arpsA3HEHHUE OKPYKAIOUIEH CPeabl U €ro IOCIEIACTBHUS.
Posib xumMun B 00ecrieueHnu SHEPreTUYeCcKoil 0€30MacHOCTH.

XuMusi © 300pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuia
VCIIOJIb30BaHMs JIEKAPCTBEHHBIX IIPENApaToB. POiap XMMUH B pa3BUTUN MEIVLIUHBI.



XuUMHs TIMINWA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIE J00aBkU. Ponp xumuu B
oOecrieueHnH MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUSI MpenaparoB OBITOBOM XMMHUM B TOBCEIHEBHOMN
KU3HHU.

XuUMHSI B CTPOUTENIBCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTepHasbl (IIEMEHT,
OCTOH).

XuUMus B CEILCKOM X03siicTBe. OpraHuueckrue 1 MUHEPAIbHBIE YI00pEHUSI.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MAaTEpHalbl, KPACKH, CTEKJIO, KEPaMHKA.
Marepuansl 11 35IeKTpoHUKU. HaHOTEXHOIOTMH.

Pacuérnblie 3amaun.

Pacuérter: maccel BemecTBa MM 00BbEMA Ta30B MO W3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIM 00bEMY OJHOTO M3 YYACTBYIONIMX B PEaKLUMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIH OJHO U3
BCII[ECTB HMMEET MPUMECH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIyKTa
peakluHH, €CIM OJHO M3 BEUIECTB JAaHO B BHUAE pPacTBOpa C OINPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MAaCCOBOM JIOJM W MOJISIPHOU
KOHIICHTpallui BEILIECTBA B PAcCTBOpE, JOJIM BbIXOJA MPOAYKTAa pPEAKLHUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXmpeIMETHBIX  CBsi3ed MNpu  M3yYyeHUH oOmeld u
HEOPraHU4eCKOrW XuMHHM B 11 Kitacce ocyliecTBIsieTCsa Yepe3 UCI0JIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U TIOHITHUH, MPUHATHIX B OTJEIBHBIX
MpEAMETaX €CTECTBEHHO-HAYYHOr' O [IUKIIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHHUE, HAYYHBINA (DAKT, TUIIOTE3A,
TEOpHsl, 3aKOH, aHAJIN3, CHHTE3, KJIaCCHU(PUKAIMS, MEPUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETb, MOAECIUPOBAHUE.

dusnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TOIbI, PAJIMOAKTUBHOCTh, MOJICKYJIa, SHEPIEeTUUECKUN YPOBEHbD,
BEILIECTBO, TEI0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, HACAJIbHBIN Tas3,
(dbu3nYecKkre BEITUYUHBI, €AMHUIIBI U3MEPEHUSI, CKOPOCTb, SHEPIHUsl, Macca.

buonorus: kierka, opraausM, sKocucTeMa, ornocdepa, MeTadoJIu3M, MaKkpo-
U MUKPORJIEMEHTBI, OCJIKH, )KUPBI, YTIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPObI, MOJE3HBIE HUCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorus: XMMHYECKasl MPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3AMCTBEHHOE MPOU3BOJACTBO, MUIEBAs MPOMBIIUIEHHOCTD,
dbapMmaiieBTHUECKAS MIPOMBIIIICHHOCT, MIPOU3BOJICTBO KOCMETHUYECKHUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTh, HAHOTCXHOJIOI'MH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

B COOTBETCTBMM C CHCTEMHO-IESITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MNpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro
oOuiero o0pa3oBaHUs BBIJEIEHBI CJEAYIOIIUE COCTaBIAIONIME: OCO3HAHUE
OOyYarOIIMMUCS POCCHUICKONW TPaKJAHCKOW HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIETICHUIO; HAJTMYUE MOTHUBAIUU K
OOy4YeHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOICTBOBATHCS
OPUHATBIMU B OOINECTBE TMpaBWJIaMU W HOpPMaMu [OBEJEHUSA;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHIECKOMN KYJIBTYPhI; CTIOCOOHOCTh CTAaBHUTh IIEJIA U CTPOUTH
YKW3HEHHBIC TIJIAHBI.

JIuyHOCTHBIE pPE3yibTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPAKAOT
c(OPMHUPOBAHHOCTh OMbITA IO3HABATEIILHOM M MPAKTUYECKON 1€ATeTbHOCTH
oOy4Jaroniuxcs B Mpolecce peain3anuu o0pa3oBaTebHON A TEIbHOCTH.

JIuyHOCTHBIE pPE3yibTaThl OCBOCHHUSI MpeAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OMbBITA ITO3HABATEIILHOW MW TPAKTUYCCKON JACSITEIHHOCTU
OoOy4Jaronuxcsi B MPOIECCE peaau3alud 00pa30BaTeIbHONW AESTEIBHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHUSA:

OCO3HaHUS 00YYAIONTUMHUCS CBOUX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTMOPSJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpMax U TMpaBUiaX MEXKIMYHOCTHBIX
OTHOILICHHH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JIaHUHU
y4eOHBIX TMPOCKTOB, PEHICHWN YYeOHBIX W TO3HABAaTEIbHBIX 3a/1a4, BBIMOTHCHUHU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB yU€OHOM NESITEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTEUYECTBEHHOW XMMHH;

YBaXXEHUSI K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUYECKOTO
MPUIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJIbTaT
JUIUTEIbHBIX ~ HAONIOJEHUM, KPOIMOTJUBBIX HAKCHEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/a YUYE€HBIX U MIPAKTUKOB;



UHTEpeca M II03HABATEIbHBIX MOTHUBOB B TOJYYEHUU U MOCIEAYIOIEM
aHaynn3e nHQOpMaLlMU O TMEPENOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MMOBEJICHNUS;

CHOCOOHOCTH OLIEHUBATh CUTYallMH, CBSI3aHHbIE C XUMHUUECKUMH SIBJICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJIEHWE U MOCTYINKH CBOUX TOBApHUILIEH C
TO3UILIMKA HPABCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHMS IMOCIIEACTBUMN
MOCTYTIKOB;

4) popMupoBaHNS KYJbTYPbI 310POBbS:

NMOHUMAaHUsI 1EHHOCTEH 3JI0poBOro U 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DH3UUYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBuil Oe30macHoro oOpalieHus C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH, B TPYIOBOU IEATEIBLHOCTH;

NOHUMAHUSI 1EHHOCTU TPaBWI HMHAMBUAYATBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIMSIX, YTPOXKAIOIINX 3[I0POBBIO U AKU3HU JIIOJICH;

OCO3HaHHUA TOCNEACTBUM M HENPUATUS BPEIHBIX MPUBBIYEK (yHMOTpeOIeHUs
QJIKOT0JIs, HAPKOTHUKOB, KypEHHUS );

5) Tpy10BOI0 BOCIUTAHUSA

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTM B  Yy4eOHO-MCCIIEI0BaTEIbCKOM
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUU NPAKTHUECKUX 3a]ad
COLIMAIbHON HAaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIb);

MHTEpeca K MPAKTUUYECKOMY M3yUYEHUI0 Tpodeccuil pa3inyHoro pojia, B TOM
YyClie HA OCHOBE MPUMEHEHUS PEeIMETHBIX 3HAHUH 110 XUMHUU;

YBOXECHHS K TPYLy, JTIOJSIM TPyAa U pe3yJbTaTaMm TPYIOBOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHAYAJIbHOH TpPaEeKTOPUU
oOpaszoBanus, Oynymend mnpodeccud U pealu3allid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IecTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IL€JIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE KaK HCTOYHUKY
CYLLIECTBOBAHMsI )KU3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AJBbHOTO XapakTepa SKOJOTMYECKHX MpoOJieM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJIHON M COLIMATIBHON CPEJIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUSA JIOCTHIXKEHUW XUMHH IS
pELIeHNs BOIPOCOB PALMOHAILHOTO TPUPOAONOIB30BAHMS;

AKTUBHOTO HENPUATHUS JCUCTBUK, IPUHOCILIMX BpEl OKPYXKaroLIEH
IPUPOTHON cpeie, YMEHUs MPOTHO3UPOBATh HEOJArONPHUATHBIE YKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUM U MPEAOTBPAIIATh UX;

HaJUYus Pa3BUTOIO SKOJIOTMYECKOTO MBIILUICHHS, IKOJIOTUUECKON KYIbTYpbI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSI UMHU B TO3HABATEIbHOW, KOMMYHUKATUBHOW W COIIMAIBLHOMU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJAECOJOTUU
xeModoouwu;

7) HEHHOCTH HAYYHOI'0 IMIO3HAHUA:

MHUPOBO33pPEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 00IIECTBEHHON MPaKTUKHU;

NOHUMAaHUS CHeUU(PUKHM XUMHUM KaK HayKd, OCO3HaHUsi €€ poJid B
(GOpMUPOBAHUN PAIMOHATLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
npeJICTaBICHUs] 00 OKPY’KAIOIIEM MUpPE Kak O €IWHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHUU TIPUPOAHBIX 3aKOHOMEPHOCTEH W peIIeHWH MPOOJIeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IMBWIM3AIMU: B €€ TyMaHUCTHYECKON HAMpaBICHHOCTH U Ba)XXHOM pOJIH B
CO3JaHMU HOBOW 0a3bl MaTEPHATBLHOW KyJbTYPhl, B PEIICHUH TJIO0ATHHBIX
npoOJeM YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM U KOJIOTMYECKOM 0€30MacHOCTH, B PA3BUTUH MEIUIIMHbBI, 00€CIIeUYEeHUN
YCJIOBHUM YCIIEUTHOTO TPyAa U 9KOJOTHUUECKH KOM(MOPTHON KUZHH KAXkKI0T0 YieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHON TIpPaMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMBbIX B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIIOJIb30BaTh
MoJiy4aeMble 3HAHUS IS aHAIIM3a U O0BSICHEHUS SBJICHUM OKPYKaIOLIEro Mupa u
MPOUCXOSIINX B HEM U3MEHEHUM, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKIIFOUEHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMCIONIUXCS JaHHBIX C IEJBI0 TIOJYYCHHS
JIOCTOBEPHBIX BHIBOJOB,;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
penieHust Ipo0JieM B peasIbHbIX JKU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOMN AESTENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIIMU;

HMHTEpeca K 0COOEHHOCTSM TPY/a B Pa3Iu4HbIX cdepax MpoPecCuoHAIbHON
NEeSATEIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YPOBHE
CpeaHero oo01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMble IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHble TMOHATHSA, OTPa’Karollue
LEJIOCTHOCTh HAyYHOM KapTUHbI MHUpa U CHEeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEECTBO, SHEPIUsl, SIBJICHUE,
poliecc, CUCTEMA, HAy4HbIN (DaKT, MPUHLMUII, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEOBaHNE, HAOIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHEIE), o0ecrneunBaroIye dbopMupoBanue (GYHKIIMOHATIEHOM
I'PaMOTHOCTH M COLIMATIBHON KOMITETEHIIMU 00yYalOINXCS;
CIIOCOOHOCTB o0yJaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIC, MUPOBO33PCHUCCKHE 3HAHUS W YHUBEPCAIbHBIC yUEOHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLIMATIBHOU MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U  PETyJISITUBHBIMU
NEUCTBUSIMU.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

1) 0a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOATENLHO  (opMyNIHpOBaTh W aKTyaIM3upoOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh 1NN JEeATeTLHOCTH, 3a/laBas TapaMeTphl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTaThl IEATEIbHOCTH C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTMUECKOTO MBIITUICHHUS:
BBIICIIATh XapaKTEepHbIC MPU3HAKU TIOHSATHH W yCTaHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIIHE MOHATHS 711 OOBSICHEHHS OTIEIBHBIX (DAKTOB H
SIBIICHU;

BBIOMpATh OCHOBAaHUA W KpPUTEpUM I KIAacCU(UKAIMKM BEIIECTB H
XUMHUYECKUX PEaKIuii;

yCTaHABIWBATh TMPUYUHHO-CICICTBEHHBIC CBSI3M MEXKIY H3yYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE pPacCYXKIeHUs (UHIYKTUBHBIC, JEAYKTUBHBIE, TIO
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B pPacCMaTPUBACMBIX
SIBJIICHUSIX, (DOPMYJIMPOBATh BHIBOBI M 3aKITFOUCHHS;

MPUMEHSATh B TIPOIIECCE TMO3HAHUS HCIIOIB3YEMbIE B XHMHH CHMBOJHUYCCKUC
(3HAKOBBIC) MOJIEITH, TIPEOOPA30BLIBATH MOICIIBHBIC TIPEICTABICHHS — XUMUICCKUAN
3HaK (CMMBOJI) OJJIEeMEHTa, XUMHUYecKass (opmyna, ypaBHEHHE XWMHUYECKOU



peakiuu — MPU PEHICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJICIbHBIC MPEJCTABICHUS IS BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbI€e HCCJIE0BATEIbCKHE JIEHCTBHSI:

BJIa/IETh OCHOBAaMH METOJOB HAyYHOTO IMO3HAHHWS BEIIECTB U XUMHUYECKUX
peaKIuii;

dbopMyIMpoBaTh LETN U 3a/1a4l UCCIIEA0BAHUS, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOATEIHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bl MO IMPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMbBIX CYKJICHHUI;

BJIa/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHUS W  IPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HaOII0aTh 3a XOJ0M
mpoliecca, CaMOCTOSITENbHO MMPOTHO3UPOBATH €ro pe3yibTaT, (opMyInpoBaTh
000011I€HHSI ¥ BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJIITH OOOCHOBAHHBINM OTYET O MIPOJIETAHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIIEeOBAaTENIbCKOW M MPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IuYHBIX
METO/IOB IMO3HAHUSI.

3) pa6ora c nundopmanmeii:

OpHMEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HHGOpManuu (HAy4HO-
NOMyJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJAEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl MHTepHeTa), aHanu3upoBaTh MH(POPMAIMIO PA3IMYHBIX BHIOB U (GHOpM
MPE/ICTABIICHHUS, KPUTUYECKU OILICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTHUBOPEUHBOCTH;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHSTHh Pa3IMYHbIE METOJbI MPH IMOUCKE H
orbope wuHpoOpMauuu, HEOOXOAUMOW [UIsl BBINOJIHEHMS Y4YEOHbIX 3aaay
ONPEICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaiuu (cxembl, Tpaduku, AMarpaMMBbl, TAOJIUIBI, PUCYHKHU U APYTHE);

UCIOJb30BaTh HAy4YHBIM S3bIK B KayeCTBE CpEACTBA MNpu padoTe ¢
XUMHYECKOH HMHpOpMalueil: NPUMEHATh MEXnpeaMeTHole (pusudeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATJTIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE yYeOHbIE 1eiCTBUA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AAaEMOU TEMbI B X0JI€ JUaIora 1u/uin
JIMCKYCCHUH, BBICKA3bIBATh UCH, (HOPMYJIHUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MIPEJJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C MPE3CHTALMEN pPE3yJbTaTOB IO3HABATEIBLHOU JIESITEILHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIBHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEILIECTB, pean3allii y4eOHOI O MIPOEKTa, U POPMYIUPOBATH BHIBOIbI
[0 pe3yjbTaTaM IPOBEAEHHBIX HCCIEIOBAHUM ITYTEM COTJIACOBAHUS IO3ULIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHHUSMH.

PerynsiTuBHbIE YHUBepCcaJbHbIe y4eOHbIe 1eiicCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOI IMO3HABATEIbHYIO
NeSITeNIbHOCTh, OMpenensst e€ Iend W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTHUPOBATh MpeajiaraéMblii  aJIrOpUTM JACHCTBHM MpHU
BBIIIOJIHEHUN Y4eOHBIX W HCCIENOBAaTeNbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ GeKTUBHBI CHOCOO HMX pelIeHHs C Y4ETOM TOJNyYEHHsT HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYIIIECTBJISITh CAMOKOHTPOJb JESATEILHOCTH HAa OCHOBE caMoOaHaliu3a WU
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS IPOrPaMMBI 10 XMMHUHU Ha YIIIyOJIEHHOM
YPOBHE Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs BKJIIOYAIOT CHEHU(pUYSCKUE
JU1sl y4eOHOTro TpeAMeTa « XMMHUs HayUHbIe 3HAHUSI, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOEHHWIO, WHTEPHPETANMH W MPEOoOpPa30BaHUIO 3HAHWUN, BUIBI JCATEIHHOCTH
M0 TMOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4EOHBIX
CUTYyaIUsIX, & TAKXKE B peaIbHbIX KU3HCHHBIX CUTYallUAX, CBSI3aHHBIX C XuMuei. B
nporpaMMe IO XUMUM TPEAMETHBIE PE3YJbTaThl MPEJACTABICHBl IO Trojam
W3YUYCHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHSI Kypca «Opranuyeckas XUMUS»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEJICTABICHUA: O MECTE M 3HAUYCHUH OPTraHUYeCKOu
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIEUEHUU YCTOWUYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUH MPOOJIEM 3KOJIOTMYECKOM, SHEPTETUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHWUA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuH, B obecrieueHnu pPalMOHAIBHOIO
MPUPOJIOTIONIB30BaHMS, B (OPMUPOBAHUU MHUPOBO33PEHUSI U OOIIECH KYJIbTYpPhI
YeJloBeKa, a TaKKe DJKOJOTMYEeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEIIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATal0IINE MOHATHS — XUMAYECKHUM JJIIEMEHT, aTOM, SIIPO U JIEKTPOHHAs
o0ojouka aroma, S-, p-, d-aToMHBIE OpOWTalM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alus AaTOMHBIX OpOuTaneil, HOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKeeT, GyHKIIMOHATbHAS
TpyIa, paadkai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpaIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M NPOCTPAHCTBEHHAsl (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTUYECKUH psANl, TOMOJIOTH, YTIECBOAOPOJBI,
KUCJIOPOJI- U a30TCOAECPH AIIUE OPraHUYECKUE COCIUHEHHUS, MOHOMEp, IOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCJAUHEHUS, TEOPHUH, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemiecTB A. M. byTnepoBa, 3aK0OH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEBpaAlEHUsT DHEPrUU TMPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHHM, MUPOBO33PECHUECKUE 3HAHUS, JIEXKAIIME B OCHOBE
MMOHUMaHHUS PUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SBJICHUM; MIPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSX UX IPOTEKAHUsI, O B3AUMHOM BJIMSIHUUA ATOMOB U IPYIIIT aTOMOB
B MOJIeKyJiax (MHIYKTUBHBIN U Me30MepHbIN 3 dhekThl, opueHTanTsl [ u Il poga);
(haKTOJOTUYECKHE CBEICHMSI O CBOMCTBAX, COCTaBe, MOJYYCHHH U OE301aCHOM
WCIIOJIb30BAaHUN BAXHEHUIITUX OPTraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOU
NESATEeILHOCTH  YeJOBEKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOCTBA (Ha MpUMepe MPOU3BOICTBA METAHOJIA, IEPEPabOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISABJIATh XapaKTEPHBIC MPU3HAKHA TTOHSITHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, HCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS IPHU
ONMCAHUU COCTAaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUM:

MCII0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUJIs1 COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUIECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHHS! XUMHUYECKUX PEAKIMH M PACKPBIBATh MX CYIIHOCTbH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAKIMA  ITOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca »dSTUX peakIui, peakiuii HOHHOro OOMeHa IyTéM
COCTaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;



U3TOTAaBIMBATH MOJCIIA MOJICKYJI OPTaHUYECKUX BEIIECTB JIJISl WIUTIOCTPALIUH
WX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHUH: YCTaHABJIMBATh MPUHAJJICKHOCTh WM3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIpeaeaEHHOMY
KJIacCy/Tpynie COCAMHEHUW, JaBaTh UM Ha3BaHMUS [0 CHUCTEMAaTHYECKOU
Homenkiatype (IUPAC) u npuBoauTh TpUBUAIBHBIE HAa3BAHUS JUISI OTACIBHBIX
MPEICTaBUTENIE OPraHUYeCKHX BEHIECTB (ITHIICH, alleTWJICH, TOJIyOJI, TIWIIEPUH,
ATUJICHTJIMKOIb, (eHoJs, ¢opManbAerua, areTadbleruja, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, CTeapUHOBAs, OJICMHOBAs, aJTbMUTUHOBAS KUCIIOTHI,
[JIMIUH, aJlaHWuH, MajibTo3a, (DpyKTO3a, aHWJIWH, JUBHUHWI, W3OIMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENENATh BHJI XWMHYECKOW CBSI3U B
OpraHUYeCKUX COEIUHCHMSIX (KOBAJICHTHasT W HMOHHAs CBs3b, O- U T-CBS3b,
BOJIOPOJIHASI CBA3b);

cOPMHUPOBAHHOCTh yMEHUS MPUMEHATH IOJOKECHUS TEOPUU CTPOCHUS
opranudeckux BeriecTB A. M. bytnepoBa njis 00bICHEHHS 3aBHCIMOCTH CBOWCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMUS;

chOpMHUPOBAHHOCTh ~ YMEHHH  XapaKTepu3oBaThb  COCTaB, CTPOCHHE,
dbu3nYeckue M XMUMHUYECKHE CBONCTBA THUIUYHBIX IPEIACTABUTEIICH pa3IMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, IMKJIOAIKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QJIKWHOB, apOMATUYECKUX VYIJIEBOJOPOAOB, CHUPTOB, QJIbJCTU/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, TPOCTHIX U CIOKHBIX A3(DUPOB, )KUPOB, HUTPOCOSTUHEHUMN U
aMUHOB, AMHUHOKHUCJIOT, OEJIKOB, YTJIEBOJOB (MOHO-, JU- W TMOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T'C€HETHYECKYI0  CBSI3b  MEXKAY  HHMH  YPaBHCHUSIMH
COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUA C WCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHUSI TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3M), B3AUMHOTO BIIUSTHHSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIax;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKH YTIIECBOAOPOTHOTO
ChIpbsi (He(Th, NPUPOIHBIA Ta3, Yyrojb), CHOCOOBI ero mnepepaboTKu U
MPAKTUYECKOE TPUMEHEHUE TTPOTYKTOB NEPEpadOTKU;

c(hOpPMHPOBAHHOCTh BJIAJACHHUS CHCTEMOW 3HAHUH O E€CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHMUS — HAOJIIOJCHUH, U3MEPECHUH, MOJCIUPOBAHUH, DKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUS MIPUMEHSTh OCHOBHBIEC orepanuu
MBICITUTEILHON JEATCIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYUHHO-CIECACTBEHHBIX CBA3EH — NI WU3YUYCHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU W TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB IS
0oJiee OCO3HAHHOIO TMOHMMAaHUSI CYIIHOCTH MaTepUaJbHOIO €AMHCTBA MHUPA,
HCIIOJIb30BaTh CHUCTEMHBIC 3HAHMUS MO OPTaHUYECKOW XUMHUM JJIsi OOBSICHEHUS H
MPOTHO3UPOBAHUS SIBJIEHUI, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

chOPMUPOBAHHOCTh YMEHMU: TMPOBOJUTH PACUETHl MO XUMHUUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUNA ¢ UCTIOJIb30BaHUEM (DU3UUECKUX
BEJIMUYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKICHUID XUMHUYECKOU
(dbopMyIBI BEIIECTBA MO HM3BECTHBHIM MACCOBBIM JIOJISIM XHMHUYECKHX AJIEMEHTOB,
MPOJAYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBAThH, AHAJIU3UPOBATh U OIICHUBATH
C TIO3UIMH  DKOJOTMYECKOM  0OE€30IIaCHOCTH  TNOCJIEICTBHS  OBITOBOM M
MIPOU3BOACTBEHHON JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTkon
BEILIECTB, UCIOJI30BAaTh MOJIYUYEHHbIC 3HAHUSA JIJISl IPUHATHUS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTENIbHO IIJIAHUPOBATh U IMPOBOIUTH
XUMHUYECKUNA HKCIEPUMEHT (MOIYyYCHHE W U3YUYECHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJICEBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHCJIOPOJACOICPIKAIIUX OPTraHUYECKHUX BEIIECTB, PEIICHHE SKCIIEPUMEHTATbHBIX
3a7a4 10 PACHO3HABAHWIO OPTaHUYECKHX BEILIECTB) C COOJIOJEHUEM IPaBUII
0e30macHoro OOpallleHus ¢ BEIIeCTBAaMHU U JIaOOpaTOpHBIM OO0OPYIOBaHUEM,
dbopMyupOBaTh IIEh HCCICAOBAHMS, NPEACTABIATh B pasIudHON (dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHUM:

coOoaTh IpaBujia AKOJOTHYECKU 11e71eCO00pa3HOro IMOBEACHUS B OBITY U
TPYJAOBOM JIESITEIHLHOCTH B IEISAX COXPAHEHHUS CBOEr0 3J0pPOBbs, OKpY)Karouien
MPUPOTHON CPeJIbl U JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JCHCTBHUSI Ha >KUBBIE OPraHU3MBI
ONpeAEIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMas cMbIci nokazarens [1JIK;

aHAJIM3UPOBATh 11€JECO00Pa3HOCTh MPUMEHEHHS OpPraHWYeCKUX BEIIECTB B
MIPOMBITIUICHHOCTH 1 B OBITY C TOYKH 3PEHHS COOTHOIICHHS PUCK-TIONB3A;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IICJICHANIPABICHHBIM TOUCK
XUMHUYECKON MHGOPMAIINH B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U ydeOHO-Hay4YHas
JuTepaTypa, cpelicTBa MaccoBor nHpopmaiuu, MHTepHeT u 1pyrue), KpUTHYECKH
aHAIM3UPOBATh XUMHYECKYIO HH(MOpMAIUIO, TIepepadaThIiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MOCTABJIICHHOW yueOHOM 3a1aueil.



11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOECHHUA Kypca «OOIIas W HeopraHUuecKas
XUMUSD OTPaXkKaroT:

C()OPMUPOBAHHOCTh NPEJICTABICHUI: O MaTepUaIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUW TPUPOJBI, O MECTe W 3HAYCHHUH
XUMHH B CHUCTEME €CTECTBEHHBIX HayK U €€ poiu B OOECHEYeHHH YCTOHYMBOIO
pa3BUTHUS, B PEIICHUH NPOOJIEM 3KOJOTUYECKOM, IHEPreTHUECKON M MUIIEBOU
0€30MacHOCTH, B Pa3BUTUHA MEIWIIMHBI, CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
UCTOYHUKOB 3HEPIUH, B OOECIIEUEHUH PALMOHAIBHOIO IPHUPOAOINOJIB30BAHUSA, B
(GOpMUPOBAHUM MHPOBO33PEHMSI U OOLIEH KyJbTypbl YEJIOBEKA, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO U HPUPOJIHOM
cpexe;

BJIAQJICHHE  CHCTEMOM  XUMHYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarlue MOHATHS — XUMUYECKUH DJJIEMEHT, aToM, $Jpo aToMma,
M30TOIIBI, AJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aTOMHBIE OpOUTaIH, OCHOBHOE U
BO30Y>KIEHHOE COCTOSTHUSI aroMa, TuOpuau3alvs aTOMHBIX OpOuTalied, HOH,
MOJIEKyJa, BaJE€HTHOCTh, DJEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHUCIICHHUS,
XMMHYECKass CBs3b (KOBAaJIEHTHasl, MOHHAs, MeETaJNIMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAs] PpElIETKA, XMMHMUYECKas peaklys, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, CTENEHb JUCCOILMAIINY,
BOJIOPOJHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOKH HS(PQeKT
XMUMHUYECKOHN peaklMH, CKOPOCTh XUMUYECKOM peakliuy, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUsS DJIEKTPOJUTHUYECKON IHUCCOLMALMH, TEPUOANYECKUN
3akoH JI.M1. MenzeneeBa, 3aKOH COXpPaHEHUSI MacChl BELLIECTB, 3aKOH COXPAaHEHUS U
NPEBpAIICHHUS] SHEPTUU MPU XUMUYECKUX PEAKIUSAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XMMHHM, MHPOBO33PEHUECKHE 3HAHMs, JIeKallueé B OCHOBE IIOHHMMAaHUs
OPUYMHHOCTY M CUCTEMHOCTHM  XUMHYECKHX  SIBICHUW;  COBpPEMEHHBIE
NPEJCTaBICHUS] O CTPOCHHWU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHW3MaX XUMHYECKHX
peakuui, TEPMOAMHAMUYECKAX H  KHHETHUYECKMX 3aKOHOMEPHOCTSIX  UX
IPOTEKaHUsl, O XUMUYECKOM PaBHOBECHM, PACTBOpPaX M JUCHEPCHBIX CHUCTEMAX;
(akTOJIOrMYECKUe CBEACHHUSI O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE30M1acCHOM
UCTIOJIb30BaHNN BA)KHEWUIITUX HEOPTraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEIbHOCTH  YelIOBeKa, OOIMMX  HAay4YHBIX  NPHUHIUINAX  XUMHYECKOTO
IPOM3BO/ICTBA;

C(POPMUPOBAHHOCTb YMEHUIl: BBISBIIATh XapaKTEPHbIC MPU3HAKU TMOHSITHM,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS NpU
OINKMCAaHWU HEOPTAHUYECKUX BEIECTB U MX MPEBPAIICHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpPMYJ BEIIECTB H  YPAaBHEHUH XMMHYECKUX  PEAKIUH,
cucrtematnieckyto HomeHkiarypy (IUPAC) u TpuBrnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHUS ONPECIATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIWHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs,
WOHHAs, METAJUTMYECKasl, BOJOPOJHAs), THUIl KPUCTAUIMYECKON  PEereTKu
KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3U U THUMA KPUCTAUIMYECKOW PEMETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccU(UUUPOBATh:  HEOPraHHUUECKUE
BEII[ECTBA 10 UX COCTaBY, XUMUUYECKHUE PEAKIUU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrouux BeIIeCTB, TEMIOBOMY 3(G(dEKTy peakiuv, U3MEHEHUIO
CTETICHE OKHCIEHUS 3JIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTaiuzaropa U
JPYTHUE); CAMOCTOATEILHO BRIOUPATh OCHOBAHUS U KPUTEPHH JIJIs Kilaccuukanuu
M3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA;

c(hOpMHUPOBAHHOCTb YMEHUS PACKPBIBATH CMBICI IEPUOIUYECKOTO 3aKoHa /1.
W. MenpeneeBa v IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIHH;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHUYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPHUOJIOB
[Tepuomnueckort  cucrembl .M.  MengeneeBa,  UCHONB3yS  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHbBIE
opouTanm», «OCHOBHOE MU BO30YXKIEHHOE SHEPreTUYECKUE COCTOSHHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHECHHS CBOWCTB XMMHUYECKHX AJIEMEHTOB M WX
coeqMHEeHUMW no mnepuogaMm u rpynmnam Ilepuomnueckoun cucremsr J[. U
MenzeneeBa, BaJICHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JICKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh ~yYMEHMIA: XapakTepu3oBaTh (OMUCHIBATH) OOIINE
XUMHAYECKME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3U MEXKIAY HEOPraHWYECKHMH BEIIECTBAMU C
MIOMOIIbI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPBIBaTh CYIIHOCTh: OKHCIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOrO OajlaHca
ATUX PEaKIM; peakiii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TMOJHBIX U
COKpPALIEHHBIX  HMOHHBIX  YpPaBHEHWM;  peakUud  TUAPOJIN3a;  PEaKUUU
KOMILJIEKCO0Opa3oBaHus (Ha mMpUMepe THAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH NPOTEKaHUs
XUMHUUYECKUX PEAKLMM C YYETOM HX DHEPIreTUYECKUX XAPAKTEPUCTUK, XaAPAKTEP
U3MEHEHHUS] CKOPOCTH XHMMHYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEILEHUS XUMUUECKOTO PABHOBECHS 0] BIUSHUEM
BHeIHUX Bo3aencTBuid (mpuHuun Jle [latense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTh XUMHUYECKHUE PpEaKIIHH,
JIeXKalye B OCHOBE IPOMBIIUICHHOIO IOJIyYEHHs CEpHOW KHUCIIOTHI, aMMHAKA,
oOlMe HayyHble MPUHLMIBI XUMHUYECKUX TPOU3BOJICTB; LEIECOOOPa3HOCTh
IPUMEHEHNS HEOPIaHWYECKUX BEIIECTB B INPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TIONIb3a;

C()OPMUPOBAHHOCTH BIAJICHUSI CHUCTEMOM 3HAHUM O METOJaxX Hay4YHOTO
NO3HAHUS SIBJICHUA MPUPOABI — HAONIO/EHUE, W3MEpPEHHEe, MOJCIUPOBAHHE,
HKCIEPUMEHT (peajbHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS IPUMEHATD 3TU 3HAHMS IIPU SKCIIEPUMEHTAIBHOM HCCIIEA0BAHUH BELIECTB
U Uit OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMEIOIIUX MECTO B MPHUPOJE,
IIPAKTUYECKOM AEATEIILHOCTH YEJIOBEKA U B IIOBCEAHEBHON KU3HU;

Cc(OPMUPOBAHHOCTH YMEHHS BBISBISATH B3aMMOCBSI3b XMMHUYECKHX 3HAHUHU C
NOHATUSAMU W TPEJICTABICHUAMU JPYTMX €CTECTBEHHO-HAYYHBIX NPEIMETOB IS
0oJsiee 0OCO3HAHHOTI'O MOHMMAHMS MaTEPUAIBHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTH YMEHHUSI MPOBOIAUTH PACUYETHl: C HCHOJB30BAHUEM
MOHATHM «MAaccoBasi JOJISI BELIECTBA B PAaCTBOPE» M «MOJIIPHAS KOHLICHTPALUS»;
Macchl BELIECTBA UM 00BbEMA raza 1o U3BECTHOMY KOJINYECTBY BEILIECTBA, MACCE
WK 00bEMY OJHOIO M3 YYAacTBYIOIIMX B PEaKLMU BEIIECTB; TEIUIOBOrO 3(dekra
peaKknuu; 3HAYEHUS BOJOPOJHOIO IIOKAa3aTeslsd PacTBOPOB KHUCIOT WM INEIOYEH C
U3BECTHOM CTEMEHbI0 JUCCOLMAIMM; Macchl (00BbEMaA, KOJIMYECTBA BEIIECTBA)
IIPOAYKTA PEAKLIHH, €CIA OAHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJAE PacTBOpPA C
OIpeeNEHHOW MaccOBOM J10JIEW PACTBOPEHHOIO BEIIECTBA WM JaHO B HM30BITKE
(MMeeT MpHUMECH); JOJU BbIXOAA MPOJIYKTa pPEaKUMHU; OOBEMHBIX OTHOLICHHI
ra3os;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOATEIHHO IUIAHUPOBATh W TPOBOJUTH
XUMUYECKUA  DKCIEPUMEHT  (IIpOBEACHUE  peakuuid  HOHHOro  OOMEHa,
IIOATBEPKICHNE KAYECTBEHHOI'0 COCTaBa HEOPraHUYECKUX BELIECTB, OIIPEAEICHUE
Cpeabl PacTBOPOB BEIECTB C IIOMOIIBI0 HWHIMKATOPOB, H3YyYEHUE BIIUSHUSA
paziIMyHbBIX  (PAKTOPOB HA CKOPOCTb XHMHYECKOW  pEaKUUH, PEIICHUE
DKCIEPUMEHTAIbHBIX 3afad 1o Temam «Metamey u «Hemeramis») ¢
coOJII0ICHHEM MTpaBUI1 0€30MacHOro o0pallleHus ¢ BEIIECTBAMHU U J1a0OpaTOPHBIM
o0opynoBaHueM, (QOpMyJIUpOBAaTh LENb HCCIENAOBAaHUS, NPEACTABIATH B
pa3nuuHoil popme pe3ysbTaThl HKCIEPUMEHTA, aHAJTU3UPOBATh M OLEHUBATH HMX
JOCTOBEPHOCTB;



chOpMHUPOBAHHOCTh YMEHUM: COOJI01aTh MPaBUiia TOJIb30BAHUS XUMUYECKOMN
MocyJIol U j1abopaToOpHBIM 00OpyJOBaHUEM, OOpaIIeHHs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIUSIMUA TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMUYECKUX
OTMBITOB, DJKOJIOTUYECKH 11€7IeCO00pa3HOro IOBEACHUS B OBITY U TPYIOBOM
JEITENbHOCTH B LEIAX COXPAHEHUS CBOETO 30POBbS, OKPYKAIOUIEH MNPUPOTHOU
cCpeabl U JOCTUXKEHUS €€ YCTOWYMBOTO pa3BUTHUS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTrO JIEUCTBUSA HA YKHUBBIE OPraHU3MbBI OMPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIch noka3arens [TJ1K;

c(hOPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMHUUYECKON MH(OpMAIIK B pa3IMUHBIX UICTOUHUKAX (HAy4YHasi U y4eOHO-HAy4YHasI
JaUTepaTypa, CpeAcTBa MaccoBoi nndopmaruu, UHTEpHET U ApyTHe), KPUTUIECKU
aHATM3UPOBATh XUMHUYECKYIO HH(OpMAITHIO, TIepepadaThIiBaTh €€ U UCIIOJIb30BATh
B COOTBETCTBHUU C MTOCTABJICHHOW yueOHOM 3a/1aueil.
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5.1 BricokoMoneKkynsipHble COSMHEHUS 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




11 KITIACC

HaumeHoBaHMe pa3iesioB U TeEM

KoanuyecTBo 4acoB

Ne ni/m Konrpoasnbie | IIpakTut
NPOorpaMMsbl Bcero
padoThI padoTsbI
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crtpoenue atroma. [lepuonnueckuii 3aKoH
1.1 u Ilepuonnueckas cucreMa XUMHYECKUX 9
anemenToB M. . MenneneeBa
12 Crpoenue BemiecTBa. MHorooOpasue 1 |
' BEIIECTB
1.3 XUMHYECKUE peakiuu 19 1 3
Hroro no pazneny 39
Paznen 2. Heopranudeckasi Xumust
2.1 Hewmeramisr 31 1
2.2 MerTamisl 23 1 2
Hroro no pazneny 54
Pa3znea 3. Xumus u :KM3HL
31 MeTtoabl NO3HAHUA B XUMHHU. XUMUS U 9
' JKW3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

[Ipenmer u 3HaYEHUE OPTaHUYECKOM
XMMUH, TIPEJICTABICHHE O MHOTOOOpa3uu
OPraHUYECKUX COCTUHECHUI

DNEKTPOHHOE CTPOEHUE aToMa yriepoaa
(OCHOBHOE M BO30YKJIEHHOE COCTOSHHUSA).
BasieHTHBIE BO3MOKHOCTH aToma yriepoja

XUMUYECKas CBSI3b B OPraHUYECKUX
coenuHEeHMsIX. MexaHu3Mbl 00pa30BaHuUs
KOBAJICHTHOMH CBsI3U, CIIOCOOBI pa3pbiBa
cBsI3el

Teopust CTpoeHUsT OPraHUYECKUX
coennHenuit A. M. bytneposa

Bunbl nzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

3P PEKTH B MOJIEKYJIaX OPraHUYECKIX
COoeIUHEHUN

[IpencraBieHue o Ki1acCUpUKALMU U
cucremaruyeckas Homenkiatypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccugukaius peakiuii B opraHu4eckoit
XUMUU




CucreMmaruzanus 1 0000LIEHUE 3HAHUMN 10
TEME

AJIKaHBI: TOMOJIOTUYECKUN psif, 001Iast
dopmyIa, HOMEHKJIATypa U U30MEpHs,
AJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

10

11

dusznyeckue ¥ XMMHYECKHE CBOMCTBA
aJIKaHOB
HaXO)KI[eHI/Ie aJIKaHOB B IIpUPOAC.

Crioco0b1 MOJYYCHUS U MPUMCHCHUC
aJIKaHOB

12

[uknoankanel: oOmias ¢popmya,
HOMEHKJIATypa M U30MEpHsl, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
MOJTYYCHHUS ¥ IPUMEHEHHE

13

Pemenune pacu€THpIX 3a1a4 Ha
ompeieJICHUE MOJIEKYIISIPHOM (POpMYJIIbI
OPraHU4eCKOr0 BEUIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOJISIIHNX B €TI0
cocraB. CucreMaru3aius 1 00001IeHNE
3HAHUM T10 TeMe

14

AJIKEHBI: TOMOJIOTMYECKUH psiJl, 00111ast
(dopmya, HOMEHKIIATypa, HJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI.
CTpyKTypHast U LUC-TPaHC-U30MEPHS
AJIKEHOB

15

Pu3nuecKne 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBA




CrniocoObl 1osTy4eHus: U IPUMEHEHUE

16
AJIKCHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydeHune 3TUIEHA U U3YYEHUE ETO
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 Ha

18 ompeieICHUE MOJISKYIIIPHOM (POpMYITbI
OpPraHMYECKOTO BEIIECTBA
ATKagueHbl: CONPSKEHHBIE,

19 W30JIMPOBAHHbIE, KyMYJIMPOBAHHBbIE.
OCO0EeHHOCTH JIEKTPOHHOTO CTPOCHUS

20 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX
JMEHOB

21 CrniocoObl 1osTy4eHus: U IpUMEHEHUE
aJIKa/INeHOB
AJIKMHBI: TOMOJIOTUYECKUH psifl, o01as

” bopmya, HOMEHKJIATypa, HIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢uznyeckue cBolcTBa

23 XHUMHUUYECKUE CBOMCTBA AIIKUHOB

24 KauecTBeHHbBIE peakini Ha TPOWHYIO CBSI3b

)5 CriocoOblI nosryueHus 1 IpUMEHEHUe
AJIKUHOB

%6 Pemenue 3a1a4: pacy€rebl MO YpaBHEHUIO
XUMHUYECKON pEAKIUU

7 Cuctemaru3zanus 1 00001eHIe 3HaHUH 110
TeMe

28 ApeHbI: TOMOJIOTHUECKHUH psij1, o01mas




¢dopmya, HOMEHKJIATypa. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJT
OcH30I1a U TOJTYOJIa, UX (PU3HUECKHE
CBOMCTBA

XHMMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMEeIICHUS
XVMUYECKUE CBOWCTBA apEHOB: PEAKIIHH

30 MIPUCOEIUHEHUSI, OKUCIIEHUE TOMOJIOTOB
Oensona

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenne pacu€THbIX 3a1a4 HA

32 orpeeNieHue MOJIEKYISIPHON (GOpMYIIBI
OpPTaHMYECKOTO BEIIECTBA

3 CrniocoOblI 1osTy4eHus: U IpUMEHEHUe
apeHoB

34 ['eHeTnyeckas CBsI3b MEXy pPa3TUYHBIMU
KJIaCCaMH YTIIEBOIOPOOB
Pacuéthl mo ypaBHEHUSM XUMUYIESCKUX

35 peakiuii. Cucremarusanus 1 0000IIeHIe
3HAHUM 10 TeMe

36 [Tpupoansrii ras. [lomyTHbeie HEPTSIHBIC
rasbl

37 KameHHbI# yroib v MpoayKThl €ro
nepepadoTKu
Hedtp 1 cioco6sl e€ nepepaboTKH.

38 [IpumeneHne mpoayKTOB nepepaboTKu

HeTH




39

I'enernueckas CBA3b MCKAY pa3JInYHbIMU
KjIacCCaMHU YIJICBOJAOPOI0B

40

["anoreHonpon3BOHBIE YTIEBOJOPOIOB:
AIIEKTPOHHOE CTPOCHHE; PEAKIIUU
3aMeIICHUs rajoreHa

41

42

JlewicTBue 1memouei Ha
rajoreHInpou3BoAHbIC. B3aumoaeicTeue
UTAJIOTEHAJIKAHOB ¢ MATHUEM U IIMHKOM

Cucremarusanus 1 0000IIeHIE 3HAHUH T10
pasaeny "YrieBoaopoab"

43

KonTponbhas pabota o teme
"VYrnesonopoas!"

44

[IpenenpHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psiJl, oOmIas hopmyna,
CTPOCHHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIATypa, Kilaccuuranus,
¢buznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA MpCaCIbHBIX
OOHOATOMHBIX CIIMPTOB

CnocoObl IMMOJIYYCHHU U IPUMCHCHUC
OIHOATOMHBIX CIIUPTOB

47

IIpocTsie 3¢upsl: HOMEHKIATYpa U
U30MepHUs, 0COOCHHOCTH (PU3UUECKUX U
XUMHUYECKHX CBOMCTB

48

MHOFO&TOMHBIC CHI/IpTI)IZ STUIJICHI'JINKOJIb U
FJ'II/IHepI/IH, ux (bn3nqecxne U XUMHNUYECCKUC
CBOWCTBA

49

CriocoOblI 1osryueHus 1 IpUMEHEHUe




MHOI'0ATOMHBIX CITUPTOB

@DeHOoJI: CTPOCHHE MOJIEKYJIbI, (PU3NUecKHe

50 .
cBoiicTBa. TokcmaHOCTH (heHOoIa

51 XuMHYeCcKue CBOMCTBa (heHona

5 CrniocoObl 1os1y4eHus: U IPUMEHEHUE
denona
[Tpaktuueckas padota Ne 2. Pemenne

53 AKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"CrupTsl U peHoIbI"

54 Cucremaru3zainys 1 0000IIeHUE 3HAHUH 10
TEeMe
ANBIIETUBI U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHUE KapOOHMIbHOW TPYIIIIBL;
TOMOJIOTHUYECKHE PSIIIbI, 001as opmyia,
U30MepUs U HOMEHKIIATypa

56 ATbaeruipl ¥ KeTOHBL: (PU3NYECKHe
CBOWCTBA; pEaKINH TPUCOCTUHECHUS

57 Peakiuu OKUCIIEHNSI U KAYeCTBEHHBIC
peaKIuy anbIAeru0B U KETOHOB

58 CriocoOb!I TTOTy4YeHUS abJACTUIOB U
KETOHOB
OHOOCHOBHEIE TIPE/IeNIbHBIE KApOOHOBBIE

59 KHUCJIOThI, 0OCOOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KUCJIOT, UX (PU3NYECKHEe CBONCTBA

61 XUMHUYECKUE CBOICTBA MpeAeIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCIIOT




62

Oco0OeHHOCTH CBOICTB MypaBbUHOMN
KUCIIOTHI. MHOTOOOpa3ue kapOOHOBBIX
KUCIIOT

63

Oco0OeHHOCTH CBOMCTB: HENIPEAETbHBIX U
apOMaTU4YEeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucior. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIIOT

64

65

[TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

Crioco0b1 IMOJIYYCHHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

66

CrnosxHble 3(hUpbl: TOMOJIIOTUYECKUH A,
oOmras popmyna, U3oOMepHs U
HOMEHKJIaTypa

67

duznyeckre U XUMHUYECKHE CBOMCTBA
3¢upoB

68

69

Pemenne pacu€THbIX 3a/1a4: IO yPaBHEHUIO
XUMUYECKON PEAKIMH, Ha ONPEACIICHHE
MOJIEKYJIIPHOI (hOPMYIIbI OPTaHUYECKOTO
BeEIIleCTBA

[Ipaktuueckas padora Ne 3. Pemenue

HKCIEPUMEHTANIBHBIX 3a/1a4 10 TEME
"Kap6onossie kuciotbl. CroxxHble 3¢upsr”

70

Kupsl: ctpoenue, puznueckue u
XUMUYECKHUE CBOMCTBA (THUAPOIIN3)

71

Oco0OeHHOCTH CBOMCTB KUPOB,
COACPpIKAMMNX OCTATKU HEMMPECACIIbHBIX




JKUPHBIX KUCIIOT. JKHpBI B IpUpoae

MpbL1a Kak COJIM BBICIITMX KapOOHOBBIX
KHCJIOT, UX Motomiee Aciicreue. [Toasarue o

72 CUHTETHYECKUX MOIOIINX CPECTBAX
(CMC)
['eHeTnyeckas cBs3b yrieBOJOPOIOB U

73 KHUCJIOPOJICOIEPKALINX OPTaHUYECKUX
BEIIIECTB

74 Pacuéthl mo ypaBHEHUSIM XUMUYECKUX
peakuuii

75 Cucremaru3zanys 1 0000IIeHIE 3HAHUH 10
TEMe
OO01mas xapakTepucTHKa YIiIeBOI0B U

76 KJIaCCU(UKAIUS YTIIEBOJOB (MOHO-, TU- U
MOJIMCaxXapy/ibl)

77 Mounocaxapuabl: GpU3NYECKUE CBOWCTBA U
HaX0XJIEHUE B TPUPOJIE

78 [IpumeHeHHe TITOKO3BI, € 3HAUYCHUE B
KU3HECITSILHOCTH OpTaHu3Ma
Jucaxapunapl: caxaposa, MajlbTo3a U

79 nakrto3a. Haxoxaenue B nmpupose u
IPUMEHEHHUE AUCaXapuioB
[Monucaxapuapl: CTpOSHHE MAKPOMOJIEKYJI,

80 dbuznyecKkue 1 XUMHUIECKHE CBOICTBA,
IPUMCHCHUE

81 [Tonsatue 06 NCKYyCCTBEHHBIX BOJIOKHAX

20 Pemienune pacueTHbIX 3a71a4 Ha

orpeziesieHUe JI0JIM BbIX0/1a MPOAYKTa




pC€akiuu OT TCOPCTHIYCCKU BO3MOKHOI'O

83

Cucremaruzanys 1 0000IIeHe 3HAHUHI 110
pasneny

84

KoHnTtposnbHas pabora 1o Teme
"Kucnopoacoaepsxaiire opraHudecKue
coequueHus"

85

AMUHBL: KTacCUpUKALHS, CTPOCHUE
MoJIeKy1, oOmras popmyia, U30Mepus,
HOMEHKJIaTypa 1 (PU3MYEeCKHe CBOWCTBA

86

87

88

XrMHYecKue CBOMCTBA alM(PaTHIECKUX
aMUHOB

AHWINH: CTpOEHHE aHUJINHA, 0COOEHHOCTH
XMMHUYECKHUX CBOWCTB aHWJIMHA

CrniocoObl 1os1y4eHus: U IpUMEHEHUE
ann(paTHYECKUX aMHUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
u3oMepusi, GU3NIECKUEe CBONCTBA.
OtnenbHBIC IPEACTABUTENH O
AMHWHOKHCJIOT

90

XUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 IENTUAOB

91

Benku xak npupoiHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

92

XUMHAYECKHAE CBOUCTBA OEIIKOB

93

A3OTCO,Z[ep)KaH.II/IC TreTCPOUUKINICCKUC
COCAMHECHNA. HYKJ'ICI/IHOBI)IG KHUCJIOTBI:
COCTaB, CTPOCHUC U Ouojoruyeckas POJIb




94

[IpakTuueckas padbora Ne 4. Pemenue
AKCTICPUMEHTAJIbHBIX 3a7a4 110 TeME
"A30TCcoAepKaIlEe OpraHUYECKUE
coequueHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Pacnio3HaBaHne OpraHuyeCcKux
coequHeHun"

96

KonTponbhas pabota no teme
"A3oTcoaeprKalie opraHuuecKue
coeIluHeHUs "

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN U
METO/IbI UX CUHTE3a —IIOJIMMEpU3aLUsl U
IIOJINKOHICHCALIUS

[Tnactmaccel. YTunusanus u nepepadboTka
IUIaCTHKA

OnacToMepbl: HATypaJIbHBIN
CHUHTETHYECKHE KayuyKu. Pe3unna

100

BosokHa: HatypajgbHbIE, HCKYCCTBEHHBIE,
cuHretTndeckue. [lonmumepsl cnienuaibHOro
Ha3HAYEHUS

101

[IpakTuyeckas padora Ne 6. Peenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"

102

O06o0011eHNne U CUCTeMaTH3AIHS
U3yYEHHOT'0 MaTepuaa 1o TemMe
"BBICOKOMOJIEKYJISIPHBIE COEAMHEHNA"




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckm¢
padoTsbI

Atom. CocTaB aTOMHBIX AJI€p. XUMUYECKHUI
sieMeHT. M30ToIb!

CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHCIIa

Krnaccugukanus XuMHUYECKUX 3JIEMEHTOB (s-,
p-, d-, f-3emenThI)

Pacnpenenenue 31€KTpOHOB IO aTOMHBIM
opOuTaIIM

DJEeKTPOHHBIE KOH(PHUTYpAIINK aTOMOB

3JIECMCHTOB B OCHOBHOM H B036y)K)IéHHOM
COCTOSIHHUH

DNEeKTPOHHBIE KOH(UTYpAIIH HOHOB.
DNEeKTPOOTPUIIATEIHLHOCTD

[Tepnoanueckuii 3akoH u [leproanueckas
CHCTEMa XUMHYECKHX 3eMeHToB JI. H.
MeHeneeBa, CBA3b C COBpPEMEHHON TEOpUEH
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CIIOKHBIX BELIECTB 10 IPyNIaM 1
epuoiam

CI/ICTCMaTI/ISaHI/IH )51 0606I_I_ICHI/Ie 3HAHUM 110




TEMEC

10

Buner xumudecko cBs3u. MexaHU3MbI
00pa3oBaHMs KOBAJICHTHOU CBSI3H.
Bonopoanas cBa3p. MexxmonekysipHbie
B3aNMOICUCTBHUS

11

12

BaneHTHOCTh 1 BaJleHTHbIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX TE€OMETPUUECKUM CTPOECHUEM

Hpe,I[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTAaB U HOMCHKIJIATYpPa

13

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. Turbl
KPUCTAJNIMUYECKUX PELIETOK U CBOICTBa
BEILIECTB

14

15

16

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
[TpencraBieHne O KOJUIOUIHBIX PacTBOpax
HcTrHHBIE pacTBOPBI: HACBIIIEHHBIC U
HEHACHIIICHHBIC, PACTBOPUMOCTD.
Kpucramnoruapatsl

CniocoObI BEIpaKEHUST KOHIIEHTPAIHH
pacTBOpOB

17

Penrenue 3amad ¢ HCOOJIL30BaHUEM ITOHITUN
""MaccoBast J10Jisl paCTBOPEHHOTO BEIIecTBa ',
"MoJIsIpHAst KOHIIEHTpaLus'"

18

19

Knaccudukanus u HoMmeHKIaTypa
HEOPraHWYECKUX BEIIECTB

CI/ICTCMaTI/BaHI/IH 151 0606LI_ICHI/IG 3HAHUM 110
TEMC




20

KonrponsHas padora no temam "Ctpoenue
aroMma. [lepuoauueckuii 3aK0H 1
[Tepuonuueckas cucTeMa XUMHYECKHX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTB"

21

22

Knaccudukanus XuMHYECKUX peakiuii B
HEOPraHWYECKOW U OPraHUYECKOU XUMHUHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUA U TIPEBPAIECHHS SHEPTUH TTPU
XAMUYECKHAX PEAKIMUIX

TernoBbie 3 HEKTh XUMUYECKUX PEAKITHHA.
TepMoxuMuyecKue ypaBHEHUS

23

24

25

Brruncnenus no ypaBHEHHUAM XUMHAYECKUX
peaKkuil ¥ TEpPMOXUMHUYECKUM YPABHEHUAM
CKOpOoCTh XMMHUYECKOHN peaklnu, €€
3aBUCUMOCTH OT pa3IMYHbIX (PaKTOPOB.
Karanus u xatanusaropsl

T'omorennsie u TeTCPOrcHHbIC pCAKINU

26

27

[IpakTuueckas padora Ne 1 o reme
"BnusiHue pa3nu4HbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKON peakiuu"

OObpatumble U HEOOpaTUMBbIE PEAKLIUH.
XHUMHUYECKOE PaBHOBECHE

28

[IpakTuyeckas padora Ne 2 o Teme
"BausiHue pa3auuHbIX (PaKTOpOB HA
MI0JIO’KEHUE XUMUYECKOTO paBHOBECHS"

29

OnexrponuTHdeckas auccoruarys. CHibHbIC
U cina0bie 35eKTponuThl. CTereHb




JUCCoranmn

Nonnoe npoussenenue Boabl. Cpenia BOJIHBIX

30 pactBopoB. Bonopoausiii mokazarens (pH)
pactBopa

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

32 "XuUMHUYECKUE peakiiuu B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIC

33 peakiuu. Baxuenme oKuCIuTenu u
BOCCTAaHOBUTEIHN

34 MeToz 37eKTPOHHOTO (IEKTOHHO-HOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3ana4 pa3auyHbIX TUIIOB

37 Pemienue 3a1au pa3aMuHbIX TUIIOB

18 CucremaTtu3zanus u 00001IeHUE 3HAHU 110
teme "Xumudeckue peakuun'

39 KoHTponbHas pabora 1mo teme "XuMHuecKue
peakmun"
[Tonoxenue Hemeramios B [lepuoguueckoit

40 CHUCTEME XUMUUYECKUX 3jieMeHTOB []. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS HX
atomoB. Du3nvecKkue CBONCTBa HEMETAJIOB

A1 Annotponusi HEMETAIIOB (Ha mpuUuMepe

KHUCIIOpOJIa, cephl, hocdopa u yriaepoaa)




Bopopona: nonyyenue, pusnueckue u

42 XUMHUYECKUE cBOMCTBA. ['uapuab
l"anoreHsl: HaX0XIEHUE B TIPUPOJIE, CIIOCOOBI

43 NOJy4YeHuUs1, PU3HUECKUE U XUMUIECKUE
CBOMCTBA
I"anorenoBoopoibl. Baxkneimme

44 KHUCJIOPOJICOIeprKalie COeTUHEHUS
raJloreHOB
JlabopaTopHble U TPOMBIIIICHHBIE CTIOCOOBI

45 nojryueHus rajgoreHoB. [Ipumenenue
TaJIOTeHOB M X COCIUHEHHIA
[IpakTuueckas padbora Ne 4. Pemenue

46 9KCIIEPUMEHTATIBHBIX 3a7a4 10 TeEME
"T"anorens"
Kucnopon: naboparopusie u

47 MIPOMBITIUICHHBIE CITOCOOBI MTOTYYCHUS,
¢duznyeckue U XuMuueckre cBoicTBa. O30H.
[IpumMeHeHue KucIopoa u 030Ha

48 Oxcuapl U IEPOKCUIbI

49 Pemenue 3a1a4 pa3mu4HbBIX TUTIOB
Cepa: HaxOX/IeHHE B IPUPO/IE, CTIOCOOBI

50 MOJTy4eHUSs!, PU3HMUECKUE K XUMUYECKHE
CBOMCTBA

51 CepoBoaopoi, CyabGuabl

5 Kucnopojconepkaniye coeIMHEHUS CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTnueckas pabota Ne 5. Penienue

JKCIIEpUMEHTAJIbHBIX 33/1a4 o Teme "Cepa u




eé coequuenus"

A3OT: HaXOXKJICHUE B MPUPOJIE, CITOCOOBI

54 NOJTy4YeHUs, PU3HMUECKUE U XUMUIECKUE
CBOMCTBAa. AMMMAK, HUTPUJIbI

55 Kucnoposconepskaniie coelMHEHUs a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [Ipumenenue a3ota 1 €ro COeAUMHEHHH.
A3OTHBIE y10OpEHUS
docdop: Hax0KAEHUE B IPUPOJE, CIIOCOOBI

57 NOJTy4YeHUs1, PU3MUECKUE U XUMUIECKUE
cBoiictBa. ®ochunsl u pochun

58 Oxkcunsl hocdopa, pochopcoaepxarine
KucIoThl. Comu hochOpHON KHCIOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHHH.
®dochopubie y1oOpeHHs
[TpakTnueckas padota Ne 6. Penienue

60 AKCIIEPUMEHTAIBLHBIX 33/1a4 10 TeMe "A30T u
dochop u ux coenuHeHU"
VYraepo: HaX0Xk/A€HUE B IPUPOJIE,

61 AJJIOTPOIIHbIE MOAU(PHUKALIY; PUINUECKUE U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE

6 Oxkcun yrinepoaa(Il), Of(CI/II[ yraepoaa(lV),
yroJjibHasi KUCJIOTa U €€ colln

63 Pemenue 3a1a4 pa3jInyHbIX TUIIOB
Kpemuuii: HaxoaeHue B IPUPOJIE, CIOCOOBI

64 HOJy4eHus1, PU3MUECKUe U XUMUYECKUE
CBOMCTBA

65 Oxcun kpemuusa(IV), kpeMHHEBasE KUCIOTA,




CHJIMKAThI

[IprMeHeHre KpeMHUS K €70 COSUHEHHUI.

66 Creko, ero noyiydyeHue, BUAbl CTEKIIa

67 Pemienue 3a1a4 pa3iuyHbIX TUIIOB

68 CucreMaru3anus U 0000IIEeHNE 3HAHHUH 110
teme "Hemeramisr"

69 KonTtponbHas pabora mo teme "Hemeranmisr"

70 AHanu3 pe3yJabTaToOB KOHTPOJIBHOM padoTHI,
KOPPEKIIUS OIHNOO0K
[Tonoxenue metannos B [lepuoanyeckoit

71 CHCTEME XUMHYECKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHHMSI AIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

7 OO6mue Gpuznyeckre CBOMCTBA METAILIOB.
[IpumeneHnre MeTauioB B OBITY U TEXHHUKE

73 CmnaBsl MeTasuioB. Koppo3us meTanioB

74 Pemrenne 3ama4 pa3anyHbIX TUIIOB
DIEKTPOXUMHUYECKUH Psi/l HANIPSKEHU I

75 MeTauioB. O01ue crocoObl MOTyYeHHs
METaJJIOB
OO6m1as xapakTepucTuka MeTayioB [A-
rpynisl [leproauyeckoit cuctemsl

76 XUMHYECKUX A1eMEHTOB. HaTpuil u kanuii:
noiyueHue, pu3ndeckre u XUMUIECKUe
CBOMCTBA, MPUMEHEHHUE IPOCTHIX BEILIECTB U
HUX COeIUHCHUN

77 OO6mas xapakrepucTrka MetayioB I1A-

rpynnsl [leproanueckoil cuctemMsl




XUMHYECKHUX 3JIEMEHTOB. Maruuii u

KaJIBLIWIA: TTOTy4YeHne, Gu3ndecKue u
XMMHYECKHUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIMIECTB U UX COCAUHECHHI

78

KécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUS

79

AntoMuHUiL: nony4yeHue, Gpundeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

80

AM@oTepHbIe CBOHCTBA OKCHIA U
TUAPOKCH/IA ATFOMUHUS,
TUIPOKCOKOMITIIEKCHI ATFOMUHHUS, UX
MpUMEHEHHE

81

Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

82

83

84

[TpakTuueckas padora Ne 7. Pemenne
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"MeTasuisl TIaBHBIX noArpymm”

OO01mas xapakTepucTUKa METaIOB
no6ounbIx noarpynmn (b-rpymm)
[Teproauyueckoi CUCTEMbI XHMUYECKUX
HIIEMEHTOB

Ddusznueckne U XMuMHYECKHE CBOMCTRA Xpoma
" €ro COCHHHGHHﬁ, HUX IPUMCHCHUC

85

Baxxnelye coeMHeHUs] MapraHua.
HepMaHraHaT Kajius, €ro OKHCJIIUTCIbHBIC
CBOMCTBA

86

q)I/ISI/ILIeCKI/Ie U XUMHNYCCKUC CBOfICTBa JKeJie3a
u ero coenuHeHuu. [lonydyenue u
MIPUMEHEHUE CILJIABOB JKeJie3a

87

dusznueckue U XMuMHUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHUM, X IIPUMECHEHUE

dusnueckre 1 XUMHUUECKHE CBOMCTBA IIMHKA

88 U €r0 COEAMHEHUH, X IPUMEHEHUE.
I'mapokcoKOMIUIEKCHI IUHKA
[Tpaktuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTATIBHBIX 3aa4 10 TeEME
"MeTtasuipl TOOOYHBIX TTOATPYTIT"

90 Pemenue 3a1a4 pa3nu4HbBIX TUTIOB

91 O0600611eHre U cucTeMaTU3alus U3y4eHHOT O
Marepuana rno teme "Mertanib"

92 KoHTtponbHas padora o teme "Mertamibt"

93 AHanu3 pe3yJabTaToOB KOHTPOJIBHOM padoTHI,
KOPPEKIHS OITHO0K
Posnb xumuu B 006ecriedeHH yCTORYUBOTO

94 pa3Butus yenosedecTna. [loHsTue o
HAyYHBIX METOJIaX MCCIICIOBAHMUS BEIIECTB
HayuHble npuHIMIBI OpraHu3aluu

95 XUMHYECKOT0 IPOU3BOICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYESHUS
Ba)KHEHIITNX BEIIIECTB

96 XUMHUECKOE 3arpsi3HEHUE OKpYyKarolen
Cpebl ¥ €ro NoCIeCTBUSA

97 XHUMHMS U 300pOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpeicTBa

08 Xumus . Pons xumMuu B o0ecrieueHnu
NUILEBON 6E30MaCHOCTH

99 KocMmernueckue u napdromepHbie cpeicTBa.

BriToBasg xumug




XHUMHs B CTPOUTENBCTBE. BaxkHenmue
100 CTPOMUTENBHBIE U KOHCTPYKIITUOHHBIE
MaTepuabl

XHUMHS B CEJIHLCKOM XO3SIUCTBE.

101 1
Opranuyecke 1 MUHEPAJIbHBIE y100pEHUS
102 Cucrtemaru3zanus 1 00001eHIE 3HaHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



IokyMeHT yTBepxzeH rpoctou ST pykoBoauTess
YupexaeHus
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