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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpaMma mo XMMHHM Ha YpOBHE CPEIHET0 00IIero oopa3oBaHUS
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
benepanbHOM oOpa3oBaTebHOM IpOrpaMMbl CpeIaHEro o01ero
oOpazoBanua(POIl COO), npencraBneHHbix B denepaibHOM TOCYAAPCTBEHHOM
oOpazoBarensbHoM ctanaapre COO, c¢ yuértom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeameTa «XuUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoii
Qdenepanyy, peaqu3yIONIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPaMMBbl, U
OCHOBHBIX MOJI0keHUH «CTpaTeruu pa3BuTus Bocnutanusi B Poccuiickoi
Oenepanun Ha nepuoa Ao 2025 roga» (Pacmopsikenue IlpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YPOBHE YIUIYOJIEHHOTO M3YyUYEHMsS 3aHMMAET BaXXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanus ydamuxcs 10-11 kimaccos.
WN3yuenue mpeamera, pealudyemMoe B  YCIOBHAX AU(GEepeHIUPOBAHHOTO,
npoguiIbHOTO O0O0y4YeHMs, TPHU3BAHO OOECIEeUUuTh O00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHUKOB IIKOJbI, HEOOXOIUMYIO s
aZanTalyyi UX K OBICTPO MEHSIOIIUMCS YCIIOBHUSM JKU3HU B COIUYME, a TAKKE IS
NPOJOJKEHUST OOy4YeHHs] B OpraHu3alusix npodeccruoHasbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHOW U3 MPUOPUTETHBIX TUCIHUTLIUH.

B nporpamme 1o XUMHM Ha3HauYe€HHE TMpeaMeTa «XHUMHUS» TOJydaeT
NoJpoOHYI0 ~ MHTEPIPETAIMI0 B  COOTBETCTBHM C  OCHOBOIIOJIATAIONIUMHU
nosioxenusmu  GI'OC COO o B3auMOOOYCIIOBIICHHOCTH ILIeJiel, COJIepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHUU K YPOBHIO MOJITOTOBKH BBIITYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBIMOJHAEMBbIE MPOrPAMMOM IO
XUMHUH QYHKITUU:

« uH(}pOpPMAIMOHHO-METOAMYECKAsl, peanu3alis KOTOpOil obecreunBaeT
MOJIYYCHHUE TIPEJCTABICHUS O IENAX, COIepXKaHWM, OoOIel crpaTeruu
oOy4deHwsl, BOCTIUTAHUS U PA3BUTHS 00YJaIONIUXCsl CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

*  OpraHM3alMOHHO-TJIAHUPYIOIIAs, KOTOpas MpEyCMAaTPUBAET
ONpPEAEICHNUE: NPUHIMUIIOB CTPYKTYPUPOBAHUA M IMOCIEIOBATEIBHOCTH
U3y4eHHs] y9eOHOTO MaTepuaja, KOJUYECTBEHHBIX M KauyeCTBEHHBIX €T0
XapaKTEPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIBHOM OCHOBBI
KOHTPOJISI U OLEHKHM OO0pa30BaTENIbHBIX JIOCTUKEHUU OOydYaroluxcs B



paMKax MTOTOBOM aTTecTalud B (QopMe EeIUHOro TOCYAapCTBEHHOIO
AK3aMEHa MO0 XUMHUHU.

[Iporpamma ajist yriyOaEHHOTO U3YUYECHUS] XUMUU:

+ YCTaHaBJIMBaeT WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 0053aTelIbHOE
JUIT U3YYEeHUS] B paMKax OTAEIbHBIX TMpoduieH, MnpeaycMaTpuBacT
pacripefieieHue Y CTPYKTYpUpPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

- JaéT MpUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYEeMOIO
JUISL U3YUYEHUS OTACITbHBIX TEM;

« MpeajaracT NPUMEPHYI TOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

« J1aéT METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUus MpeaMera
Ha yTrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHMSI OCHOBHOM 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), @ TAaKKE C YYETOM OCHOBHBIX BHUIOB
y4eOHO-TI03HABATENbHBIX ~ JEUCTBUI  OOydaromerocss 10  OCBOEHUIO
COJIepKaHMsI IPEeIMETA.

[Io BceM Ha3BaHHBIM NO3ULMAM B MPOTPAMME MO XUMHH MPEIyCMOTpPEHa
NPEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUUM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a TmpeaelaMd YCTAHOBJICHHOW TMPOTPaMMOM 1O  XHUMHUHU
o0s13aTeNbHOM (MHBApHUAHTHOM) COCTABJISIONICH coaep)kaHus y4eOHOTo IpeaMera
«Xumus» OcCTaéTcs BO3MOXKHOCTh BBIOOpa €ro BapHAaTHUBHON COCTaBJISIOIICH,
KOTOpasi TOJKHA ONPENENAThCA B COOTBETCTBHHM C HAINPaBICHUEM KOHKPETHOTO
npoduis 00yueHus.

B coorBercTBUM ¢ KoOHUenTyalbHbiMU mojoxeHusMu OI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOro M yriayOJEHHOrO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOYYCHHS Ha ypPOBHE CpeJHEro o01ero oOpa3oBaHUs
XAMHSI Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YCHHUS HANpaBJICH Ha pealn3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TallOM  TOJY4YeHUS  XUMHYECKOTO
oOpa3oBaHMsS B paMKax W3YYCHHs CIENUAIbHBIX €CTECTBEHHO-HAYYHBIX W
XAMHUYECKUX UCIUIUINH B By3aX U OPTaHHU3AIUAX CPEIHEro MpoheCCHOHAIBHOTO
oOpa3zoBanusa. B 93Toll CBsA3M u3ydeHHE mnpeaMera «XHUMHS» OPHUSHTHPOBAHO
MPEUMYIIECTBEHHO Ha  pacHIMpeHHe W  YIIyOJieHWe TEeOpPEeTUYECKOW U
MPAKTUYECKON MOJArOTOBKM OOYYaroUMXCs, BHIOpABIIMX ONpPEAEAEHHbBIN MPOPuiIb
00y4eHUs, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEr0 MOJYYEHUI XUMUYECKOTO



o0Opa3oBaHus B OpraHU3alUsAX MpoQecCuoHabHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeOoBanuii ®I'OC COO k IUIaHHPYEMBIM pE3yibTaTaM OCBOEHUS
denepanbHOil 00pa30BaTENbHONW MPOTPAMMBI CpPEIHEro oO0Iero 00pa3zoBaHUs
M3yueHHUE TMpeaMera «XuMHUs» OpPUEHTUPOBAHO TaKXKE Ha peIIeHHE 3ajad
BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTUS OOydYaroOlmMXCs, Ha (POPMHUPOBAHHUE y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHUN pallMoHAIM3allUd Y4eOHOro Tpyaa H
0000IIEHHBIX CIOCOOOB  JCSATEIBHOCTH, UMEKIINX MEXIUCIUITHHAPHBIMH,
HAANPEIMETHBIN XapaKTep.

CocTtapisitonuMu TipeMeTa «XUMHS» Ha YPOBHE YIUIYOJIEHHOTO HM3Yy4CHUS
SABJSIIOTCSL  yrIyOnéHHele Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas xumusi». [Ipu onpeneneHuu Moaxo/10B K 0TOOPY M CTPYKTYpHOU
OpraHu3aIMy COJIEpKAHUs JTHUX KYpCOB B TMpOrpaMMmMe MO XUMHUHU 332 OCHOBY
npuHAThl nojoxeHus GI'OC COO o paznuuusax 6a30BOro M yriayOJE€HHOTO
YPOBHEH U3yUeHUs MpPeIMETA.

OcHoBY conepkaHusi KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHuuecKass XUMHS» COCTAaBISE€T COBOKYIHOCTh IPEAMETHBIX 3HAHUM U
YMEHUM, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3y4EeHHsS MpeaMeTa. JTa CHcTeMa
3HAHUM T[I0Jy4aeT OMNPENENEHHOE TEOPETUYECKOE JIOMOJIHEHUE, TO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OoOJbIIUNA  00BEM  (HaKTOJIOTUYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHHs TMpeaMmera olecreueHa
BO3MOXXHOCTb 3HAUUTEIBHOTO yBENUYEHUs OObEMa 3HAHMM O XUMHUYECKHX
AJIEMEHTAaX U CBOMCTBaX MX COEIMHEHUU HAa OCHOBE PACHIMPEHUS U YTIIYOJICHHS
NOPEACTABICHUNA O CTPOCHHM BEIIECTBA, XUMHYECKON CBSI3M U 3aKOHOMEPHOCTSX
IPOTEKAHUS peaklUil, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKOU KUHETUKU
U TEpMOAWMHAMHUKH. M3ydyeHHne TmepruoauyecKkoro 3akoHa U llepuonnyeckon
CUCTEMBI XUMUYECKHUX AIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUIX O CTPOCHUU aTOMa. XMMHUYECKasl CBS3b
OOBSCHSAETCS ¢ TOUYKH 3PEHHUS YHEPTreTUIECKUX U3MEHEHUI Npu €€ 00pa3oBaHUM U
pa3pylleHur, a TaKKe C TOYKU 3PEHHUS MEXaHU3MOB €€ oOpa3oBaHud. M3yueHue
TUTIOB ~ PEAKIUH  JOMOJHSAETCS  (OpMUpPOBAHMEM  TPEACTABICHUM 00
ANEKTPOXUMHUYECKUX MPOIleccax U JIEKTPOJIU3E PacCIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHH TMpPU PACCMOTPEHUU PEAKIMOHHOW CIMOCOOHOCTH
COCIMHECHUN yNeNseTcs 0co00e BHUMAHUE BOMPOcaM 00 3JEKTPOHHBIX d(PdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKkiuu.

Ocoboe 3HaueHWEe WMEET TO, YTO HAa COJEPKAHHE KYpPCOB XUMHUHU
yrayOn€HHOTO YPOBHS U3YYCHHS ISl KJIIACCOB OMPeeEHHOTO POoduis (TI1aBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JMAONOJHEHUW K oOOmeld cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMUSIHUE CMEXKHBbIE MpeaAMEThl. Tak, Harmpumep,



B COJCPKaHUM MpeIMeTa JJisi KJIaCCOB XUMHUKO-(u3nueckoro npoduist 60mbinoe
3Ha4YeHUE OYIyT MMETh 3JEMEHThl y4eOHOro marepuana mo obmeil xumuu. [Ipu
M3YYEHUM IMpeJAMeTa B JIaHHOM cllydyae akUeHT OyneT cleinaH Ha OOIIHOCTb
METO/IOB TMO3HAaHMs, OOIIHOCTh 3aKOHOB W TEOpPUM B XUMUU U B (U3HUKE:
aTOMHOMOJIEKYJISIpHAsi Teopusi (MOJEKYJsipHAas Teopuss B (U3MKE), 3aKOHBI
COXpPAaHEHUS MacChl M DHEPrUM, 3aKOHbl TEPMOJAMHAMHKH, DIIEKTPOJIH3a,
MPEICTABIICHUS O CTPOEHUU BELIECTB U APYIOE.

B T0 ke BpemMs B CcOAEpXKAHMHM  TpeaMeTa A KJIacCOB
XUMHKOOHOJOTHYECKOro npoduis OonbIIMil  yAenbHbIM Bec OyaeT HuMeTh
opraHuydeckas xumusi. B 3ToM ciyyae npegocraBisieTcs BO3MOXKHOCTD ISt Ooliee
OOCTOATENBHOTO  PACCMOTPEHUsT XMMHYECKOM  OpraHW3aliy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOH BXOHAT, K TIPHUMEPY, TaKue
CTPYKTYpHBbIC KOMIIOHEHTHI, KaK JIMMUIbI, OCJNKH, YIJIEBOJABI, HYKICHHOBBIC
KUCIOTHI U Apyrue. [Ipm 5ToM 3HaHHS O COCTaBe W CBOMCTBaxX IMpeICTaBUTEICH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIY>KaT OCHOBOW IS HW3YyYCHUs
CYIITHOCTH TIPOIIecCcOB (DOTOCHHTE3a, ABIXaHHUS, TUIIICBAPEHUSI.

B mmane dopmupoBaHUS OCHOB HAyYHOTO MHPOBO33DPCHHS, OCBOCHUS
0OIIIEHAyYHBIX METOJIOB MTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUS HAYIHBIX
3HAaHUM M3y4eHHE NpenMera «XHUMHUS» Ha YIUIYOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3IX C Y4Ye€OHBIMM TIpeIMETaMM, BXOIAIIMMU B COCTaB
npeIMeTHbIX obnacteit «EcTecTBeHHO-HayuyHblEe NpenMeTb», «MaTemaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydeHun ydeOHOro mpenMera «XHUMHs» Ha YIIIYOJIEHHOM YPOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOTO W cpeaHero odmiero oopa3oBaHus (Ha 6a30BOM
ypOBHE), 3a7jaueil NMEePBOCTETIICHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, IPAKTHUYECKOU
JESITEeIbHOCTU YeJIOBEKa M OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOM 3aJauu Ha YriayOJE€HHOM YpOBHE UW3YYEHHs IMpeAMeTa Ipearoiaraer
pean3aluio Takux IeneH, Kak:

-« (GopMHpOBaHHE MpPEICTaBICHUI: O MaTepUaJbHOM E€IUHCTBE MHUpa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMHHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B OOECHeUYEeHUHU
yCTOMYMBOIO  pa3BUTUS  4YEJIOBEYECTBA: B  PELICHUH  Mpodiem
HKOJIOTUYECKOM, YHEPTreTUIECKON W MUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3IaHIHA HOBBIX MAaTEPHAIIOB, HOBBIX HICTOYHUKOB DHEPTHH, B
o0ecnedeHnn paroHaIbHOTO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKKE IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 37I0POBBIO U MPUPOHOM Cpeie;



OCBOCHUE CHUCTEMBI 3HAHUW, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa: PyHAAMEHTAIBHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM  BEIIeCTBA  HA  pa3HbIX  YPOBHAX  —  aTOMHOM,
VOHHOMOJIEKYJISIPHOM, HAaJAMOJEKYJIAPHOM, O TEPMOIUHAMUYECKUX U
KMHETUUYECKUX 3aKOHOMEPHOCTIX IPOTEKAHWUS XMMHUYECKUX PEaKUUl, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00ImuX
HAaY4YHbIX IPUHIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MOHUMAaHUSI
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUWA JJi1 OOBSICHEHUs
KJIIOYEBBIX MJIed U MPOOJEM COBPEMEHHOW XMMHH, IJsi OOBSACHEHHS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;
IPaMOTHOTO pelIeHUs TPoOsieM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUA,
aHaIKM3a U OIIEHKHU C MO3UIIMIA SKOJIOTHUECKOM 0€30MacHOCTH MOCIEICTBUN
OBITOBOM U TMPOU3BOACTBEHHOM NEATETLHOCTH 4YEJIOBEKa, CBS3aHHOW C
XUMHYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAHUEM U  TepepadoTKOM
BEILIECTB;

yriayOjaeHue  TpelNCTaBIeHMH O  HAyYHBIX  METoAax  IO3HaHWUf,
HEOOXOJIMMBIX I TPUOOPETeHHs] YMEHUN OPHEHTHPOBATHCA B MHpE
BEUIECTB M OOBACHEHMS] XHUMHYECKUX SIBIICHUW, HMEIONIMX MECTO B
IIPUPOJE, B IPAKTUYECKOMN AEATEIBHOCTHA U NTOBCEIHEBHOW JKU3HU.

B nnane peaim3daliui IICPBOOUYCPCAHBIX BOCIIMTATCIIBHBIX W Pa3BUBAIOIIUX

(GYHKIMN 1IEJIOCTHONH CHUCTEMBI CPEJHETo OO0IIero oOpa3oBaHMs NMPU H3YyYECHUH

npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM YpOBHE OCOOYI0  aKTyaJlbHOCTb

npuoOpeTaroT TaKue LEeJU U 3a7a4M, KakK:

BOCIIMTaHUE YOEKAEHHOCTHM B TO3HABAEMOCTH SIBIICHUW TPHUPOIBI,
yBOXEHHUS K TIPOIleCCY TBOpYECTBA B OOJNACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHPOBAHUE MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CAaMOBOCIIMTAHMI0O  HA  OCHOBE  YCBOCHHS
00111eUeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX
crocoOHoOcTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOILIEHUSI K CcamMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpAa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW TTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JCATECILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B
310pOBOM 00pase KU3HH;



- (QopMHpOBaHME YMEHUW W HABBIKOB PA3yMHOI'0 MPUPOAOINOIL30BAHUSA,
pa3BuTHE AKOJIOTUYECKOMN KYJbTYPBHI, npuoopeTeHue OTbITa
00111€CTBEHHOTI0JIE3HOM IKOJIOTUUECKOUN NS TEIHLHOCTH.

OO6mee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHHUS XUMUU Ha YTIyOJICHHOM
YpOBHE cpeqiHero ofuiero oopazoBanus, coctarisieT 204 dacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJIelo).

COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XMMUM.

[Ipenmer w©  3HAYCHWE  OPraHUYECKOW  XUMHH, TMPEJACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COSTUHECHUM.

DNEKTPOHHOE CTPOEHHE aToMa Yriepojia: OCHOBHOE U BO30YXAEHHOE
cocTosiHMs. BajieHTHbIE BO3MOXKHOCTHM aToMa yriepoia. XHUMHUYecKas CBA3b B
OpraHMYeCKUX COEIMHEHMSIX. Tumbl rUOpUAM3AIMM aTOMHBIX oOpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30oBaHUs KOBAJEHTHOW CBs3W (OOMEHHBIM U
JIOHOPHOAKIIENTOPHBIN). THUITBI TIEpeKPHIBAHUS aTOMHBIX OpOUTalNel, G- U T-CBS3H.
OpunapHasi, 1BOitHas M TpoiiHas cBsi3b. CrocoObl pa3pbiBa CBs3€l B MOJIEKYJaxX
opranndeckux BemiecTB. [loHsiTHe O CBOOOJHOM paaukane, Hykieopuie u
anexTpoduIe.

Teopusi cTpoeHHMs OpraHu4yeckux coeauHeHuid A.M. byrtiaepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOECHUS
OpraHMYeCKUX COoeAUHEHUH. MOoNeKyaspHble U  CTPYKTYypHbIE  (OPMYJIBL
CtpykTypHble (GOpMYNIbl pa3IWYHBIX BUIOB: pPa3BEPHYyTas, COKpaIIEHHAS,
ckenetHas. M3omepus. Buasl wu30oMepuu: CTPYKTypHasi, MHNPOCTPAHCTBEHHAs.
OnexTpoHHbIe dQ(PEKTH B MOJIEKYIaX OPTaHMYECKUX COCAMHEHUH (MHIYKTUBHBIN
1 ME30MEepHBIA YD PEKTHI).

[IpencraBnenne o kinaccupuKamy oOpraHudeckux BemecTB. [loHsiTHe 0
byHakimoHanpHON rpymme. ['omonorus. ['omonornueckue psnpl. Cucremarndeckast
HOMeHKknaTtypa opranudeckux coeguHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX MPEICTaABUTEICH.

OcobenHoctu u KJ1laccupuKanus OPraHUYECKUX peaxKumii.
OKUCIUTETbHOBOCCTAHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMUHU.

OKCIIEPUMEHTAIbHBIE METOJbl HM3YyYE€HUs BEUIECTB M WX MPEBPALICHUN:
O3HaKOMJICHHE ¢ oOpa3laMu OpPraHUYECKUX BEIIECTB M MaTepuajaMu Ha HX



OCHOBE, OIBITHI MO MPEBPAUICHUI0 OPraHUYECKUX BEIIECTB IPU HATrPEBAHUU
(mnaBneHue, OOYIJIMBAaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJAENIEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YrieBogopoasl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, o01mas ¢hopmysia, HOMEHKJIATypa U
n30Mepusd. OJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ QJIKaHOB,
sp3rubpuau3anyus aTOMHBIX opOMTaNel yriuepoaa, 6-cBasb. OU3MYECKUE CBOIMCTBA
AJKAHOB.

XUMUYECKHE CBOMCTBA aJIKAHOB: PEAaKIHUM 3aMEIICHHUs, W30MEpU3allNH,
JNETUIPUPOBAHMS, [TUKIIM3AINK, IUPOJIN3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXaHHM3ME PEaKIMi paUKaJIbHOrO 3aMELICHUSI.

Haxoxpaenue B npuponae. CriocoObl MOTydeHUsI 1 TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O61ias dhopmyna, HOMEHKIaTypa u uzomepusi. OcoOeHHOCTH
CTPOCHHMS M XUMHUYECKHX CBOMCTB MalbIX (IUKJIONPOIAH, IMKIOOyTaH) u
OOBIYHBIX (IIUKJIOMEHTaH, ITUKIOTeKCaH) IUKIoadkaHOB. CrocoObI MOJMyYeHUs U
MPUMEHEHUE ITUKJIOAIKAHOB.

Ankensl. ["'omonoruyeckuii psj ajakeHoB, oOmias ¢hopMyia, HOMEHKIATYpa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII AIKEHOB, SP2rMOpUIU3aIUs
aTOMHBIX opOuTaneil yriaepona, o- u m-cBsizu. CTpyKTypHass M TeoMeTpuyecKas
(umc-TpaHc-) uzomepus. PU3NYECKUE CBOMCTBA alKEHOB. XUMHUYECKHE CBOMCTBA!
peaKkiuu MPUCOEANHEHHUs, 3aMEIICHUS B O-TOJOKEHUE IpU JBOMHON CBSI3W,
noJuMepu3aunu U okuciieHus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JBOMHYIO CBsI3b. CIOCOOBI MOIyYEeHHS M IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsKEHHBIC, W30JHMPOBAHHEIE,
Kymynuposaruwie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUS M XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- w1, 4-npucoenunenue. Ilonmumepusanus
conpspKEHHBIX JUeHOB. CITOCOOBI MOTYyUYeHUS U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ["'oMonornyeckuid psii amKUHOB, o01Ias ¢popMyia, HOMEHKIATypa |
U30MepHsi. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHUHOB,
SprudpuIU3aIs aTOMHBIX opOuTaneil yriepojaa. OuU3nMdecKue CBOWCTBA aJIKHHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIMU IPUCOEANHEHNUS, JTUMEPU3ALINU U TPUMEPHU3ALINH,
OKHCJIeHUsI. KuCIIOTHBIE CBOMCTBA aJJKHHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiy Ha TPOWHYIO CBA3b. CIIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKWHOB.

ApomaTuyeckue yriaeBoJaopoabl (apeHsl). ['omoiiorudeckuid psji apeHOB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKyIbl OeH30ja. DU3NYECKHE CBONCTBA apeHOB. XUMUUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMHU 3aMEeIIeHUs B O€H30JIbHOM KOJIBIIE U



YIIEBOAOPOJHOM pajuKaje, pPeaklUH NPUCOECIUHEHHUs, OKHUCIEHHE TOMOJIOIOB
O0enzona. IlpencraBneHue 00 OpPUEHTUPYIOLIEM JCHCTBUU 3aMECTUTENECH B
OCH30JIbHOM KOJIblIE Ha MpPUMEpPE AQJIKWIbHBIX pPaJMKaIOB, KapOOKCUIBHOM,
TUAPOKCWIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHYECKUX CBOMCTB ctupoia. [lonmumepuszanusa ctuposna. CrnocoObl MONMyYeHUS U
MPUMEHEHUE apOMAaTUYECKUX YTIEBOIOPOIOB.

[Ipuponnsiii ra3. [lonytHsle HedTaHbIE Ta3bl. HeQTh 1 €€ nporcxoxaeHue.
Kamennslii yronb v npoayKTsl ero nepepadotku. Crocodsl nepepaboTku HeTu:
NEePEroHKa, KPEKUHT (TEPMHUUECKUN, KaTATUTHIECKUI ), puOPMUHT, TTUPOJIU3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Yy pa3IMUHBIMU KJIACCAaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIEBOAOPOIOB. Peakuuu
3aMeIeHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYNIy, [HAHOTPYIIY,
amuHorpymmy. JleiicTBue Ha TallOreHIPOU3BOJHBIE BOJHOTO W CIHUPTOBOTO
pacTBopa m€noun. B3aumoneicTBue OUTranoreHaJkaHOB C MarHMEM M IIUHKOM.
[lonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3oBanue
raJIOTeHIIPON3BOIHBIX  YIJIEBOJOPOJIOB B OBITY, TEXHUKE ¢ TPU CHHTE3C
OpraHWYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HM3Y4YEHUS BEIIECTB WU HX NPEBpALICHUN:
u3ydeHre (U3NUECKUX CBOWMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KaUeCTBEHHBIX
peakuuii yrieBoJOpOJOB Pa3IUYHBIX KiIaccoB (oOeciBeuynBaHWe OpOMHONM WIIH
MOJHOW BOJIbI, PAacTBOpa IMEepMaHraHaTa Kalivs, B3aUMOJCUCTBUE AallETUJIEHA C
aMMHAYHBIM PAcTBOpoM oOkcuga cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE
yriaepoia W BOJOPOJa B OpPraHUYECKUX BEIIECTBAX, IOJIYYEHHUE OHTUIEHA H
U3Y4YeHHE €T0 CBOMCTB, O3HaKOoMJIeHHE ¢ KoyutekiusaMu «Hedts» um «Yrombp», ¢
oOpa3sllaMM ITUTACTMAacC, KaydyKOB M PE3UHBI, MOJCIUPOBAHUE MOJICKYII
YIJ€BOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kuciaopoacoaep:xauue oprannyecKue coeIMHeHUsl.

[Ipenenbubie ogHOaTOMHBIE cnupThl. CTpoeHue MoyeKyd (Ha mpuMepe
MeTaHoJIa W J3TaHoja). ['oMmornormyeckuid psia, obmas Qopmyna, wuzomepws,
HOMEHKJaTypa u  kjaccuukamus. Du3ndeckue CBOWCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpOJHBIE CBS3UM MEXKIYy MOJEKYyJIaMU CHOUPTOB.
XUMHUYECKHE CBOMCTBA: pEAaKUWMU 3aMElIeHUus, JAerujpaTaludd, OKHUCICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKUMU UM  HEOPraHWYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHas peaknuns Ha OJJHOATOMHBIE CIIUPTHI. J[eMCTBHE 3TaHOJA U METaHOJIa
Ha opranu3M uyenoBeka. CrnocoObl TONY4YeHUSI W MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.



[IpocThie 3dupbl, HOMEHKIaTypa U u3zomepusi. OcoOEHHOCTH (PU3NUECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroMHble COUPTHI — ITUICHIJUKONb W riauuepuH. Ddusnueckue wu
XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHHUS, B3AUMOJCHUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKMMM KHCIIOTAMHU, KAaue€CTBEHHAs pPEakKlus Ha MHOTOATOMHBIE
ciupThl. [lpencraBieHue o MexaHU3ME peakIui HYKICO(UIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHuzMm 4enoBeka. C(CrnocoObl MOJAy4YyeHUs U MPUMEHEHUe
MHOTOaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJEKYJbl, B3aUMHOE€ BIIMSHUE THUAPOKCOTPYNIbI U
O6enzonpHOTO sypa. dusmyeckue cBoicTBa ¢deHona. OCOOEHHOCTH XMUMHUYECKHX
cBoiicTB (enona. KadecTtBeHHble peaknuu Ha ¢eHon. TokcuyHOCTH (eHoa.
Crnoco6s1 nosrydueHus: U npuMenenue ¢penomna. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIe cOeTMHEHUS — abJETUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM Tpymnmbl. ['OMojoruueckue psjapl allbJIETUI0B M KETOHOB, OOIIas
dopmyna, mzoMepus U HOMeHKiIarypa. DU3WYECKHE CBOMCTBA albJACTHIOB U
KeTOHOB. XMMHYECKHE CBOWCTBA  aJbJETHIOB W  KETOHOB:  PEaKIHH
npucoearHeHuss. OKUCIECHNE albJeTHI0B, KAYSCTBCHHBIC PEaKIIUU Ha ajIbJCTH/Ib.
CriocoObl oSTy4YeHUs ¥ PUMEHEHUE aJlbJIeTHIOB U KETOHOB.

OnHOOCHOBHBIE TMpeAeNbHbIE KApOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepust 1 HoMeHknatypa. dusndyeckue cBOMCTBA
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXAY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKaluy, PeaKud C YYaCTUEM YIIIEBOJOPOIAHOTO pajHKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCIOTHL. [loHSTHE O MPOU3BOTHBIX
KapOOHOBBIX KHCIJIOT — CJOXXHBIX 3¢upax. MHoroodpasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HEMPENEIbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAas, MATbMUTHUHOBAS, OJICUHOBAS, JUHOIEBAS,
NUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUSI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxnpie 3¢upsl. ['omonormdeckuit psia, obmias ¢dopmyna, U30MepUs U
HOMEHKJIaTypa. Pu3MyecKne M XUMHUYECKHE CBOMCTBA: THUAPOJIHU3 B KHUCIOW M
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA dKUPOB: TUAPOIU3 B
KHUCIION 1 1enoyHoi cpene. OcCOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HETpeETbHbIX JKUPHBIX KUCIOT. JXKUphl B mpUpo/Ie.

MpbUT4 KaK COJIA BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mias xapakTepucTuka yrieBojoB. Kinaccudukanus yrieBogoB (MOHO-, AU-
U nonucaxapunbl). MoHocaxapuIpl: TJIIOKO3a, (pPyKTO3a, rajgakro3a, puodo3sa,



ne3zokcupu6o3za. dusnyeckue CBOMCTBAa U HaxoxzaeHue B npuponae. dorocunres.
XUMHAYECKHAE CBOMCTBA IIIOKO3bl: PEAKIUU C YYACTUEM CIIUPTOBBIX U aJIbIACTUIHON
Ipynn, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. llpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEICATEIBbHOCTU OpraHusma. /[ucaxapunasl: caxapos3a, MajabTo3a U
JakTo3a. BoccraHaBnuBaromue U HEBOCCTaHABIMBAOIME qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupone U npumeHenue. Ilomucaxapuasl: Kpaxma,
[NIMKOTEH W 1emnono3a. CTpOeHHE MAaKpOMOJIEKYJl Kpaxmaia, IJIMKOreHa H
LeJUIrosIo3pl.  PU3MYECKHMEe CBOWCTBA KpaxMalla U LEJUIKOJI03bl. XHUMHUYECKUE
CBOMCTBA KpaxMaJjia: TMAPOJIM3, KAYECTBEHHAs PEAKLUMs C HOJOM. XHUMHUYECKUE
CBOICTBA LIEJUTIOJNIO3bl: TUIAPOJU3, MOJdyuyeHue >PupoB 1eioiao3bl. [lonarue o0
UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHUS BELIECTB M HUX MPEBPALLICHMIA:
PacTBOPUMOCTH PA3JIMYHBIX CIMPTOB B BOJE, B3aUMOJACHCTBUE DTAHOJIA C HATPUEM,
OKHCJIEHUE JTUJIOBOI'O CIIMPTAa B AJbJIETHUJ HA PACKaJIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CHHPTAa JAMUXPOMATOM Kajiusi (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIE pPEAKIMU Ha albJeruabl (C THUIPOKCHIOM
muammuncepeopa(l) wu  rugpokcupom  menu(ll)), peakuuss raMiepuHa  c
rugpokcuiom meau(ll), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TJIOKO3bI ¢ ruapokcugom menu(ll), Bzaumonerictue
Kpaxmajla ¢ MOJOM, pEUICHHE SKCIEPUMEHTAIbHBIX 3a1a4 1o TemaM «CIUpTHI U
denomnb», «KapOoHOBBIE KUCHOTHL. ClI0KHBIE 3)UPBI».

A3oTcoaep:Kkaniue OpraHu4ecKue coeJMHEeHHU .

AMUHBI — OpraHMYecKHe MPOU3BOJIHbIE amMMmHaka. Knaccudukaims aMruHOB:
anudaTUdyeckKue M apoOMaTHYECKHe; TIEePBUYHBIC, BTOPUYHBIE M TPETUUYHBIC.
Crpoenue moiekys, obmias dbopmyiia, H30MepHrs, HOMEHKIATypa U (pu3ndeckue
cBOMcTBa. XMMHUYECKOE CBOMCTBA ann(aTUYeCKUX aMHHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMUHOB C Aa30TUCTOW KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIpEeICTaBUTEIb aMWHOB apomartmdeckoro psga. CrpocHwme
aHWIMHA. B3anuMHOe BIWSHUE TPYIIT aTOMOB B MOJIeKyse aHWiInHAa. OcoOeHHOCTH
XHAMHAYECKUX CBOWCTB aHWJIMHA. KadecTBeHHBbIC peakiuu Ha aHWIMH. CrocoObI
MOJTydeHUs] M TNPUMEHEHHE amupaTUIeCKuX aMuHOB. [loyiydeHHWe aHWIMHA U3
HUTPOOEH301A.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTIAenbHBIE MPEICTABUTENH
OAMHUHOKHWCJIOT: TJIMLOWH, anaHuH. Ousndyeckue CBOWCTBA AMUHOKHUCIIOT.
XUMHUYECKHE CBOWCTBA AMHUHOKHUCIOT Kak aM(pOTEpPHBIX  OpPraHUYECKUX
COCIMHEHUMN, peakuusi TMOJUKOHJCHCAIIMY, OO0pa3oBaHUE MENTUAHON CBS3H.
buonornueckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 W THAPOJIU3 NENTHIOB.



benkun xak mpupomHbie monuMepsl. llepBuuHasi, BTOpUYHAS W TpEeTUYHAS
CTpYKTypa OenKoB. XWUMHYECKHE CBOWCTBAa OEJIKOB: THUAPONN3, ACHATYpPALUA,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

OKCIIepUMEHTAIbHBIE METOABl M3Y4YCHHsS BEUIECTB W WX MPEBpAIlCHUN:
pacTBOpeHHE OENKOB B BOJE, JE€HATypauus OEJIKOB NMpPU HArpeBaHHH, I[BETHBIC
peakiuu Ha O€JNKH, peHIeHHe OKCICPUMEHTAIBHBIX 3aJad [0 TeMaMm
«A3oTCcoepKalIe OpraHuIeckiue CoeAMHEeHNs» u «Pacro3HaBaHNe OpraHUIeCKIX
COCMHECHUN.

BbicokoMoJieKyIsipHbIe COeTUHEHMS .

OCHOBHBIE MOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3ALNN, CPEIHSSA MOJEKYIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEAUHEHUH —
NOJIMMEPHU3ALINS U TIOJIMKOHAECHCALNS.

[lonumepubie wmatepuansl. Ilmactmaccesl (MOJMMATUIICH, MOJUIPOIUIICH,
NOJIMBUHWIXJIOPU,  MOJUCTHPOJ, TOIUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJudTHIIeHTepedTanaT). Y Tuausauus 1 nepepadboTka rmiacTuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHE Kay4qyKH

(6yTamueHoBBIN, XJIOPOTPEHOBBIN, U30MIPEHOBHIN) U CUITUKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, IENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAaIlPOH U JIaBCaH).

[Tonumepsr CIEUHUATIBHOTO Ha3HAYEeHUs (Tepmon, KeBJap,
AIIEKTPONPOBOISIIUE TTOIUMEPHI, OMOpa3iiaraeMble OJTUMEPHI).

OKCIEpUMEHTAIIbHBIE METOJbl H3YYECHHUS BELIECTB M X MPEBPAILLCHUII:
O3HaKOMJICHHE C o0pa3llaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIEPUMEHTANIBHBIX 3aJad 1o Teme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxxnenue wmonekymsipHOW (OpPMYJIbl OPraHUYeCKOTO COCIUHEHHUS II0
MAaCCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXICHHUE
MOJICKYJISIPHOW  (OpMYJIBI OPraHUYECKOT'0 COCIUHEHHS 10 Macce (00BEMY)
MPOIYKTOB CTrOpaHUsi, MO KOJWYECTBY BemiecTBa (Mmacce, 00BEMY) MPOTYKTOB
peaknud W/WIM WMCXOJHBIX BEIIECTB, YCTAHOBIEHHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYECKOT0 BEIIECTBA HA OCHOBE €r0 XWMHYECKHX CBOWCTB WMIIH CIIOCOOOB
MOJy4YE€HUs, OINpPENICIICHUE JOJM BbIXOJA NPOAYKTAa PEAaKUUH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaqMeTHBIX CBS3EH MPU U3YUYEHUU OPraHUYECKON XHUMHUHU B
10 kjmacce  OCYHIECTBISIETCS ~ 4Yepe3  HUCIOJb30BaHUE  Kak  OOIIMX



€CTCCTBCHHOHAYYHBIX TIOHITHH, TaK W TOHATHH, TPUHATHIX B OTICIBHBIX
MpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAyYHBIE MOHATHS: SBICHUE, HAYIHBIN (haKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHHTE3, KiIaccuukaius, HaOIIOJACHUE, H3MEPCHHE,
AKCIIEPUMEHT, MOJICITb, MOJICIIUPOBAHHE.

dusnka: Marepus, aToM, DOJEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKya,
DHEPreTUYCCKUN ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHHE
BEIECTBA, (DU3WYCCKHE BEIMYMHBI, CAWHMIBI W3MEPECHHs, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kierka, opraHu3M, OdKocucTema, Ouocdepa, MeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOTPO(HBIA THUIT NMHUTAaHUS, OpPOKCHHE,
doTocuHTE3, HbIXaHWE, OCJKH, YIJIEBOIbI, JKHUPbI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HpIe UCKOMIAEMBIC, TOTLIUBO.

TexHoNOTUs: MNHINEBBIC TPOAYKTHI, OCHOBBI PAIMOHAJIBLHOTO ITHTAHHMS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX M CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI XUMHH.

AtoMm. CoctaB aTtoMHBIX saep. Xumudeckuil anement. M3otonsl. CtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHMCJIA. DHEPreTUUYECKHE YPOBHU U
noypoBHU. AToMHbIe opOuTanu. Kinaccupukanuss XuMHIeCKUX 3JIEMEHTOB (s-, P-,
d-, f-smementsnl). PacmpeneieHue 3JEKTPOHOB IO ATOMHBIM  OpOUTAIISAM.
DONeKTpOHHbIE KOH(DUTYypallMK aTOMOB AJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPUOOB
B OCHOBHOM M BO30YXIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYpAIIMH HOHOB.
DNEeKTPOOTPUIATEIBHOCTb.

[lepuonnuecknit 3akoH U llepuoamyeckas cucrteMa XUMHAYECKUX DJIIEMEHTOB
J.N. MenaeneeBa. CBsi3b NEpUOAMYECKOro 3akoHa U Ilepmonnueckoil cHUCTEMBI
XUMHYECKHX DJIEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
MpPOCTBIX M CJIOXKHBIX BEIIECTB MO TIpynnaM U T[epuojaM. 3HAuYCHHE
nepuoanueckoro 3akona /[.M1. Menneneesa.

Xumuyeckass CBs3b. BuHIbl XHMWYECKOM CBA3W: KOBAJECHTHAs, HWOHHAs,
MeTajinyeckas. MexaHu3mbel 00pa3oBaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIA H
JOHOPHO-AKLIENTOPHBINA. DHEPrus U JyIMHA CBA3U. [10JISIpHOCTD, HAITPABIEHHOCTh U



HACBIIIAEMOCTh KOBAJIEHTHON cBsA3U. KpaTtHblie cBa3u. Bopopoagnas cBs3b.
MexMOJIEKYIIAPHBIE B3aUMOICUCTBYS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha pUMEPE COCTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHune 0 KOMIUIEKCHBIX coeIMHEHHIX. COCTaB KOMIIJIEKCHOTO MOHA!
KOMILUIEKCOOOpa3oBaTeilb, JUraHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHECHUM.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemiectBa  MONEKYJIApHOTO M HEMOJEKYJSIPHOTO  CTpO€HMs.  Turbl
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonsTue o nucnepcHbix cucteMax. Mctunubie pactBopsl. [IpeacraBienue o
KOJUTOUJHBIX pacTBopax. CrocoObl BBIpaXEHUSI KOHILEHTPAIIMM PaCTBOPOB:
MaccoBas J0Jisl BEIIECTBA B PaCTBOpPE, MOJIsipHAsl KOHIEHTpauus. HacklleHHbIe U
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTb. KpucTamioruaparsl.

Knaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. TpHUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxaiuys XuMUUecKUX peakiuii B HEOPraHMYECKON M OpPraHu4YecKOu
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHHUs U IMPEBPALICHUS
HHEPTUU MPU XUMHUYECKUX peakuusiX. TeraoBble 3QPeKThl XUMUYECKUX PEaKIIUM.
TepMOXUMHYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKON peakIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omorenHble U rereporeHHsle peakuuu. Katanus u katanau3aTopsl.

OO6patumbie 1 HeOOpaTUMBbIE peakiiui. XuMudeckoe paBHoBecue. KoHcranra
XUMHYECKOro paBHOBecHs. DakToppl, BIMAIOMIME HA IOJOXKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHLUECHTPALMHA BELIECTB, YUYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [latenbe.

Onextponutuyeckas aucconuanus. CuiabHbIe W CHa0ble  3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpela BOJIHBIX PAcCTBOPOB: KHUCIOTHAsl, HEWTpasbHasi,
mienounas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneil. Peakuuu
MOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuuu.  CTeneHb  OKHUCJICHUS.
Oxkucnutenb W BOccTaHOBUTENb. [Ipolecchl OKHCIEHHSI W BOCCTaHOBJIEHUSI.
Baxueiiime OKHCIUTENIM M BOCCTAaHOBUTEIW. MeTOJ 3JIEKTPOHHOro OaiaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHbIE METOJbl H3YYECHHUS BEUIECTB W UX MPEBPAILICHUI:
pa3oKEeHUe NEepOKCUAa BOAOPOJAAa B IPUCYTCTBUU KaTaau3aTopa, MOJEIH
KPUCTAJTMYECKUX PEIIETOK, MPOBEJECHUE peakliuii HOHHOTO OOMEHa, OIpeIeJICHHE
Cpeapl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, W3YUYECHUE BIUSHUS PA3TUYHBIX



(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIUU U TOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuuyeckass XuMus.

[Tonoxenue HemeTamwioB B [lepuoguueckoii cucTeEMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 OCOOCHHOCTH CTPOEHMsI UX aTOMOB. DU3MYECKHUE CBOMCTBa
HEMETAJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MMpUMepe KUCIopoaa, cephl, pocdopa u
yriaepoa).

Bonopon. Ilonydenue, dusnyeckue WU XUMUYECKHE CBOMCTBA: PEaKIUU C
METAJUJIaMd M HEMETAJJlaMH, BOCCTAHOBUTEIbHBIE  CBOWMCTBAa. [ WUIpUIIBL
TonMBHBIEC JIEMEHTHI.

lanorensl. HaxoxxnaeHue B mpupoje, CrocoObl MOydeHus, puznueckue u
XUMUYECKHe CBOWCTBA. ["asoreHoBoaopoabl. Baxueime KuciaopoacoaepKaiimue
COCIMHEHUs TajJoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CIIOCOOBI MOJIYYeHUS
rajioreHoB. [[puMeHeHue TaJoreHoB U UX COSAMHEHUH.

Kucnopona, o3on. JlaGopaTtopHble M MPOMBIIIJIEHHBIE CIIOCOOBI TOJIYYCHUS
kuciopoyna. Ou3nuecKkue U XUMUYECKHE CBOMCTBAa M NMPUMEHEHUE KUCIOpoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxzaenue B TMpupoje, CHOCOOBI MONy4YeHUs, (Quandeckue u
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcua cepwi(IV), okcua
cepbl(VI). CepHucras u cepHass KUCIOTHI U UX cond. OCOOEHHOCTH CBOMCTB
cepHoil KucnoThl. [IpuMeHeHue cepbl U €€ COeAMHEHN.

Azor. Haxoxnenue B mnpupojie, CrHocoObl TONy4YeHHs, (U3MUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHaK, HUTpUbl. OKCUIBI a30Ta. A30TUCTast U a30THas
KUACTIOTHI U UX colid. OcOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHenune azora
U €T0 COCIMHEHUN. A30THBIE YI00pEHUsI.

®dochop. Haxoxnenue B mpupoje, crocoObl MOJNydeHUs, (Pu3nUecKue u
xuMmudeckue cBoiictBa. Dochuapl u dochun. Oxcunbl docdopa, dochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coemunenuit. DochopHbie
ynoOpeHus.

VYrrnepon, HaxoxaeHHe B OpHpoAe. AIJIOTpOMHBIE  MOIU(DHUKAIUU.
dusnyeckue W XUMHYECKHE CBOMCTBA TIPOCTHIX BEHIECTB, OOpa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrinepona(IV), yronapHas kuciotra u eé€
coli. AKTHBUPOBAHHBIN yroib, amcopbOums. Dymnepensi, rpadeH, yriepomaHbie
HaHOTPYOKku. [IpuMeHeHne mpocThIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €r0
COCIMHEHN.

Kpemunii. Haxoxxnenne B mpupoje, CocOObl TOMydYeHUs, (PU3NUECKHE U
xumuueckue cpoiicTBa. Oxcun kpeMuusi(IV), kpeMHHeBas KHCIIOTa, CUJIMKATBHI.
[IprumeHenune kpemHus U ero coeauHeHni. CTekIo, ero noJy4YeHHe, BUIbI CTEKJIA.



[Tomoxxenne metaisioB B lleproandeckor CHUCTEME XMMHUUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JOYEK aToMOB MeTaioB. OOmiue
dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHue MeTauioB B OBITY U TEXHHKE.
CnuiaBbl METAIIOB.

DNEeKTPOXUMUUYECKUN PsAJl  HampspkeHud  MetamioB.  OOmue  crmocoObl
MOJIY4CHHUSI METaJIJIOB: TUAPOMETAILTYPrUs, MUPOMETALTYPrus,
anexktpometatyprusi. [lonarue o kopposzunm metamioB. CrocoObl 3allUThl OT
KOPPO3HUH.

O6mas xapakrepuctuka MeTaioB [A-rpynmner Ilepuonuueckoit cuctemsl
XUMUYECKUX OJJeMeHTOB. Harpuit u kammii: mnonydeHue, ¢GU3HYECKUE U
XUMUYECKUE CBONCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mas xapakrepuctuka metaiioB I[A-rpynnel Ilepuoguyeckoil cuctemsl
XUMHYECKUX DJJIEMEHTOB. Maruvii W KaJbliUid: ToJlydeHue, (U3MYEeCKUe U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB U UX COCAUHECHUM.
XKéctkocTh BOABI U CMIOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUIN: TTONy4YeHue, pu3ndeckue U XMMUYECKUE CBOMCTBA, IPUMEHEHHE
IPOCTOrO BEIECTBA M €ro coeauHeHuil. AmdoTepHble CBOWCTBA OKCHAA U
TUAPOKCHUA AITFOMUHUS, TUAPOKCOKOMIUIEKCHI aIFOMUHUS.

OO6miass  xapakTepuCTHKa MeTauioB MmoOo4yHbIX moarpynn  (b-rpymm)
[Tepuoandeckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB.

®u3nYeCcKue U XUMHYECKUE CBOMCTBA XpoMma M €ro coequHeHun. OKCUuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U IUXpPOMATHI, UX
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHrne u mpuMeHeHUe Xpoma.

duU3nUeCKue MW XHMHUYECKME CBOMCTBA MapraHila M €ro COCIUHCHUU.
Baxwueiimune coeaunenuss wmapranua(ll), wmapranma(IV), wmapranna(VI) wu
mapranua( VII). IlepmanranaT kanus, €ro OKUCIUTENbHbBIE CBOMCTBA.

duznueckre U XMMHYECKHE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCUIbI,
ruapokcuasl u conu xenesa(ll) u xeneza(Ill). Tlonydyenne u npuMeHeHue xeles3a
U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeAU U €€ coenquHeHui. [lomyyenue u
MIPUMEHEHHUE MEJU U €€ COCTUHEHHUI.

[luuk: momyudeHue, (U3MUECKHE W XUMHYECKHE CBOMCTBA. AM{QOTEpHBbIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHue
MUHKA U €r0 COeIUHCHUMH.

OKCIEpUMEHTAIIbHbIE METOJbl M3YYECHHUS BEUIECTB W UX MPEBPAILLCHHI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepsl, (pocdopa, xenesa, MarHus B
KHCJIOPOJIe, HU3Yy4YeHUEe KoJuleKuuu «MeTamibl M CIUIaBb», B3aUMOJCHCTBHE
IIEJIOYHBIX U HIEJIOYHO3EMENbHBIX METAIJIOB C BOJOW (BO3MOXKHO HMCIOJIb30BAHUE



BUJIEOMATEPUAIIOB), B3aUMOJICHCTBUE LIMHKA M eje3a C PacTBOpPAMU KHUCIOT U
LIEJ04YEeH, KaUeCTBEHHbIE PEAaKI[M HA HEOPraHUYECKHE aHUOHBI, KATUOH BOJOPOJAA
M KaTHOHBbl METAJUIOB, B3aWMOJICHCTBUE THAPOKCUIOB aIOMUHUS U IMHKA C
pacTBOpaMy KHCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 IO TEMaM
«lanorenn», «Cepa u €€ coeguHEHUs», «A30T U Pochop U UX COCTUHECHUS,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOITPYIII.

XuMHA U )KU3Hb.

Ponb xumuu B obecrnieueHnr yCTOMYMBOrO pa3BUTHs yenoBeuecTBa. [lonsTue
0 HAy4YHBIX METOAAaX MO3HAHUA U METOJI0JIOTHUN HayYyHOTo uccienoBanus. Hayunsie
MPUHIUITBI OpPTraHU3alMi XMMHUYECKOTO MPOU3BOACTBA. [[pOMBINICHHBIE CTIOCOOBI
MOJIYYEHUsI BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOMU
KUCTIOThI, MeTaHo1a). [IpoMblliuieHHBIE CIOCOOBI MOTYUYEHUSI METAJIJIOB U CILIABOB.
XHAMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpelibl U €ro NocaeacTBUs. Posb XUMuu B
o0ecreyeHu IHePreTHIECKOil 0€30MacHOCTH.

Xumusi W 3740poBbe 4yenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMHUM B pa3BUTUU MEIUIMHBI.

XuUMHS TIMIIA: OCHOBHBIE KOMIIOHEHTBI, MHINEBbIC N00aBKU. Ponbk xumuu B
oOecrieueHuH MUIIEeBO 0€30MacCHOCTH.

Kocmernueckue u mnapdromepHbie cpenctsa. boitoBas xumus. I[lpasuia
0e30MacHOr0 HCIOJIb30BaHUS MpenaparoB OBITOBOW XWMHH B TOBCEIHEBHOU
KU3ZHU.

XHUMHSL B CTPOUTEIBCTBE: BaKHEHIINE CTPOUTENbHBIE Marepuaibl (LEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHndeckiue 1 MUHEPAIbHbBIE yI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUaIbl, KPACKH, CTEKIIO, KEpAaMHUKa.
Marepuansl 118 30eKTpoHUKH. HaHoTEXHOI0THH.

Pacuérurnle 3a1aun.

Pacuétpi: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJNMYECTBA BEIIECTBA) NPOAYKTOB PEAKLUUH, €CIU OIJHO U3
BEILIECTB MMEET NpuMecH, macchl (00bE€Ma, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKiuy, €CIu OHO U3 BEUIECTB IaHO B BUJE PACTBOPA C ONPENEIEHHON MaCCOBOM
JOJIEM pacTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM M MOJSPHOW KOHUEHTpALUU
BEIIECTBA B pAaCTBOPE, JOJM BBIXOAA NPOAYKTa pPEAKIUU OT TEOPETHUUYECKHU
BO3MOJKHOT0.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa = MeXnpeAMETHBIX  CBS3ed NOpU  U3YYEHUHM O0med u
HEOpPraHW4YeCKOM XHUMHUH B 11 Kitacce oCymiecTBIISIETCA 4Yepe3 MCIOJIb30BAHUE KaK



OoOLIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK W MOHATHH, IPUHATHIX B OTAEIbHBIX
MIPEAMETAX €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01Me ecTecCTBEHHO-HAy4YHbIE MOHATHA: SABJICHUE, HAYYHbIN (DaKT, TUNOTE3A,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(pHUKalUs, NEPUOAUYHOCTb, HAOIIOJAEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHNE.

®duszrka: MmaTepus, MUKPOMHUP, MAaKpPOMHD, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUIN YPOBEHbB, BEIIECTBO,
TENO, 00BEM, arperaTHOe COCTOSHUE BEILECTBA, HACAJIbHBIN Ta3, (U3HUECKHUe
BEJIMYUHBI, €AMHUIIBI U3MEPEHHUS, CKOPOCTb, SHEPI'Hsl, Macca.

buonorus: kierka, opranusm, 3xKocuctema, ouochepa, MeTaboaUu3M, MaKpo- U
MUKPOAIJIEMEHTBI, OCNKH, UPBI, YIIEBOJbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadus: muHepanbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMbIe, TOTUIUBO,
PECYPCHI.

TexHomorus: XUMHYECKasi MPOMBIIUICHHOCTh, METAJTyprus, CTPOUTEIbHbBIC
MaTepuajbl, CEIIbCKOX03sUCTBEHHOE MPOM3BOJICTBO, MHUILEBAsI MPOMBIILICHHOCTD,
dbapmarieBTHUECKAS MPOMBIILJICHHOCTD, IPOU3BOICTBO KOCMETHYECKHUX
IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB, 3JIEKTPOHHAs
POMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMBI 110 XMMUN
HA VTJIVYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS IpeAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTaBIIAIOIIME: OCO3HAHUE
OoOy4YaromMUMHUCS POCCHUMCKON TpaKJAaHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOMPEIEIICHUIO; HATMYME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTH M CIIOCOOHOCTh OOYYaromIMXCS PYKOBOACTBOBATHCS
OPUHATHIMA B OOIECTBE NPAaBWJIAMM U HOPMaMU TOBEJIEHHUS;, HaJIU4ue
IPABOCO3HAHMS, HKOJIOTMUYECKOM KYJIbTYPhl; CHOCOOHOCTH CTaBUTH LIENTU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS IpeAMeTa «XHUMHS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA I[MO3HABATEILHOW W MPAKTUYECKON JesATEIbHOCTU
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON JeTEIbHOCTH.

JIN4HOCTHBIE pE3yNbTaThl OCBOEHUA MpeaMera «XHMHUS»  OTpa)xaroT
c(OpPMHUPOBAHHOCTh OIbITA I[MO3HABATENILHOW W MPAKTUYECKON JesSTEIbHOCTU
oOydJaromuxcs B MPOIIECCEe peanu3aluu 00pa3oBaTENbHONW NIEITENbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpakaaHCKOro BOCIIUTAHMSA

0CO3HAHHUS O0YJArONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOMOPSAIKY; MPEICTABICHUS O COLMATIBHBIX HOpPMax U

MpaBWIaX MEXKIUNYHOCTHBIX
OTHOIICHUU B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIbHOCTH
MPY CO3JIaHUM YYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX W MO3HABATEJbHBIX 3aj1ady,
BBITIOJTHCHUN XUMHUUYCCKUX DKCIIEPUMEHTOB; CIIOCOOHOCTH IMTOHUMATh M IPUHUMATH
MOTHUBBI, HAMEPEHUSI, JTOTUKY U
apryMEHTBI JPYTUX P aHAIN3E Pa3IMUYHBIX BUI0B YICOHOU JIEITEIIBHOCTH,

2) IATPUOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOT'O OTHOIIEHUSI K UICTOPUYECKOMY M HAYYHOMY HACJIEUIO

OTCYECTBEHHOM XMMHUHM; YBAKECHHUA K MPOIECCY TBOPYECTBA B 00JaCTH TEOPUU U
MPAKTHYECKOTO MPUIOKEHUS XUMHHU, OCO3HAHMUS TOTO, YTO JAHHBIE HAYKU €CTh
pe3yJabTaT JJIUTENBHBIX  HAOMIOACHUM, KPOIMOTIUBBIX AKCIEPUMEHTAIbHBIX
MOKUCKOB, MOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;



WHTEpECAa M II03HABATEIbHBIX MOTHBOB B TOJYYEHUH H IOCIEIYIOMIEM
aHajau3e MH(OpMAIMKU O MEPENOBBIX IOCTHXKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
HPaBCTBEHHOTO CO3HAHUS, 3TUUYECKOTO MOBEACHUS, CIOCOOHOCTH OLICHUBATH
CUTYallMH, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSIMH,

U [PUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYSICh Ha MOPaAIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH; TOTOBHOCTH OIICHMBATh CBOE TOBEJCHUE U MOCTYIKH CBOUX
TOBAPHINECH C MO3UIUK HPABCTBECHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHMS
IIOCJIEACTBUH ITOCTYIIKOB;

4) opMHUpoOBaHUS KYJbTYPbI 310POBbSI:

NOHUMAHUs IICHHOCTEW 370pOBOrO M  Oe3omacHoro o0pas3a IKU3HH,
HEOOXOJJUMOCTH OTBETCTBCHHOTO OTHOILICHHUS K COOCTBEHHOMY (DH3UUECKOMY H
MICUXHYECKOMY 3/I0POBbIO; COOJIONCHUS MpaBUJ O€30MacHOro oOpaiieHus ¢
BEIIECTBAMU B OBITY,

MOBCEIHEBHOM KU3HU, B TPYJAOBOH AEATCIBHOCTH, MOHMUMAHUS IIECHHOCTH MPaBHUII

WHIMBH/YyaJIbHOTO W KOJUIEKTUBHOI'O
0€30IMacHOT0 TOBEJICHHS B CUTYAIHSIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBUN U HETPUATHUS BPEIHBIX IPUBBIYCK (YITOTPEOICHUS
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  y4e0OHO-HCCIIeIOBATEILCKON
JCSATENLHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOW ©  JPYrHX  BHUIAX
JESATEILHOCTH; YCTAHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUHU MPAKTHYECKUX 3a/1a4
COLIMATbHON HAIPaBIICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJBI); HWHTEpeca K

NPaKTHYECKOMY U3YYCHHIO Mpodeccuii pa3ImyHoro pojia, B TOM
YHclie HA OCHOBE MPUMCHECHHS IPEIAMETHBIX 3HAHUN 10 XWMHUHW; YBOXKCHHS K
TpyAy, JIOJIAM TpyAa W pe3yibTaraM TPYAOBOH NEATEIBHOCTH, TOTOBHOCTH K
OCO3HAHHOMY BBHIOOPY WHIWBHIYAJILHON TpaeKkTopuu oOpa3oBaHUs, Oymymien
npodecCUU H peau3allid  COOCTBCHHBIX KU3HEHHBIX IUIAHOB C Yy4YETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XWMHUH, MHTEPECOB U MOTpeOHOCTEH
00111eCTBa;

6) 3K0JTI0rH4ecKOro BOCIUTAHUS:

HKOJIOTHYECKH 11eTIeCO00pa3HOro OTHOMICHHUS K MIPUPOJIE KaK HCTOUHHUKY
CYIICCTBOBAHMS JKWU3HM Ha 3emiie; TIOHMMaHUs TJO00AJIbHOTO Xapakrepa

9KOJIOTUYCCKUX MPOOIIeM, BIUSHUS
IKOHOMHYECKUX MPOIECCOB HA COCTOSHUE TPHPOTHOW M COIUAIBLHOU Cpebl;
OCO3HAHUSI HEOOXOMMOCTH HCIIOJIb30BAHMS JIOCTHXKEHUH XUMUU JIJIsI



pELIEeHUs BOIPOCOB PALMOHAIBHOIO IIPUPOAOIIOIB30BAHNUS; aKTUBHOIO
HENPUATUA JOEUCTBUH, IPUHOCIIIUX Bpell OKpYKaloLIeH IPUPOAHON
cpelie, yMEHHs IPOrHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTHYECKHE TTOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATh UX; HAJIMYMS PA3BUTOTO
AKOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKOUN KyJIbTYpBbI, OIbITA

NEeATENIbHOCTU JKOJIOTUYECKON  HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS UMHU B II03HABATEIIbHOW, KOMMYHUKATUBHOU U COLMAIIBHOM
MpaKTUKe, CIOCOOHOCTH U YMEHUS aKTUBHO  IIPOTUBOCTOSITH
uaeosgorun xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOILIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOW MPAKTUKH; TMOHUMAaHHUS CHEU(PUKH XUMHUU KaK HAYKH,
oco3HaHMs €€ poiau B (OPMHPOBAHUHU PAIMOHAIBLHOTO HAYYHOI'O MBIILUICHUS,
CO37IaHUM LIEIOCTHOTO MPEJICTABICHUS 00 OKpY’KalolleM MHUpE KaKk O €IUHCTBE
OPUPOJbI U YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEN W PEIIEHUU
npo0JieM COXpaHEeHMsI TPUPOIHOIO paBHOBECHS; YOEKAEHHOCTH B 0CO0OM
3HQYMMOCTH XHMMHUHU JJIsI COBPEMEHHOM ULMBWIM3aLMHM: B €€ T'yMaHUCTUYECKOU
HalpaBJICHHOCTH W BAaXHOM pOJIM B CO3JaHUM HOBOM 0a3bl MaTepHaJbHOU
KyJbTypbl, B PEIIEHUH [JIOOATBHBIX MpOOJEM  yCTOMYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA — CBIPBEBOM, JHEPreTUYECKOW, IHINEBOM U HKOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTHUH MEIULIUHBI, 00€CIIEYEHUH YCIOBUI YCIEIIHOTO TPyAa U
HKOJIOTUYECKH KOM(OPTHON MKU3HM KaKJIOr0 WiIeHa OOINECTBA; E€CTECTBEHHO-
HAay4YHOU I'PaMOTHOCTH: IIOHUMAHUsS CYLIHOCTU METOJOB II03HAHUS, UCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJb30BaTh IOJy4YaeMble 3HAHUS IS
aHan3a M OOBSICHEHMs SIBJICHMH OKPY’KAIOLIEro MHUpa U IMPOUCXOASAIIUX B HEM
U3MEHEHUI, yMeHHusl JenaTb OOOCHOBAHHBIE 3aKIIIOUEHUS HAa OCHOBE HAy4YHBIX
(akTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJYYEHHUS JOCTOBEPHBIX BBIBOJOB;
CHOCOOHOCTH CaMOCTOSITENIBHO HCTIOIb30BAaTh XUMUYECKUE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTyallUsIX; HHTEpeca

K II03HaHUIO, UCCIIEI0BATENIBCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEpPHIBHOMY OOpa3OBaHHUIO W
caM0OOpa30BaHUIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHWA 1O XHMHH B
COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSAMU; HHTEpeca K OCOOCHHOCTSIM TpyAa
B Pa3JIMUHbIX cepax npodeccuoHanbHON
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHbIE pe3ybTaThl OCBOCHMS MPOTPaMMBbI 110 XMMUU Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HauMMble Uil (OPMHUPOBAaHUS  MHUPOBO33PEHHS  OOydarouIuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIC) OOIIeHAYYHbIE MOHATHUSA, OTPAXKaOIINE
LEJIOCTHOCTh HAy4yHOM KapTUHBI MHpa U cHeHUu(UKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELUIECTBO, YHEPTUs, SIBJICHHE,
IpoLece, CUCTeMa, HayYHbIA (pakT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, HUCCJIEAOBAHME, HAOMIOACHUE, W3MEPEHHE, SKCIEPUMEHT M JIpyrue);
yHUBEpCAJIbHbIE Yy4yeOHble JledcTBHs (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaromme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;

CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCalbHbIe yueOHbIE
JICHUCTBUS B ITO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpenMeTHbIe pe3ydbTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABaTEIbHBIMM, KOMMYHHMKAaTUBHBIMH U  PETyJATUBHBIMU
JNEUCTBUSMU.

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe AelicTBHSA 1)

0a30Bble JIOTHYeCKHe JeiicTBHUSA:

caMOCTOsITeIbHO  (popMynMpoBaTP U aKTyaJIM3UpPOBaTH  IpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE;  ONPEACNSITh LU JeSITEIbHOCTH, 3ajaBas
napaMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTaThl JIESITEILHOCTH C MOCTABICHHBIMU IEISIMU;
UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI TOTMYECKOTO MBIILICHUS: BBIACIATh
XapakTepHbIE TMPU3HAKU TIOHATUM M  YCTaHABIMBAaTh WX  B3aUMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIOIIHNE IMOHATHS ISl OOBSICHCHUS OT/ICIBHBIX (PaKTOB H
SIBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JUIS KJIacCU(PUKAIIMK BEIIECTB U

XUMHUYECKUX PEaKIUi; YCTAHABIWBATH MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKIY
M3y4YaeMbIMH SIBICHUSIMH; CTPOMUTH JIOTMYECKHE PaCCYXACHUS (MHAYKTUBHBIC,
JNEeIyKTUBHbIC, 1O AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOpPEYHUS B
paccMaTpUBAEMBIX SIBJICHUAX, (DOPMYIHPOBATh BEIBOBI M 3aKIIFOUCHUS; TPUMCHSTh
B MpOIIECCE€ TMO3HAHUS MCIOIb3YEMbIE B XHMHUHM CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeNId, TIPeoOpa3OBbIBATh MOJICIbHBIC MPEACTaBICHUS — XHWMHYECKUW 3HaK
(cuMBOJI) PIeMEHTa, XUMHUYECKas (opMmysia, YpaBHCHHUE XUMHUUYCCKOW pEaKIuu —
NPy PEIICHUH YyYEOHBIX TMO3HABATEIBHBIX M MPAKTHYCCKUX 3ajad, MPUMEHSITh



Ha3BaHHLIC MOJCJIbHBIC IMPCACTABIICHUS JIS BBIABJIICHUSA XAPAKTCPHBIX IMPHU3HAKOB
HN3Yy4aCMbIX BCUICCTB 1 XUMHWYCCKHUX peaKHHﬁ.

2) 6a30BbIe HCCJIET0BATEIbCKHE IEHCTBHS:

BJIa/ICTh OCHOBAMH METOJIOB HAYYHOTO IMTO3HAHUS BEIIECTB U XUMHUCCKUX
peakuuii; GOPMYIUPOBATh 1M W 3aJadyd  HCCJICAOBAHMS, HCIOJIb30BaTh
MOCTABJICHHBICE W CaMOCTOSITEIBHO C(OpPMYyIHpOBaHHBIE BOIPOCHI B KAaueCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI I (DOPMHPOBAHUS THUIIOTE3BI 1O TPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA; BIaICTh HABBIKAMHU CaMOCTOSTEIHLHOTO
IUTAHUPOBAHUS M TMPOBEACHUS YUYEHUUYCCKUX DKCIEPUMEHTOB, COBEPIIICHCTBOBATH
yMEHHMS HAOJI0aTh 3a XOJOM IPOIecca, CaMOCTOSITEIHbHO MPOTHO3UPOBATH €0
pe3ynbTat, GOpMyITHpPOBaTh 0O0OOIIEHHUS U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pPEe3yIbTATOB MCCIIEIOBAHUS, COCTaBIsAThH OOOCHOBAHHBIM OTUYET O MPOJEIIAHHOU
paboTe; MpUOOpETaTh OMBIT YYCHUUYECKOW HCCIETOBATEILCKOM W MPOSKTHOM
JCSATEIBHOCTH, TPOSBISITH CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPaKTUYCCKUX 3ajad, MPUMEHEHHUIO pPa3IMYHBIX
METOJIOB TTO3HAHUSI.

3) padoTa ¢ uHpopManueii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HWHPOpMAIMK (HAy4HO-
NOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJEp)KaHMsI, CIPaBOYHBIE MOCOOUS,
pecypcel MHTEpHETa), aHanmM3upoBaTh WHPOPMALIMIO PA3IUYHBIX BUIOB U (opm
Ipe/ICTaBIeHUs, KPUTHUYECKHU OILICHUBATH ed JIOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTh,  (POPMYJIHMPOBATH 3alpOChl MU MPUMEHSATH pa3TUUYHbIC
METOABl TPH TOMCKE M O0TOOpe HHGpOpMAIMK, HEOOXOIUMOW IS BBITIOJHEHUS
y4eOHBIX 3a7ad OMNPEACNEHHOTO THIMA;  NPUOOPETaTh OMBIT HCIOIB30BAHUS
MH(GOPMAIITOHHO-KOMMYHUKAaTUBHBIX
TEXHOJOTUWA W PA3JIUYHBIX TMOUCKOBBIX CHCTEM;  CAMOCTOSITEILHO BBIOMPATH
onTuManbHyto (opmy mpencTaBieHus uHbopMamuu  (CXembl, Tpadukwy,
IuarpaMMbl, TaOJMIBI, PUCYHKH W JPYTHE); HWCIOJb30BaTh HAYYHBIA S3BIK B
KauecTBE CpeAcTBa MNpu paboTe ¢ XUMUYECKOW HHpOpManuel: MPUMEHAThH
MEXIpeIMETHbIE (PU3NUECKHEe U MAaTEeMAaTHUECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIBI,
ab0peBHUaTypbl, HOMEHKIATYPY;

MCTIOJIB30BaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

3aJaBaTb BOIIPOCHI I10 CYIICCTBY O6CY>KI[&€MOI>1 TCMBI B XO0O€ AHajiora 1/ Uan



JUCKYCCUM,  BBICKAa3plBaTh  HJAEH, (HOPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTALIMEN PE3YJIbTATOB ITI03HABATEIILHOU IEATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO WK COBMECTHO CO CBEPCTHUKAMU IPU BBITIOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKON paOOThl MO HCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOro npoekTa, u (GOpMyIUpOBaTh BHIBOIBI
[0 pe3yJbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUM NMYyTEM COIJIACOBAHUS IO3ULUNA B
X0J1e 00CYXJIeHHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUJIAHUPOBATh W OCYIIECTBIATH CBOIO MO3HABATEIbHYIO
JeSTENbHOCTh, ONpenenss e€ Ueau M 3aJadd, KOHTPOJIHMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpejiaraeéMblii alroputM ACHCTBUN 1pu
BBIMIOJTHEHUU Y4YeOHBIX M HUCCJIEN0BATENIbCKUX 3a7ad, BbhIOMpaTh Hauboliee
3¢ exTUBHBIN crmoco0 HX peuieHuss ¢ y4ETOM TMOJIyYeHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIATH CAMOKOHTPOJIb €SI TEIbHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbl IO XUMHUH Ha yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeIHEro 0011ero o0pa3oBaHus BKIIOYAOT ClieUPpUISCKUE s
ydeOHOro npeaMera « XuMHUs» HayIHbIC 3HAHUS, YMEHUS U CIIOCOOBI EUCTBUH 1O
OCBOCHHIO, MHTEPIPETAIIMH U MPEOOPa30BaAHUIO 3HAHHM, BHUIBI NEATCILHOCTH IO
MOJIYYCHHIO HOBOTO 3HAHWS W NPUMEHEHUIO 3HAHWW B Pa3IUYHBIX YYEOHBIX
CUTyalusiX, a TAK’KE€ B PEAJIbHbIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMUEH. B
porpaMMe [0 XUMHUHU NPEAMETHBIE pEe3yJbTaThl MPEJICTABICHBI MO TOJaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUSI  Kypca «Oprannueckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUI: O MECTE U 3HAUEHUU OPTraHUYECKOU



XUMUH B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B 00ECMEYeHHH YCTOHYHBOTO
pa3BUTHUS YEIOBEUYECTBA B PEHICHUU MPOOJIEM KOJOTHYECKOU, YHEPreTHYECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JaHUHA HOBBIX MaTEpPHAJIOB,
HOBBIX HUCTOYHUKOB SHEPIHH, B o0ecrnieueHnn paIMOHAIBHOTO
MPUPOJIOTIONB30BaHM, B (OPMHUPOBAHWU MHPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeIIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
U TNPUPOJHOU Cpene; BIALCHUE CHUCTEMOM XUMMUYECKUX 3HAHUW, KOTOpas
BKJTIOYAET: OCHOBOIOJIATAIOIINE TOHATUS — XUMHUYECKHH JJIEMEHT, aToM, SIpO U
JJIEKTpOHHAst 00o0JIouka artoma, S-, P-, d-aTOMHBIE OpOUTATU, OCHOBHOE W
BO30YX/IEHHOE COCTOSHHMSI aTroMa, THOpUIM3alusi aTOMHBIX OpOWTaleHd, WOH,
MOJIEKyJia, BaJeHTHOCTb, JIIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKUCIICHHUS,
XUMUYECKasi CBS3b, MOJb, MOJSIPHAsT Macca, MOJISAPHBIA OO0BEM, YIIIEPOTHBIN
ckener, (QYHKIMOHAJIbHAs  TpyIa, pagukaid, CTPYKTypHble  (QOpMYIbI
(pa3BEépHYTHIE, COKpalIEHHBIC, CKEIIETHBIC), W30MEpUs CTPYKTypHas W
NPOCTPAHCTBEHHAs (T€OMETpHUYECKasi, ONTHYECKas), M30MEphl, TOMOJIOTHUYCCKUMA
P, TOMOJIOTH, YTJIEBOJOPOIBI, KUCIOPOA- W a30TCOACPXKAIINE OPTaHUYCCKHUE
COCTMHECHHsI, MOHOMEp, IOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJSPHBIC
COEJIMHEHHUS; TEeOpHH, 3aKOHBI (mepuoaudeckuit 3axon [[. . Menneneesa, Teopus
CTpoeHusi opraHnuyeckux BemecTB A. M. byTiepoBa, 3akoH coxXpaHEHHUsI MaccChl
BEIIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS DHEPTUM TPU XUMHUUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE
3HAHMS, JIeKal[Me B OCHOBE I[IOHUMAHUS TPUYMHHOCTH M CHUCTEMHOCTH
XUMHYECKUX SIBIICHUW; TPEICTABICHUS O MEXaHM3MaxX XUMHUYECKUX PEaKIIHid,
TEPMOJUHAMUYECKUX M KUHETHMYECKUX 3aKOHOMEPHOCTAX WX TMPOTEKAaHUSA, O
B3aMMHOM BJIUSHUU aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHAYKTHUBHBIN U
Me3oMepHbId 3¢ dexTri, opueHTaHTsl I 1 11 pona); dakTomorudeckue CBEISHUS O
CBOICTBax, COCTaBe, MOJYYCHHMH M OE€30MaCHOM HCIOJIb30BAaHUU BaKHEHIIINX
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU JEATEIHLHOCTH YEIIOBEKa, OOIIMNX
HAyYHBIX TPUHIMIIAX XUMUYECKOTO MPOM3BOJCTBA (Ha MPHUMEpPE MPOU3BOJICTBA
MeTaHosa, TmepepaboTku HePTH); CcPOPMUPOBAHHOCTH YMEHHUMW: BBISABIATH
XapaKTepHbIe MPU3HAKU MOHATUH, YCTAHABIMBATh UX B3aUMOCBSI3b, HCIOJIB30BAThH
COOTBETCTBYIOIIIME TIOHATHUSA TPHU ONHMCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OpraHMYECKUX COSAMHEHNH; CHOPMUPOBAHHOCTh YMEHUH:

UCTIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUISI COCTABJICHHSI MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (HOPMYIT OPraHUYECKUX
BEIIECTB;  COCTAaBISTh YPABHEHUS XUMHUYECKUX PEAKIUH W PACKpBIBATh HX
CYUIHOCTB: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxuit MOCPEICTBOM



COCTaBJICHHs DJIEKTPOHHOI'O OajlaHCca ITHX pPEeaKklUMid, peakuuii MOHHOro oOMeHa
IIyTEM COCTABJICHUS UX IOJHBIX U COKPAILEHHBIX NOHHBIX YPABHEHU;
M3TOTABJIMBATHL MOJEIIA MOJIEKYJ OPTaHUYECKUX BEIIECTB I WILIIOCTPALUN
X XMMHUYECKOTO M MPOCTPAHCTBEHHOI'O CTPOEHUs; CPOPMHUPOBAHHOCTH YMEHMMA:
YCTAHABIMBATh MPUHALJIEKHOCTh H3YUYCHHBIX OpPraHUYECKHUX BEIIECTB IO UX
COCTaBy U CTPOCHHIO K ONPEAEIIEHHOMY KJacCy/TpynIe COEIUHEHHM, AaBaTb UM
Ha3BaHus 1o cucrematudyeckoil Homenkinarype (IUPAC) u npuBoauth
TPUBUAJIbHbIC HA3BaHMS I OTIEJIBHBIX MPEACTABUTENIEH OPraHUYECKUX BEILECTB
(9TMNEH, aleTWIEH, TOJYyOJ, TIMLEPUH, 3TUIEHIJINKOIb, (eHol, (Gopmanpaeru,
aleTaIbACTU, aleTOH, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, CTEapUHOBAs,
OJIEMHOBAs, MaJbMUTHUHOBAS KHUCJIOTHI, TJIMIMH, aJaHWH, MallbTo3a, (PpyKTO3a,
aHWIMH, TUBUHUJI, U30TIPEH, XJIOPOIPEH, CTUPOI U IpyTHUE);
c(hOpMHUPOBAHHOCTh YMEHHUS ONIPENEIATh BUJL XUMUYECKOH CBI3U B

OpPraHMYEeCKUX COCIMHEHUSX (KOBaJE€HTHas W MOHHAs CBs3b, G- M T-CBS3b,
BOJOPOAHAsI CBSA3b); CHOPMUPOBAHHOCTh YMEHHS MPUMEHSTH TOJIOKEHUS TEOPHUH
CTpPOCHHMS opraHuueckux BemiecTB A. M. byTiepoBa 1 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAaHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHE,
¢usznueckre M XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPTAaHMYECKHUX BEILIECTB: aJKAHOB, [TUKJIOAIKAHOB, AJIKEHOB, aJIKaJUEHOB,
aJKWHOB, AapOMAaTHYECKUX YIJIEBOJOPOJIOB, CIUPTOB, aJbJErHAOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCIJIOT, O€JIKOB, YIJIEBOJOB (MOHO-, IHU- W TOJMCAXapUIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b  MEXKAY  HUMH  YpPaBHEHHSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PpEAKIHH C HUCIOIb30BAHUEM CTPYKTYPHBIX
dbopmyi; cHOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MPUMEpPAX
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCAUHEHHM OT
KPaTHOCTU W TUIA KOBAJICHTHOU CBs3M (G- U M-CBSA3M), B3aUMHOIO BIUSIHUAS aTOMOB
W TPYINI aTOMOB B MOJIEKyJaxX; CPOPMHUPOBAHHOCTh YMEHHUS XapaKTepPHU30BAThH
WMCTOYHUKH YTIEBOJOPOTHOTO CHIPbsi (HE(PTh, MPUPOAHBIA Ta3, Yrojhb), CIOCOOBI
ero TmnepepabOTKM W TMPaKTUYECKOE MPUMEHEHHE NPOIAYKTOB TEpepadOTKH;
chOpPMHPOBAHHOCTh BJAJACHUS CUCTEMOW 3HAHUW O ECTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOIIOICHUH, U3MEPEHUH, MOACIIUPOBAHUH, SKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOopMHUPOBAHHOCTh YMEHHS ITPUMEHSITH OCHOBHBIC OIEPAIlNd MBICIIUTCIIBHOM
NEATeNIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000O0IIeHHEe, CUCTEMAaTHU3alUIo,
BBISIBIICHUE NMPUUYMHHO-CJICICTBEHHBIX CBSI3€M — JJIsl U3YUYECHUS CBOWCTB BEILIECTB U
XUMHUYECKHX peakiui; CcHOPMHUPOBAHHOCTh YMEHHUMW: BBIABISATH B3aUMOCBS3b



XUMUYECKUX 3HAHUU C TMOHATUSIMU W TPEACTABICHUSIMU JAPYTHX E€CTECTBEHHO-
Hay4YHBIX TMpPEAMETOB [Jisi  0o0Jiee  OCO3HAHHOTO TOHUMAHMS  CYIIHOCTH
MaTepuagbHOrO0 €JAMHCTBA MHpA, HUCIOJIB30BaTh CHUCTEMHBIC 3HAHUS IO
OpraHUYECKOM XUMUHU sl OOBSICHEHHUS W MPOTHO3UPOBAHUS SBICHUN, UMEIOIINX
€CTECTBCHHO-HAYUYHYIO TMpUPOAY; CPOPMHUPOBAHHOCTh YMEHUH: TPOBOJUTH
pacy€Thl MO XUMHUYECKUM (opMysIaM M ypaBHEHUSM XUMHYECKHUX PEaKIH C
UCIIOIb30BaHUEM (U3NUYECKUX BEIMYMH (Macca, OOBEM Ta30B, KOJUYECTBO
BEILIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PaCUETHI
M0 HAXOXJICHUIO XUMHYECKOH (OpPMYIbl BEIIeCTBA MO HM3BECTHBIM MaCCOBBIM
JIOJISIM XUMUYECKUX AJIEMEHTOB, MPOJAYKTAM CrOpaHMsl, TJIOTHOCTH Ta3000pa3HbIX
BEIIECTB, C(HOPMUPOBAHHOCTh YMEHHUM: MNPOTHO3UPOBATH, AHAIU3UPOBATH W
OIICHUBATh C ITO3HMIIMNA SKOJOTHYECKOM OE30MacHOCTH MOCJIEACTBHS OBITOBOM H
IPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBI3aHHOU C epepabOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS ISl IPUHSATUS TPAMOTHBIX PEIICHUN mpolieM
B CUTYAIUsX, CBI3aHHBIX C XUMHUEH; CHOPMUPOBAHHOCTH YMEHUM: CAMOCTOSITEITLHO
IJIAHUPOBATh W TPOBOAUTH XUMHUYECKUM HKCIEPUMEHT (MOJTyUYCHHE W H3YyUYCHUE
CBOWCTB OpPraHMYECKUX BEIIECTB, KAYECTBEHHbIC PEAKIMU YTJIEBOAOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOACOAEPKAIIUX OPraHUYECKUX BEILECTB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJa4 MO PacClO3HABAHUIO OPTraHUYECKUX BEIIECTB) C
coOJIr0ICHUEM TpaBmI 0€301aCHOT0 OOpaIlleH!s C BEleCTBaMHU U J1Ja0OpaTOPHBIM
obopynoBanueM, GOpMYyIUpPOBaTh II€Jb  HMCCICJAOBaHUSA, TPEACTABIATH B
pa3nmuuHON (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIW3UPOBATh U OIICHWBATH UX
JIOCTOBEPHOCTH; C(HOPMHUPOBAHHOCTH YMCHHIM:

coOJIFOIaTh TpaBUIA DKOJOTHUYECKH IIEJIeCOO0pPa3HOr0 MOBEJACHUS B OBITY U
TPYAOBON JEATEIBHOCTA B IEISAX COXPAaHEHHUS CBOETO 370POBbS, OKpY)Karollei
NPUPOJHON cpenbl M JOCTWXKEHUS €€ YCTOMUYMBOIO Pa3BUTHUS;  OCO3HABaTh
OMAaCHOCTh TOKCHUYECKOTO JEUCTBUS HA KUBBIE OPTaHU3MBbI
ONPENICIEHHBIX OPraHUYECKUX BEIIECTB, IMOHUMAss cmbica Tmokazatens [IK;

aHAJIM3UPOBATH 11E€JIECO00PA3ZHOCTh MPUMEHEHUS OPraHUYE€CKUX BEIIECTB B

MPOMBINIJICHHOCTH W B OBITY C TOYKH 3PCHHS COOTHOIICHHUS PHCK-IIOJIb3a;
chOpMHUPOBAHHOCTh  YMCHHMH:  OCYIICCTBIATH  IICJICHANPABICHHBI  TOHMCK
XUMHUYECKOW MH(POpMAIIUK B pa3IMYHbIX UCTOYHUKAX (Hay4dHas W yueOHO-Hay4Has
JUTEpaTypa, cpeacTBa MaccoBor mH(popManuu, IHTEepHET U apyrue), KpUTHICCKH
aHAJM3HPOBATh XUMUICCKYIO HHPOPMAIIHIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUM C TIOCTABIICHHOMN y4eOHOM 3ajaueH.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOImas W HeopraHudeckas
XUMUSD» OTPAKAIOT:



c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTepuaIbHOM E€IUHCTBE MHUPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SBJIECHUM NPUPOJBI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ pOoJIi B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHA, B pPEIICHUU NPOOJEM SKOJOTHYECKOM, IHEPreTUYEeCKOM M MHUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUYCHUU PAIMOHAIBHOTO MPUPOIOTOIb30BAHUS, B
dbopMUpPOBaHUM MHUPOBO33PECHUST M OOIIEH KyJIbTyphl 4YeJOBEKa, a Takke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3/I0POBBIO U MPUPOITHOMU
Cpelie; BIIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

OCHOBOIIOJIAraloNIMEe TMOHATUS — XUMHUYECKHH »JJIEMEHT, aToM, SApPO aToma,
M30TOIIbI, YJICKTPOHHAst 000JI0YKa aToMa, S-, P-, 0-aToMHBIE OpOUTAIIH, OCHOBHOE M
BO30YXJAEHHOE COCTOSIHUSI aTOMa, THUOpHAM3alMsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, O3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBaJ€HTHAsl, HWOHHAs, MeETAJUIMYECKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasi pElETKa, XUMHUYECKash peakius, pacTBOP, DJICKTPOJIMTHI,
HERJICKTPOJIUTBI, JJIEKTPOJUTUUECKAS] JUCCOIMAlIMS, CTENEHb JUCCOLMAIlUM,
BOJOPOJHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEIb, TEIIOBOM 3A(PdekT
XUMHUYECKOW PEaKIuu, CKOPOCTh XUMUYECKON pPEeaklMi, XUMUUECKOE PAaBHOBECHUE;
TEOPUU U 3AKOHBI (TEOPHs DJIEKTPOIUTHYECKOW AMCCOLMALNU, MEePUOIUYECKUN
3akoH JI.. MenneneeBa, 3aKOH COXpAaHEHHS] MACChI BEIIECTB, 3aKOH COXPAHEHUS U
OPEBPAIICHUSI PHEPTUM MPH XUMHUUYECKUX PEAKLHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK
XUMUH, MHPOBO33PEHUYECKHE 3HAHHUSA, JIekKAlUM€ B OCHOBE IIOHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IOPEACTaBICHUS O CTPOCHUU BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAaIMOJIEKYJISIPHOM  YPOBHSAX; MPEIACTABICHHS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEPMOAMHAMUYECKUX M  KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKaHUsl, O XUMMHYECKOM PABHOBECUHU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX;
(akToNOTNYEeCKNE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJIYyYEeHHWHU U O€30MacHOM
MCITIOJIb30BAaHUHM BKHEUININX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JESTEIBbHOCTH  YEJNOBEKa, OOMMX  HAYYHBIX  MNPUHIUNAX  XUMHYECKOTO
MPOU3BOJICTBA; CHOPMHUPOBAHHOCTh YMEHUU: BBISBISTH XapaKTePHbBIE MPHU3HAKH
MOHSITHIA,
YCTaHaBIMBATh MX B3aUMOCBS3b, WCHOJIB30BaTh COOTBETCTBYIOIIHUE MOHATHUS IPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHYECKYI0 CHUMBOJMKY IS
cocTaBieHus (opMysn BElIECTB M  YpPaBHEHUH  XUMHUYECKHX  pEaKluil,
cucreMarnueckyto HoMeHknaTypy (IUPAC) u TpuBHuaiibHbIe Ha3BaHUS OTIAEIbHBIX



BEILIECTB; C(OPMUPOBAHHOCTh YMEHHUS ONPENEATh BaJCHTHOCTb U CTENEHb
OKHCJIEHHS XUMHUYECKUX DJIEMEHTOB B COEIUHEHHUAX, BHUJ XUMHUYECKOW CBS3U
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJAOPOJIHASA), TUI KPUCTAJIMYECKOU
pPEIETKM KOHKPETHOTO BEIIECTBa; C(HOPMUPOBAHHOCTh YMEHUS OOBACHATH
3aBUCHMOCTh CBOMCTB BEIIECTB OT BHJAA XUMHUYECKOW CBA3M M TUIIA
KPUCTAJNIMYECKOM PEIIETKH, OOMEHHBI W JOHOPHO-AaKIENTOPHBIM MEXaHHU3MBI
oOpa3oBaHus KOBAJICHTHOU CBSI3H; c(hOpMHPOBAHHOCTh YMEHUM:
KJIacCU(UIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HMX COCTaBY, XUMUYECKUE
peakluy Mo Pa3IUYHbIM IMPU3HAKaM (YHUCIYy M COCTaBYy pearupyroliux BeIlecTB,
TEIUIOBOMY 3(peKTy peakuuud, HU3MEHEHHUIO CTeNeHeW OKHUCICHUS JJIEMEHTOB,
0o0paTUMOCTH, YYAaCTHIO KaTajlu3aTopa W JpYrue); CaMOCTOSTEIbHO BBIOMPATH
OCHOBAaHUS U KPUTEPUU ISl KIACCU(PUKALMKU U3y4Ya€MbIX BEIIECTB U XUMUYECKUX
peakuuii; cHOPMHUPOBAHHOCTH YMEHHUS PACKPHIBATH CMBICI IEPUOJAHYECKOTrO
3akoHa [J[. M. MeHnneneeBa M JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO,
OOBSCHUTEIBHYIO M TMPOTHOCTHYECKYI (DYHKIMH; CHOPMUPOBAHHOCTH YMEHMHIA:
XapakTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB U MOHOB XMMUYECKUX JJIEMEHTOB
IIEpBOr0—4E€TBEPTOrO NEPUOIOB

Ileppuonnueckorn  cucrembl .M.  MenzgeneeBa,  UCHONB3ys  MOHATHUSA

«OHEPreTUYeCKHe YPOBHW», «IHEPreTUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOUTAIN», «OCHOBHOE M BO30YXAEHHOE SHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKHUX HJIEMEHTOB U MX
coeMHEHUM 10 mnepuogam W rpymmaM Ilepuwoamueckoin cucremsr J[. U.
MeHeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHUS
UX DIJEKTPOHHBIX 000JI04€K; CPOPMUPOBAHHOCTH YMEHHUH: XapaKTepU30BaTh
(omuchIBaTh) OOIIME XUMUYECKHE CBOMCTBAa BEHIECTB PAa3JIMYHBIX KIACCOB,
NOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKON CBSI3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMU C IMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XMUMHUYECKHX PEAKIIUN;
c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIIHOCTh: OKUCIUTEIHHO-

BOCCTAaHOBHUTEIIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHUS SJEKTPOHHOIO OaliaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEHa MYTEM COCTABICHUS WX TMOJHBIX U
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHMM;  peakUWid  TUOPOIU3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha NpUMepe TUAPOKCOKOMITIIEKCOB IIMHKA U JIFOMUHHS);
chOpPMHPOBAHHOCTh ~ YMEHUS  OOBACHITH  3aKOHOMEPHOCTH  TMPOTEKAHUS
XUMUYECKUX PEaKIUi ¢ y4€TOM KX IHEPreTHUUYECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHSI CKOPOCTH XMMHUYECKOW peaklMH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TAaKKE XapaKTEp CMEMICHHUS] XUMUIECKOTO PAaBHOBECHS MO BIUSHHEM
BHeIHUX Bo3aehcTBuil (mpuHuun Jle Illatense); chopMUPOBAaHHOCTH YMEHHUS
XapaKTepUu30BaTh XMUMHUYECKHE PEaKIUH, JIeKAIIUEe B OCHOBE MIPOMBIIIJIEHHOTO



MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHUaKa, 00IlMe HAYyYHbIE MPUHIUIIBI XUMUYECKUX
MPOU3BOJICTB; 1€E€CO00Pa3HOCTh MPUMEHEHHUS! HEOPraHUYECKUX BEIIECTB B
MPOMBINIJIEGHHOCTY W B OBITY C TOYKH 3pPEHHUS COOTHOIICHUS PHUCK-TIOJb3a;
c(hOpMUPOBAHHOCTh BIAJECHUS CUCTEMOW 3HAHUN O METOJaX HAyYHOr'O IMO3HAHUS
SBJICHUN NPUPOABl — HAOJIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peasbHBIA W MBICIICHHBIN), MCHOJIB3yEMBbIX B E€CTECTBEHHBIX HayKax, YMEHUS
MPUMEHATH 3TU 3HAHUS MPU SKCIEPUMEHTAIBHOM MCCIEAOBAHUU BEIIECTB U IS
OOBSICHEHUSI XUMUUYECKUX SIBICHUM, UMEIOIUX MECTO B MPUPOAE, MPAKTUUECKOU
JIESATeIbHOCTH YEJIOBEKAa W B MOBCEIHEBHOM >KM3HU;, CHOPMUPOBAHHOCTH YMEHUS
BBISIBJISITh B3aMMOCBA3b XUMHUYECKUX 3HAHUW C MOHATUAMHU U MPEJICTABICHUSIMHU
JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB MJisg 00Jiee OCO3ZHAHHOTO MOHUMAaHUS
MaTepuaIbHOIrO €MHCTBA MUPA; CHOOPMUPOBAHHOCTh YMEHUS MPOBOJAUTE PACUETHI:
C UCMOJIb30BaHUEM MOHATUN «MACCOBAas 0Js BEUIECTBA B PACTBOPE» U «MOJISIpHAs
KOHIIEHTPALIMI»; MAcChl BEIECTBAa WM 00BbEMA ras3a Mo U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB;
TerioBoro 3dQexra peakuuy; 3HAYEHHsS] BOJOPOJHOTO MOKAa3aTelsi pPacTBOPOB
KACJIOT W IIIeJIoYe C W3BECTHOM CTEMEHbIO JUCCOIMaluu; Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEAKIUHU, €CIU OJHO U3 HCXOIOHBIX BELIECTB
JAHO B BHJIE pacTBOpa C ONPEACIEHHON MacCOBOM J0JIEN paCTBOPEHHOTO BEILIECTBA
WIM JaHO B H30bITKE (MMEET MpUMECH); JOJM BBIXOJA MPOAYKTa PEaKINu;
00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IJIAHUPOBATh W IMPOBOJUTH
XUMUYECKHH  JKCIIEpUMEHT  (MpOBEJCHUE  peaklWii  HOHHOro  OOMEHa,
NOATBEPKJICHUE Kau€CTBEHHOTO COCTAaBa HEOPIraHMYECKUX BEILIECTB, ONPEECICHUE
Cpeabl pacTBOPOB BEIIECTB C IOMOIIbIO HMHAMKATOPOB, HW3YYEHUE BIHSHUS
pasnuYHBIX  (DAKTOPOB HA  CKOPOCTh  XUMHYECKOW  pEaKIUU, pEIICHHE
SKCHEPUMEHTAIBHBIX 3ada4 1o TemaM «Mertame» u  «Hemeramis») ¢
coOmIoIeHneM TpaBuil 6e30macHOro OOpaIeHus ¢ BEIEeCTBAMU U JTA0OPATOPHBIM
obopynoBanueMm, (opmMynupoBaTh I1eb HCCIACAOBAHHS, TMPEACTABIATH B
pasnu4yHON (opMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OIICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUH: COOIOIATH TIPABIIIA TIOJTB30BAHUS XHMHUYECKOM
mocyZoM W JabopaTopHBIM 000pyJOBaHWEM, OOpaIIeHHUs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMH [0 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHX
OMBITOB, JKOJOTUYECKH 1eIecO00pa3HOro MOBEACHUS B OBITY W TPYJIOBOU
JNEATENBHOCTU B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbsI, OKPYKAIOIIEH MPUPOIHON
Cpeapl W JIOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABaTh OMNACHOCTH
TOKCUYECKOTO JIEHCTBUS HA KUBBIE OPraHU3Mbl ONPEAECIEHHBIX HEOPTraHUYECKUX



BelllecTB, MoHUMas cmbicn mnokazarens [IJIK;  chopmupoBaHHOCTH yMEHHIA:
OCYLIECTBJISITh  LIEJICHANIPABIEHHBIM MOMCK XUMHYECKOM HHPOpMauuu B
pa3IMYHBIX HMCTOYHMKAX (HaydyHas M Yy4yeOHO-Hay4Has JHUTepaTypa, CpeAcTBa
MaccoBoil uHpopMauuu, WHTEpHET u Jpyrue), KpUTUYECKH aHaJIU3UPOBATH
XUMHYECKYI0 MH(pOpMaIHIo, nepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU
C TIOCTaBJICHHOMN y4eOHOM 3a1a4eii.
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Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanyeckas cucTeMa XUMHUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpasme 1 1
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro mo pazgeny 39
Pasznen 2. Heoprannuyeckasi Xumusi
2.1 HemeTtannsl 31 1 3
2.2 MeTannsl 23 1 2
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTtoapl TIO3HAHUS B XUMHH. XUMUS U 9

KH3Hb




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 4

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

KoaunuyecTBo 4acoB

Ne

w/n Tema ypoka

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[Ipeqmer u 3HaueHWe OpPraHUYECKON
XUMUH, TPEICTaBIEHUE O MHOT000Opa3uu
OPraHMYEeCKUX COCTMHEHUMN

DJEKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYKJIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXXHOCTH aTOMa YTiiepo/ia

XuMu4eckasi CBsI3b B OpPraHMYECKUX
COCIMHEHUSIX. MexaHu3MbI
oOpa3oBaHUs  KOBaJEHTHON  CBA3W,
CrocoObl pa3pbIBa CBs3EH

Teopus CTPOEHUs OpPraHUYeCcKUX
coenuHenuit A. M. byrieposa




Buasl  u3zoMepumu:  CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
3¢ heKTh B MOJIEKYyJIax
OPraHU4YeCKUX COCTMHEHUIN

[IpencraBnenne o KiaccupUKAUK U
cUcTeMaThyecKas HOMEHKJIaTypa
(IUPAC) oprannueckux BeIIeCTB

Knaccudukanus peakiuii B opraHn4ecKon
XUMHH

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeME

AJIKaHBI: TOMOJIOTHUECKHH psiji, oO1as
dhopmyna, HOMEHKIATypa U H30MepHs,
ANIEKTPOHHOE U  IMPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT

10

dusnyeckue U XUMUYECKHE CBOMCTBA
AJIKAaHOB

11

Haxoxnenue ankaHoB B IMpHUpoac.
CriocoOBbl MOJIYHYCHUS U IPUMCHCHUC
aJIKaHOB

12

Huknoankansl: o0mmas Gpopmyna,
HOMEHKJIaTypa U U30MepHsl, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
TOJIy4eHUs U IPUMEHEHHUE




13

Pemenne pacy€THbIX 3a/1a4 Ha ONPEICIICHUE
MOJIEKYJISIPHOM (POPMYJIIBI OPTraHUYECKOTO
BeIeCTBAa 110 MaCCOBBIM A0JIsIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €TI0 COCTAB.
Cucremaru3zanus u 0000IIeHNe 3HAHUHN TI0
TEME

14

AJIKEHBI: TOMOJIOTUUECKH psl, oO1as
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHasi ¥ HUC-TPAHC-U30OMEPHUS
aJIKCHOB

15

dusnyeckue W XUMHYECKHE CBOICTBA
ankeHoB. [IpaBnno MapkoBHHMKOBa

16

CriocoObl moTyueHus: U IpUMEHEHUe
AJIKEHOB

17

[IpakTuueckast padota Ne 1 mo teme
"[lostyyeHue 3TUICHa U U3yYEHUE €ro
CBOMCTB"

18

Pemenune pacu€THbix 3a1a4 Ha
oTmpesieNieHue MOJIEKYIIPHON (GOPMYIIBI
OPraHM4YeCcKOro BEIecTBa

19

AJnKkaueHsl: COIPSDKEHHBIE,
U30JIMPOBAaHHbIE,  KyMYJIMPOBAHHBIE.
Oco0eHHOCTHU 3IEKTPOHHOTO CTPOEHUS




XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX

20 JIIUEHOB
) CriocoOsI IMOJTydeHUsT ¥ IPUMEHEHHUE
1 AJIKaIUEHOB

AJIKUHBI: TOMOJIOTUYECKHIA Psifl, 00Ias
(dhopmyIia, HOMEHKIIATypa, JCKTPOHHOE H

22 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII,
(bu3mvecKkue CBOMCTBA

23 XUMHYECKHE CBOMCTBA AJIKUHOB

24 KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b

5 CriocoObl mosTyueHus: U IpUMeHEeHUe

5 AJIKUHOB

26 Pemenne 3agad: pacy€Tsl 0 ypaBHEHHUIO
XUMHUYECKON peaKiuu

”7 CucreMaruzanys 1 0000IeHEe 3HAHNUI 110
TEME

28 ApeHBI: TOMOJIOTHYECKUI Psifl, 001Ias
dbopmMyna, HOMEHKIIATypa. DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OeH30J1a ¥ TOJTyoJa, NX GU3UUYECKUE
CBOIiCTBa

29 XUMUYECKUE CBOMCTBA aPEHOB: PEAKIIHH

3aMCIICHUA




XUMUYECKue CBOMCTBA apEHOB:

30 peakuuy TPUCOCTUHEHUS, OKUCIICHUE
rOMOJIOTOB O€H30J1a

a1 Oco0eHHOCTH XHMHYECKHUX CBOWCTB
CTUpOJIa
Pemenune pacu€rHbIx 3a1a4 Ha

32 oTpeieJICHUuEe MOJICKYIISIPHOU (POPMYIIbI
OpPraHUYECKOTO BEIEeCTBA
CriocoOsI MoTy4eHus! U IPUMEHEHNE

33 apeHoB

a4 I'eHeTnyeckas CBSI3b MEXAY Pa3IMIHBIMU
KJIacCaMH YTJIEBOJIOPOJIOB
Pacué€rbl 1Mo ypaBHEHHUSM XUMHUYECKUX

35 peakuuii. Cucremarusarus 1 0000IIeHHE
3HaHUU 0 TEMeE

36 [Ipuponnsiii ra3. [lomyTHbie HEPTAHBIE
rasbl

37 KaMeHHbIi yroyibs ¥ IpOayKThl €ro
nepepaboTKu
Hedtb 1 ciocoOnI €€ mepepaboTKH.

38 [IpumeHeHue NpoIyKTOB MepepadoTKu
HedtH

39 I'enetnyeckasi CBsI3b MEXIY pa3IMYHBIMU

KjlacCaMU yrijieBo4opoaoB




40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
JIEKTPOHHOE CTPOEHME; peakuuu
3aMelleHus TajJoreHa

41

JeicTBue 1menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMmaruzamnust U 0000IeHe 3HAHUN 10
pazneny "VYrieBonopoasr"

43

KonTponsHas pabora no teme
"YrneBonoposr"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHUH psl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CrocoObl  mOJIyueHUSI U NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

47

[Ipocteie 5¢hupbl: HOMEHKIATypa U
n30MepHsi, 0COOEHHOCTH (PHUINUIECKUX
Y XUMHUYECKUX CBOWCTB

48

MHoroaToMHbIC CIIMPTHBI: I3THUJICHITIMKOJIb
n TJIMIOCPUH, ux (I)I/I?»I/I"ICCKI/IG 151
XHMHUYECKHE CBOMCTBA

49

CrniocoObl nosTyyeHus U IpUMEHEHUe




MHOT'0Q@TOMHBIX CITMPTOB

®deHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE

50 cBoiicTBa. TOKCHYHOCTH (peHOTIa

51 XUMUYEeCKUe CBOMCTBA (heHOJIa

5 CriocoObl MosTyuyeHus: 1 IpUMEHEHUe
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"CnupTtsl U (heHoIbI"

" Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
ANBIeTuAbl W KETOHBI: AJIEKTPOHHOE
CTpOCHHE  KapOOHHMJIBHOW  TPYIIIIHI;

55 TOMOJIOTHYECKUE psbI, oOmrast
(bopmya, U30MepHsi 1 HOMEHKIIATypa
AJIbJIeTU/IBI M KETOHBI: (PH3HUECKUEC

56 CBOWCTBA; PEAKIMH MMPUCOCTNHCHHS

- Peakiun  OKHUCIIEHHS ¥  KayeCTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

- CriocoObI MoTyYeHHsI aJIbICTH/IOB U
KETOHOB
O/HOOCHOBHBIE Mpe/ieNIbHbIe KapOOHOBBIE

59 KHUCJIOTBl, OCOOCHHOCTH CTPOEHHS UX

MOJICKYJI




60

N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nuecKue cBOicTBa

61

XHWMHMYECKHUE  CBOMCTBA  IPEIEIBHBIX
OJTHOOCHOBHBIX KApOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAETbHBIX U
apOMaTHYECKUX KapOOHOBEIX,
TUKapOOHOBBIX, THUIPOKCUKAPOOHOBBIX
KHCJTIOT. [IpencraBurenn  BBICHIAX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObl  MOJIydeHHUST U TNPUMEHEHHE
KapOOHOBBIX KHUCIOT

66

CrnoxHble 3(QUpPBI: TOMOJIOTUYESCKUN PSII,
obmas Gopmyina, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue 1 XUMUYECKUE CBOWCTBA
a¢upoB




68

Pemrenne pac4€THBIX 3aa4: 110 YPAaBHEHUIO
XMMUYECKON PEaKLUH, Ha ONPEIECICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUIECKOTO
BEIIECTBA

69

[Ipaktudeckas padora Ne 3. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6onoBbie kucinoTsl. CioxHble 3QUphl"

70

XKupsl: cTpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUIAPOIII3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJACPpKAMMUX OCTATKH HECTIPEACIIBHBIX

XKUPHBIX KUCHOT. JKupbl B mpupoe

72

Mpbuta Kak COJM BBICHIUX KapOOHOBBIX
KHCJIOT, MX Moromiee actictsue. IloHsATHe

0 CHHTETUYCCKUX MOIOMIUX CPpEACTBAX
(CMC)

73

I'enetnueckas cBI3b YriI€BOAOPOJ0B U
KHUCIIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

74

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peakiui

75

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 1O
TEMC




OO01mas XxapakTepucTUKa YrieBOJI0B U

76 KJIacCU(UKAIUs YTIEBOIOB (MOHO-, TU- U
MIOJIMCAXapH/Ibl)

- MoHnocaxapuabl: GU3HYECKHUE CBOMCTBA U
HaX0XJICHUE B TIPUPOJIC
[IpumeHeHHE TIIOKO3BI, €€ 3HaYeHUE B

8 KU3ZHEJCATCIILHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajlbT03a 1

79 nmakro3a. Haxoxnenue B npupone u
MIPUMEHECHHE JTUCaXapyI0B
[Tonmcaxapupl: CTpOSHUE MaKPOMOJICKYIT,

80 (u3HUYecKre U XUMHUYECKUE CBOMCTBA,
MIpUMEHEHHE

81 [TonsaTHe 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIX 3a/1a4 HA
oTmpeJesieHue J0JIM BhIXOJa MPOIyKTa
peaKkuu OT TEOPETHIECKH BOZMOKHOTO

N CucremaTu3anus 1 0000IIeHHe 3HAHUN IO
pasneny
KounTtponsHas pabora no teme

84 "Kucnopoaconepxaiiye opraHu4ecKue

coequueHus"




AMHHBL:  KJaccu(UKAIMs, CTPOCHHE

85 MOJIeKyI, oOmmast ¢popmysa, U30Mepus,
HOMEHKJIaTypa 1 (pU3HUECKUe CBOMCTBA
XUMHYECKUE CBOMCTBA alnuPaTUUECKUX

86 aMUHOB

87 AHWIMH: CTpOEHHE aHWJIMHA, 0COOEHHOCTU
XHUMHYECKUX CBOWCTB aHUJIMHA

88 CriocoObl  TONy4eHUS] U NPUMEHEHUe
anupaTUIECKUX aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa U
nzoMepusi, pusnveckre CBONCTRA.

89 OTtnenbHBIE MPEICTAaBUTENH 0AMUHOKHUCIIOT
XuMHYecKre CBOMCTBAa aMUHOKHCIIOT, X

90 OMOJIOrMYecKoe 3HaYeHHEe aMUHOKHUCIIOT.
CuHTe3 ¥ THIPOIN3 NENTU OB

o1 benku kak  mpupoAHBIE  MOJUMEPHI;
CTPYKTYpPHBI OCJIKOB

92 XUMUYECKUE CBOMCTBA OEIIKOB
A3oTCcoepIKale reTepouKInIYecKrue

93 coenuHeHus. HyKienHOBbIE KUCIOTHI:

COoCTaB, CTPOCHUC U ouosoruyeckas poOJib




94

[Ipaktuyeckas padora Ne 4. Perenue
SKCTIIEPUMEHTAIBHBIX 33J]ad 10 TeMe
"A3oTcoziep)Kalue  OpraHU4ecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenune
OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TEME
"Pacnio3HaBanue OpraHNYeCcKUX
coeqrueHuin"

96

KouTtponsHast pabora mo Tteme
"A30TCOIepKaIIe OPraHnIECKHe
coequHeHus"

97

OcHOBHBIE IIOHSTHS XAMUHA
BBICOKOMOJICKYJISIPHBIX COCIUHEHHH W
METO/IbI UX CHHTE3a —IOJUMEPHU3aIHs 1
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DJ1acToMephl: HATypabHbIN
CUHTETHYECKUE Kayuyku. Pe3nna

100

Bonokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMCPBI ClrICOuaJIbHOI'O
Ha3Ha4YCHUA

101

IIpaktuyeckas pabdora Ne 6. Pemenue
SKCIIEPUMEHTANIbHBIX 3aJa4 1[0 TEeMe
"Pacrio3HaBaHHE macTMacc u
BOJIOKOH"




O060011IeHNEe U CUCTeMAaTH3AIH
102 M3Yy4EeHHOTO MaTepHaia 1o TeMe 1
"BbicOKOMOJIEKYsIpHbIE COeTMHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOrPAMME 102




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka KonTtpoJbHbie Aara tidposLic
o/ yp Beero P IIpakTnyeckue n3ydeHust o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcesl
! Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM !
anemeHT. M3oTomnsl
) CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB,
KBAaHTOBBIE YHCIIA 1
Knaccudukanuss XMMHYECKUX AJIEMEHTOB (S-,
3 p-, d-, f-amemeHTHI) 1
A Pacrnipenienenue 31eKTpOHOB 10 aTOMHBIM 1
opOuTasm
DNeKTpOHHbIE KOHGUTYpallud aToMOB
5 3JIEMEHTOB B OCHOBHOM u 1
BO30YKJIEHHOM COCTOSIHUU
5 DNeKTPOHHBIE KOH(UTYPALIUA HOHOB. 1
DNEeKTPOOTPULIATEIBHOCTD
[lepuomuueckuit 3akoH u Ilepuomnyeckas
cuctema xumuueckux osnemeHtos J[. .
7 MenneneeBa, CBSI3b C COBPEMEHHOM Teopueit 1
CTPOEHUS aTOMOB




3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeMHx nMu
IMPOCTBIX M CIIOKHBIX BEHICCTB I10 I'pyIinaM U
nepuoaam

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

TEME

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
BonoponHas cBs3b. MexMoeKyIspHbIe
B3aNMO/ICHCTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPhI
MOJIEKYJ C UX TEOMETPUUYECKIM CTPOECHHUEM

12

HpeL[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTaB U HOMCHKJIATypa

13

BemectBa MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTpOoeHus. Tumbl
KPUCTAJIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

ITonsrue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'ICHI/Ie 0 KOJUIOMAHBIX paCTBOpax

15

HcTuHHBIE  pacTBOpBI:  HACBILIEHHBIE U
HEHaCBILEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl




16

CriocoObI BRIpaKEHUST KOHIICHTPAITUU
pacTBOpPOB

17

Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM TIOHSITHI
""MaccoBasi 107151 pacCTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpaus"

18

Knaccudukanus U HOMEHKJIaTypa
HEOPraHMYECKHUX BEIECTB

19

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

20

KonTponsnas pabora o temam "CrpoeHue
aroMa. [leproinueckuii 3aKOH U
[Tepuoandaeckas cucTeMa XUMHUIECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccudukanuss XMMHUYECKUX peakiuil B
HEOPraHMYeCKON U OPraHUYeCKON XUMUU.
3aKOH COXpaHEHUs MACChI BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPALLEHUS SHEPTUH MPU
XUMHYECKUX PEaKIIHIX

22

TennoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxuMuueckue ypaBHEHHUS

23

Brrunciaenus mo YPaBHCHUAM XUMHYCCKUX
peaxunﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM




24

CkopocTh  XMMHYECKOW  peakuuu, €€
3aBHCHUMOCTB OT Pa3IHYHBIX (PaKTOPOB.
Kartanu3 u xaraimn3aropsl

25

['omoreHHsIe ¥ reTepOreHHbIE peaKIuu

26

[Ipaktuyeckas padora Ne 1 o teme
"Bnusinue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XUMHUYECKOH peakiuu"

27

OO6paTumble ¥ HEOOPATUMBbIE PEAKIINU.
XUMHUYECKOE PaBHOBECUE

28

[IpakTnueckas pabora Ne 2 mo Teme
"Bnustaue paznuuHbX (aKTOPOB Ha
MOJIO)KEHNE XUMHYECKOTO paBHOBECHS "

29

DnekTpoauTuyeckas auccounanusi. CUibHbIE
U ciabbie AMeKTposuThl. CTeneHb

IUCCOLIMAIAN

30

HNonnoe npoussenenue Boapl. Cpesa BOJHBIX
pactBopoB. Bomopomusrii mokazarens (pH)
pacTBopa

31

I'uaponus comeid. Peakuuu, mpoTekaromye B
pacTBoOpax 3JICKTPOJUTOB

32

[IpakTnueckas paborta Ne 3 o Teme
"XHUMHYECKUE PEAKIIMU B pacTBOpax
EKTPOJIUTOB"




OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

33 peakuuu. BaxxHenmme OKUCIUTENN U
BOCCTaHOBUTEIHU

34 Mertop 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEeKTPOIN3 PACTBOPOB U PACTIIABOB
BEIIIECTB

36 Pemenue 3a1a4 pa3nuyHbIX THIIOB

37 Pemenue 3aga4u pa3auvyHBIX THIIOB
Cuctematuszauusas U 0000lIeHHe 3HAHUU 110

38 teme "XUMHUYECKHEe peakun"

39 KonTponbHas paborta no teme "Xumudeckue
peakuun"
[Tonoxenne nHemeramio B [lepuoanueckoit
CHCTEME XMMHUYECKUX 3y1eMeHToB JI. W.

40 MenzeneeBa 1 0COOEHHOCTH CTPOEHUS X
atomMoB. dusnyeckre CBOKWCTBA HEMETAIIIOB

m AnnmoTponusi HeMeTauloB (Ha mpumepe
KHCIIOpoJia, cepsl, hochopa u yriepoaa)

12 Bonmopon:  momydenue, ¢Qusmueckue wu
XUMUYeCcKue cBorcTBa. ['uapuasl
l"anmorensl: HaXOXIEHHUE B MIPUPOJIE, CIIOCOOBI

43 MoJTyueHusi, GU3NYECKUe U XUMUYIECKHE

CBOICTBa




lanorenoBomopoasl. BaxHeiue

44 KHCJIOPOJICOACPKAIIUE COCTUHEHUS
rajJjoreHOB
JlabopaTopHbie u MIPOMBIIIICHHBIE

45 CIIOCOOBI MOJTY9CHUS raJIOTeHOB.
[IpumeHeHne raloreHoB U UX COCUHEHUIN
[IpaxTnueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: mabopaTopHbie ¥ IPOMBIIIJICHHBIE

47 CHOCOOBI OJyYeHUs], PU3NYECKUE U
XUMHUYECKUEe cBoMcTBa. O30H.
[IpumeHeHne KucIOpoaa U 030Ha

48 OKcHIbl ¥ IEPOKCHIBI

49 Pemenue 3aga4u pa3mudHBIX THIIOB
Cepa: HaxOXJ€HHE B IPUPOJE, CIIOCOOBI

50 nostyueHusi, GU3NYECKUue 1 XUMUYECKHE
CBOICTBa

51 CepoBonopo, cyiabhumbt

- Kucnopoacoaep:xaiiue COeJUHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 [IpakTuueckas pabota Ne 5. Pemenue

JKCIIEpUMEHTANIbHBIX 3aAa4 1o Teme "Cepa u

eé coequueHus"




A30T: HaxX0X/ICHHUE B IPUPOJIE, CHOCOObI

54 MOJIy4eHHUs1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPHJIbI
Kucnopozacoaepsxariye coeuHEHHS a30Ta.

55
OCoOGEeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

- [IpumMeHneHme a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 MOJTy4eHus1, GU3NIECKHAE U XUMHUECKHUE
cBoiictBa. ®ocunpl u pochun

58 Okcunpl  docdopa,  dochopcoaepxarnine
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y1oOpeHHs
[IpakTtuueckass pabdora Ne 6. Pemenne

60 SKCIIEPUMEHTAIIBHBIX 3aJa4 10 Teme "A30T
u pochop u ux coenuHeHU"

VYrinepoa:  HaxokIeHHE B MPHUPOJE,

61 aIIOTpoNHble Moaudukanuu; QUanYecKue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

62 Oxcupn yraepona(Il), okcun yrmepoma(IV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
KpemHuii: HaxoaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NYECKUE U XUMHUECKHE

CBOICTBa




65

Oxcup kpemuus(1V), kpeMHuEBast KUCIIOTA,

CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.

66
CrekJio, €ro moyrydeHue, BUABI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX THIIOB

68 Cuctematusanums 1 0o00OIIeHHE 3HAHUKA IO
teme "Hemeraminr"

69 KoHuTpoasHas padora o Teme "HemeTasr"

20 AHanu3 pe3yapTaToB KOHTPOJIbHON paboThI,
KOPPEKIHsI OIHO0K
[Tonoxenue metamios B [lepuoanueckoit
CUCTEME XMMHUYECKHUX DJIEMEHTOB.

1 Oco0eHHOCTH CTPOEHUS AIIEKTPOHHBIX
000JI104€K aTOMOB METAJIIOB

25 OO6mue ¢pu3nuecKre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHUKE

73 CmuiaBsl MeTaiioB. Koppo3us meramios

74 Pemenue 3aaau pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI Psii HAIPSKEHUI

75 METAJLIOB. O0mue CIIoCcOOBI

MOJIYYCHHA MCTAJJIOB




76

OO0mas xapakTepuCcTUKA METaNIOB
[Arpynnst [lepronueckoi cucteMbl
XMMUYECKUX JIEMEeHTOB. Hatpuii n kanuii:
MoJTy4eHre, PU3NIECKUEe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE ITPOCTHIX BEIIECTB U
HUX COCMHECHUI

77

OO6mrast xapakTepuCTUKAa METAILIIOB
ITArpynns! [Tlepuoanyeckor cucTeMbl

XUMHYECKHNX dJIEMEeHTOB. Maramii u
KaJIBIIMI: TOy4YeHHe, (HU3NUIECKUe
u XUMHYECKHE CBOWCTBA,
MMPUMEHEHHE TPOCTHIX BEIIECTB U
HUX COEIUHEHUI

78

JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS

79

AIOMUHMI: TIOJTydeHue, GU3ndeckue u
XMUMHUYECKHE CBONCTBA, MPUMEHEHUE

80

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI alTFOMUHUS, UX
MIPUMEHEHHE

81

Pemenue 3amgau Pa3JINYHbIX TUIIOB

82

[IpakTuueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"MeTaiisl IJIaBHBIX TOATPYIH”




OO01mas XxapakTepucTUKa METaIOB TOOOYHBIX
noarpynn (b-rpynm) Ilepuonnyeckoit

83 CUCTEMbI XUMHUYECKUX IEMEHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa

84 U €ro COEIMHEHUH, UX IPUMEHEHNE
Baxwuelimne coelMHEHNS] MapraHiia.

85 [lepmaHranaT Kanusi, €ro OKUCIUTEIbHbIE
CBOMCTBA
Ouznyeckue U XMMHUYECKHE CBOMCTBA JKeJe3a

86 u ero coequHenui. [lomyyenue u
MIpUMEHEHHE CIUIaBOB XKene3a

87 dusnyeckie 1 XUMHUYECKHAE CBOIICTBA MEU U
e€ COeIMHEeHUI, UX TPUMEHEHNE
Ouznyeckue U XMMHUYECKHUe CBOICTBA LIMHKA

88 U €ro COeTUHEHU, X IPUMEHEHHUE.
' 1pOKCOKOMITIEKCHI IMHKA
[Ipaktuueckas padota Ne 8. Permenue

89 AKCIEPUMEHTAJIBHBIX 33/1a4 TI0 TEME
"MeTaibl TOOOYHBIX MOATPYIH"

90 Pemenue 3a1a4 pa3nuyHbIX TUTIOB

o1 O06o011eHNe U CUCTEMATU3alUs U3yYeHHOTO
Marepuaina no teme "Merams"

92 KonTtponpHas padota no teme "MeTtasibl"




AHanu3 pe3ynpTaToB KOHTPOJIBHOM PaboTHI,

93 KOPPEKIHS OIHUO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pa3BuTus yesnoBeuectBa. [lonsitue o
Hay4HBIX METOJIaX MCCIICIOBAHUSI BEIICCTB
Hayunsie MIPUHIIUATIBI OpraHu3aIuu

95 XUMHUYECKOTO MMPOU3BOJICTBA.
[IpombinieHHbIe  CHOCOOBI  MOJMYYEHUS
BaKHEHUINX BEIIECTB

" XUMHYECKOE 3arpsi3sHEHHE OKpYXKaromen
Cpenbl ¥ €ro MOCIIEICTBHS

97 XHMHUS U 30pOBbE YEIOBEKA.
JlekapcTBEHHBIE CpeICTBA

o8 Xumud uiny. Poab xumun B o0ecrieueHnun
MUIIEBOM 6€30MacHOCTH

99 KocMmernueckue u napdromepHbie cpeacTBa.
briToBas xumust
XuMUs B CTPOUTENBCTBE. BaxkHelume

100 CTPOUTENIbHbIE M KOHCTPYKLIUOHHBIE
MaTepuaibl

101 XUMHS B CEIBCKOM XO3SIICTBE.
Opranuyeckrie 1 MUHEpAJIbHBIEC yI0OPEHUS

102 CucremaTu3aius 1 0000IIeHne 3HAHUN IO

TEMC




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Epemun B.B., Ky3spmenko H.E., Tepenun B.1., [Ipo3noB A.A., JIynun

B.B./mox pen. Jlyauna B.B. Xumus (yrioyOneHnssiit ypoeHns). 10 kinacc. - M,:

Hpoda, 2022

METOJNYECKHUE MATEPHAJIBI IJIAA YUYUTEJISA
https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI
CETH

HMHTEPHET

bubmuoreka IIOK https://m.edsoo.ru
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