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COJEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUS

TeopeTnyeckne 0CHOBBI OPraHuy4e CcKOi XMMMH.

[lpenvMer u 3HAUEHUE OPraHMYECKOH XUMHH, NPEACTaBICHHE O MHOTr000pa3uu
OpPraHUYECKUX COCTMHECHUM.

DNEeKTpOHHOE CTPOSHHE aroMa YIIepoa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHHUSL
BanentHbie BO3MOXXHOCTH atoMma yriepoja. XUMHYECKasi CBSA3b B OPraHUUYECKUX COEIMHEHUSIX.
Tunsl rubpuaM3aMu aTOMHBIX OopOuTaseil yriepona. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM
cBs3u (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). TUTIBI epeKphIBaHNS aTOMHBIX OpOUTanei, 6- 1
n-cBs3u. OnuHapHas, JABOWHas M TpoWHas cBsA3b. CrmocoObl pa3pbiBa CBsI3eH B MOJIEKYIIax
oprannveckux BeuectB. [loHsATHE 0 CBOOOAHOM pajsuKaie, HyKIeo(uie u 3JeKTpodue.

Teopust CTpoeHUsI OpraHuuyeckux coeauHeHuil A.M. bByriepoBa U COBpeMEHHBIE
IPEICTaBICHUS O CTPYKTYPE MOJIEKYINl. 3HaYEHUE TEOPUH CTPOEHUSI OPraHUUYECKUX COETMHEHUI.
Mornekynsapabie U CTpyKTypHble GopMynbl. CTpYKTypHBIE (OPMYIBI pPa3IUYHBIX BUJOB:
pa3BEépHyTas, COKpal¢HHas, ckeneTrHas. M3omepus. Buasl wu30oMepuu: CTpYyKTypHas,
IPOCTPAHCTBEHHAs!: TEOMETPHYECKas, onmuueckas. DIEKTpOHHbIE S(PQeKTl B MOJEKylax
OpraHUYECKUX COeTMHEHUN (MHAYKTUBHBIN U ME30MEpHBIH d(PPEeKThI).

[IpencraBnenue o KiacCH(pUKAMK OpraHUYecKuX BemecTB. [loHsaTre 0 QyHKIMOHATBHOM
rpynne. I'omonorusa. I'omonormueckue psiapl. CucteMarnueckass HOMEHKIATYpa OpPraHMYeCKUX
coequaennit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OT/ICIBHBIX IPEICTaBUTEIICH.

OcobGenHocTd M KIacCUUKAalMs ~ OpraHWyeckux  peakuuil.  OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKI[UH B OPTaHUYECKON XUMUU.

OKcIepuMEHTaIbHbIE METOJbl W3YUEHHUs BEILECTB U UX MPEBPAILCHUI: 03HAKOMJIEHUE C
oOpa3iamMy OpraHWYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, OMBITHI MO MPEBPAICHUIO
OpraHMYECKUX BEILIECTB IpU HArpeBaHuu (IUIaBlieHHE, OOYINIMBaHUE U  TOpEHHue),
KOHCTPYMPOBAHHUE MOJENIEH MOJIEKYJI OPTaHMYECKUX BELIECTB.

YrieBoaopoasl.

Aunkanbl. ['oMonornueckuii psi ankaHoB, oOmas Gopmyna, HOMEHKIATYpa U U30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY/ aIKAHOB, SP°-THOPHAN3AINS ATOMHBIX
opOuTaneit yriaepoaa, 6-cBsi3b. u3nueckue CBOMCTBA ATKAHOB.

XUMHYECKHE CBOMCTBA alKaHOB: PEAKIUU 3aMEIICHUS, U30MEpU3aIUH, 1T IPUPOBAHHUS,
HUKIU3alUM, [HPOJIN3a, KPEKUHTa, TOpPEHUs, oKucieHue anxkanoe. llperncraBieHue o
MEXaHU3ME peaK Uil paIuKaIbHOTO 3aMEILCHU .

Haxoxnenue B mpupojae. CriocoObl MoIydeHUs: U TPUMEHEHUE alIKaHOB.

[Muxnoankanbl. O6m@as GopMyna, HOMeHKIaTypa U n3omMepus. OCOOEHHOCTH CTPOCHHS U
XMMUYECKHUX CBOWMCTB MalblX (IIUKIONPOINAH, IUKIOOYTaH) U OOBIYHBIX (IUKIONEHTaH,
[IUKIIOTEKCaH ) MUKI0ATKaHOB. CITOCOOBI TOTYUYEeHHS M1 TPUMEHEHUE ITUKIOATKAHOB.

Ankensl. 'omoniornueckuil psia ajakeHoB, oOImast popMynia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AKCHOB, SP’-THOPHAM3AINS ATOMHEIX OpOHTaneil
yraepoaa, 6- U n-cBs3u. CTpyKTypHas U reoMeTpudeckas (Liuc-TpaHc-) ndoMepus. Ousnueckue
CBOIMCTBAa alKeHOB. XMMHUYECKHE CBOMCTBA: pEaKUUU MPUCOSAUHEHUS, 3aMEIICHHS B O-
IIOJIOKEHHUE IIpU JABOMHOMW CBSI3M, MOJMMeEpU3aluu U okucieHus. IIpaBuino MapkoBHHKOBA.
KayecTBeHHbIE peakiuu Ha JBOIHYIO cBs3b. CIOCOOBI MOJIy4eHHSI U NPUMEHEHUE AJIKeHOB.
Paoukanvnoe npucoeounenue 0pomMosooopooa K aIKeHAM 6 NPUCYMCHIGUU hnepeKuceil
(Ilepexkucnutit 3¢hghexm Xapawa).



Ankanuensl.  Knaccudukanus — ankagueHoB  (CONpsDKEHHBIE, — M30JIMPOBAHHBIE,
kymyauposannvle). OCOOEHHOCTH  JIEKTPOHHOIO CTPOEHUS U XUMHYECKMX CBOMCTB
CONpsKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsmKEHHBIX TUEHOB.
Cnoco0bl oTydeHus U IPUMEHEHUE AJIKaJUCHOB.

DOnacToMepsl: HATypajdbHBIH  KaydyK, CHHTETHYeCKHe Kaydyyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIH, N30IPEHOBBII) U CHIIMKOHBI. Pe3nHa.

Anxusbl. ['omonorndeckuil psa ankuHoOB, oO0mmas Gopmysia, HOMEHKIATypa U U30MEpHSL.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNT AJKWHOB, SP-THOpUIU3AIUs aTOMHBIX
opOutaneit yrnepona. DuU3MYECKHME CBOMCTBA QJIKMHOB. XHMHYECKHE CBOMCTBA: pPEaKIUMH
IPUCOECIUHEHHUS, TUMEPU3allUi U TPUMEpPU3ALNH, OKUCIeHUs. KucaoTHbIe cBOWCTBA alKUHOB,
UMEIOIIMX KOHLIEBYIO TPOHHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TPOHHYI CBsA3b. Criocol bl
MOJIy4EHUSI U TPUMEHEHHUE aJIKUHOB.

Apomatudeckue yriieBoaoposl (apeHsl). I'omonornueckuil pss apeHoB, oOmas gopmysna,
HOMEHKJIATypa U HU30Mepus. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYINIbI OEH30a.
dusnyeckue CBOMCTBA apeHOB. XMMHMUECKHE CBOWCTBAa OEH30Jla W €r0 TOMOJIOTOB: PEaKIHUH
3aMelleHUsI B OCH30JbHOM KOJIBIIE U YIVIEBOJOPOJHOM pajMKaje, peakuMH MPHUCOEAUHEHHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ouna. [IpeacraBienne 006 OpUEHTHUPYIOIIEM JCHCTBUH 3aMeCTUTENEH
B OCH30JIbHOM KOJIbIIE Ha MpHUMeEpe AJKUIBHBIX PAUKAIOB, KapOOKCHIIBHOW, TMIPOKCHUIBHOM,
aMMHO- M HUTPOTIPYIIIbI, aTOMOB rajoreHoB. OCOOCHHOCTH XWMHUYECKUX CBOMCTB CTHPOJIA.
[onumepuzamust  crupona. CrocoObl  MOMy4eHHS] M = OPUMEHEHHE  apOMAaTHUYECKUX
YITIEBOJIOPOOB.

[Mpupoansiii ra3. Ilonyraeie HedrsHbie Ta3pl. Hedrs u €€ mpoucxoxaenue. KameHHBIH
yroilb M MPOJAYKTH ero mnepepadoTku. CrocoObl mepepaboTku He(TH: MeperoHka, KPeKUHT
(TepMHUECKUH, KaTalUTH4ecKuil), pudopmuur, nuponus. [Ipoaykrel nepepabotku HedTH, HX
IpUMEHEHUE B TPOMBILUIEHHOCTH U B OBITY.

['eHeTnueckas CBSI3b MEXAY Pa3INYHBIMU KJIACCAMU YITIEBOJAOPOIOB.

DJIEKTPOHHOE CTPOECHME TaJIOTEHIIPOU3BOIHBIX YIJIEBOJIOPOIOB. Peakiiuy 3ameleHus rajioreHa

Ha  TUJAPOKCOTPYIIY, HUTPOTPYNIy, I[HWAHOIpyHIy, aMmuHorpymnmny. JleiictBue Ha
TAJIOTEHIIPOM3BOJHBIE  BOJAHOIO M  CHOHUPTOBOIO pacrBopa ILENo4Yd. Biaumonerncrsue

JMTAJIOTCHAJIKAHOB ¢ MarHueM W LUHKOM. [IOHATHE O METajNI0OpPraHMYECKUX COEIUHEHUSX.
Macznuitopeanuyeckue CcOeOuHeHus. Peaxkmue I'punsvapa. UcnonszoBanue
TaJIOTEeHIIPOU3BO/IHBIX YIIIEBOJOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOJAbl HW3YYeHHs] BEUIECTB W WX MPEBPAICHHUI: H3ydeHUE
¢u3nyeckux  CBOWCTB  YIVIEBOJOPOAOB  (PacTBOPUMOCThb),  KAYECTBEHHBIX  PEAKIUI
VIJIEBOJIOPOIOB PA3IMYHBIX KIaccoB (oOecrBeurnBaHNE OPOMHOM WJIM MOJHOW BOJBI, PACTBOpPA
nepMaHraHaTa Kajus, B3aHMMOJCWCTBHE alleTWJIEeHAa C AaMMHUAa4HBIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YIJIepoJa W BOJOpPOJa B OPraHMYECKUX BEIIECTBAX,
NOJTlydeHUEe JTUJIEHA W H3Y4eHHE €ro CBOMCTB, O3HaKoMJeHHe ¢ Koyulekuusmu «Hedrb» u
«Yronpy, ¢ oOpa3llamMM IUIacCTMAacCc, KaydykOB M PE3UHBI, MOJIEIUPOBAHUE MOJEKYI
YITIEBOJIOPOOB ¥ TAJIOTEHITPOU3BOIHBIX YIIIEBOIOPOIOB.

Kuciaopoaconep:kamme oprannyeckue coeHe HU.

[lpenenvHbie omHOaTOMHBbIE cHUPTHl. CTpoeHHE MOJNEKyd (Ha MpUMEpe MeTaHojla U
sTanona). ['omonornyeckuii psn, obmas Gopmyna, H30Mepusi, HOMEHKIATypa U KiaccupuKanus.
®u3nueckue CBOWCTBA MpENeNbHBIX OJHOATOMHBIX CIHPTOB. BomopomHbie CBS3U MeXIy
MOJICKYJTaMH ~ CIIUPTOB. XWMHYECKHE CBOWCTBA: pEaKIMH 3aMEIleHUs, JIeTHApaTaluu,
OKHCIICHU S, B3aUMO/ICHCTBHE C OPTAHMYECKUMHU U HEOPraHMYeCKUMHU Kuciaotamu. KauecTBeHHas
peakius Ha OIHOATOMHBIE CHUPTHI. JlelicTBHE ATaHONAa M METaHOJa Ha OPraHW3M YeIOBEKa.
Crnioco0bl osTydeHus ¥ MPUMEHEHUE OHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upel, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (U3HYECKUX U XUMHYECKUX
CBOWCTB.



MHoroaroMHble COUPTHI — 3TUJICHIIMKOIb U IIHICpUH. DU3MUECKHEe U XUMHUYECKUE
CBOMCTBA: pEaKUU 3aMELICHMs, B3aUMOJCHCTBHE C OpPraHUYECKUMHU M HEOPraHMYECKUMHU
KUCIIOTaMH, Ka4eCTBEHHAsl peaKkuusi Ha MHOTOATOMHBIE criupThl. [IpencTaBienne o MexaHu3Me
peakiuii HykiIeo(puiabHOro 3ameneHus. Jleficteue Ha opranu3M 4enaoBeka. Crioco0bl IOTydeHus
U TIPUMEHEHNE MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYbl, B3aUMHOE BIUSHUE THJIPOKCOTPYIIIIBI U OEH30JIBHOTO sapa.
®usnueckue cpoiictBa (peHona. OcoOEHHOCTH XMMHYECKUX CBOMCTB (eHosa. KauecTBeHHbIE
peakuun Ha ¢eHon. TokcmunocTh ¢eHonma. CrocoObl MONMydYeHUs M NpUMEHEHHue (QeHoza.
deHondopmanbaeTuIHAs CMOJIA.

KapOonunbHble CcOeIUHEHUS — aJbJIETHAbl M KETOHBI. JEKTPOHHOE CTpPOCHUE
KapOOHMJIBHON Trpynnbl. l'omosiornyeckue psabpl albAErWI0OB M KETOHOB, oOm@s Qopmy:na,
U30MepHsl W HOMeHKIaTypa. @u3nMdeckue CBOWCTBA allbJCTUOB W KETOHOB. XUMHYECKHE
CBOMCTBA alpJETMJOB M KETOHOB: peakuuu mnpucoequHeHus. OKUCIEHUE albIeruiioB,
KaueCTBEHHBIC peaKknuu Ha anbiaeruabl. CIocoObl MOJMydeHHs W TPUMEHEHHUE albJeTHIOB U
KeTOHOB. Cunme3 cnupmoeé ezaumooeiicmeuem KapoOoOHUINbHBIX COCOUHEHUN C PeaKmueom
T'punsvapa.

OIHOOCHOBHBIE MpEAENIbHbIE KapOOHOBBIE KHUCIOTBI. (OCOOEHHOCTH CTPOEHHUSI MOJIEKYI
KapOOHOBBIX KuCIOT. M3omepuss m HoMeHKIaTypa. DuU3HYECKHE CBOMCTBA OIHOOCHOBHBIX
IpeaenbHbIX KapOOHOBBIX KUCIOT. BOJOpoaHBIE CBS3M MEXIY MOJIEKYIaMH KapOOHOBBIX
KUCIIOT. XMMHYECKHE CBOWCTBA: KUCJIOTHBIE CBOMCTBA, PEAKUHs STEPUQPHKALNH, PEAKIHH C
y4acTHEM YITIEBOJOPOJHOTO paaukana. OcoOeHHOCTH CBOMCTB MypaBbMHOW KMCIOTHL. [loHsTHE
O TPOU3BOJIHBIX KAapOOHOBBIX KHUCIOT — CJIOXHBIX d¢upax. Mexanuzm peakyuu
amepugurayuu. Muoroodpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMPEACTbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, TUKApOOHOBBIX KHUCIOT, I'MIPOKCUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTenn BbICHMX KapOOHOBBIX KHUCIIOT: CT€APUHOBAs, MaJbMUTUHOBAs, OJICMHOBAs,
JIUHONEBAS, TUHOAeH08as KACIOTH. CITOCOOBI MOTydeHHS U TPUMEHEHHE KapOOHOBBIX KHCIIOT.
Crnoxnble 3¢upsl. 'oMonmornueckuit psn, obupas (opmyna, u3oMepus 1 HOMEHKIATypa.

DU3NYECKHE U XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEJIIOYHOM CpeIe.

MBpbL14 KaK cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHE.

DKCIEepUMEHTAIFHBIE METOMBI WU3YYCHHUS BEINECTB M WX IMPEBPALCHUIN: PaCTBOPUMOCTH
pPa3IMYHBIX CIUPTOB B BOJE, B3aWMOJICHCTBUE JTaHOJA C HATPUEM, OKUCIECHHE STHUIIOBOTO
CIUpTa B aJbJCTH] Ha PACKAUIEHHOW MEIHOW MPOBOJIOKE, OKUCICHHE JTHJIOBOTO CIIUpPTa
JUXPOMATOM KaJusl (BO3MOYKHO MCIIOJIb30BAHHE BHICOMATEPUAIIOB), KAUCCTBCHHBIC PEAKIIMH HA
anpaerunpl (¢ ruppokcumom guammuucepeopa (I) m ruapokcumom wmemu  (l1)), peakius
rauiepuna ¢ rugpokcugoM Meau (Il), Xumudeckne CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHICTBUE pacTBOpa MIOKO3bI ¢ Tuapokcuaom meau (I1), B3auMoneiicTBue Kpaxmaia
MOJIOM, PEIICHHE IKCIIEPUMEHTANBHBIX 331au 1o TeMaM «CrupTel U (QeHoib», «KapOoHOBBIC
KuCHOThl. CIIOXKHBIE 2UPBI».

A30T U cepocojep:kallye OpraHnyecKue coeauHe HUsl.

AMUHBI — OpraHWYeCKHe TIPOU3BOJHBIC aMMHaka. Kiaccuukanus aMUHOB:
anudaTHIeCKue U apOMaTUUYECKHE; MEPBUYHBIC, BTOPUYHBIC U TpeTUYHbIe. CTPOCHUE MOJEKYII,
oOmiast gopmyma, u3oMepus, HOMCHKIATypa W (DU3MYECKHE CBOWCTBA. XUMHUYECKOE CBOHCTBA
amnpaTHIeCKUX aMHHOB: OCHOBHBIE CBOWCTBA, AIKWIMPOBAHHE, B3aUMOJICHCTBHUE MEPBUIHBIX
AMHHOB C a30TUCTON KUCIOTOM. COJM aTKHIIAMMOHHUSI.

AHUIIUH — TIPEICTAaBUTEIh aMHHOB apoMaTH4eckoro psina. CTpoeHne aHuianHa. B3anmHuoe
BIIMSIHUE TPYIIl aTOMOB B MoJekyle anminHa. OCOOCHHOCTH XMMHYECKUX CBOWMCTB aHWIJIHMHA.
KavectBenHble peakuuy Ha aHWIHMH. CrocoObI TOJYyYeHUs W MPUMEHEHHE av(aTHYecKux
amuHOB. [lonyuenne aHunmHa U3 HUTPOOSH30IA.

Humpocoeounenun: nonyuenue, npumenenue. Jluazocoeounenus u ux HpUMeHeHUE.

Cepoopzanuuecxue COCOUHEHUA U UX npumenenue. Femepouumu, wecmuujieHHble
2emepouuKiibl ux HaxodcoeHue 6 npupode, 3nHauenue. Kemo-enonvnasn maymomepus



a-cuopokcunupuouna. Ilpeocmasnenue 060 umuoazone, nunepuoune, RUpPUMUOUHE,
HUKomuHe, amponuHe.

Bbuojiornyecky akTUBHbIE BelECTBA
Amunokuciotel. Homenknatypa u u3omepus. OtieiabHble TPEACTABUTEIU 0O-aMHUHOKHUCIIOT:
rUnuH, aqadnH. Ousndyeckrue CBOMCTBA aMHMHOKHCIIOT. XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT
KaKk aMQOTEepHBIX OpPraHMYECKUX COCIUHEHMI, peakius IOJUKOHACHCAIluH, OOpa3oBaHUE
NEeNTUAHON CBs3U. buonorndeckoe 3HaueHWE aMUHOKHUCIOT. CHHTE3 M TUIPOIU3 MENTHUJIOB.
OcHosHble amunokuciomel, oopasywuwue oenku. Hzomepusa npeoenvHvblX aAMUHOKUCOM.
Onmuueckan uzomepus.

benxu kak mpupomgHbie momuMepbl. llepBHuYHAas, BTOpUYHASS W TPETHYHAS CTPYKTypa
0eNKoB. XMMHUUYECKHE CBOWCTBA OEIKOB: TMAPOJIH3, ACHATYpAIlMs, Ka4eCTBEHHBIC PEaKIUU Ha
Ooenku.  Xumuueckue  mMemoovl  YCMAHOGNEHUA  AMUHOKUC/IOMHO20  cocmaea U
ROC1E008AMENbHOCIU.

DKCepUMEHTATbHBIE METOJIbI M3YYCHHS BEIISCTB M WX NPEBPAICHUN: PACTBOPCHHE
OeNKOB B BOJE, JICHATypallusi OCIIKOB MPH HArpeBaHWH, IIBETHBIC PEAKIUM Ha OCJIKU, PEeIeHUe
SKCIEPUMEHTANBHBIX 337]ad MO0 TeMaM <«A30TCOJepiKallie OpraHUYeCKUEe COCIUHEHHS» U
«Pacnio3HaBaHME OPraHUYECKUX COCTUHEHU .

Kupsl. Ctpoenne, Qu3nuecKkrue U XUMHYECKAE CBONCTBA KUPOB: TUIPOIHU3 B KHCIOH U
mesnoYHoM cpene. OCOOEHHOCTH CBOWCTB KHPOB, COJIEPIKAIMX OCTATKH HEMPEACITbHBIX KUPHBIX
KucaoT. JKupsl B npupoe.

OOmast xapakrepucThka yrieBogoB. Kiaccudukanus yriaeBomoB (MOHO-, IU- U
nonucaxapuabl). Jluneinvlte u yukiuyeckue cmpykmypol. ITUKO3UOHBLIL 2UOPOKCUT, €20
cneyuguueckue ceoiicmea. Ilonamue o 2nukosuoax. Ilupanozer u  ¢hypanoser.
Monocaxapuipl: TIIOKO3a, (PYKTO3a, Trajlakrosa, pubo3a, jAe3okcupudosa. Dusnueckue
CBOMCTBA M HaXoxJeHue B npupojae. PorocuHTe3. XMMHUUECKUE CBOMCTBA IIFOKO3bI: PEAKIIUHU C
y4aCTHEM CIUPTOBBIX M aJbJACTHIHON TPYII, CIMPTOBOE W MOJOYHOKUCIOE OpOXKEHHUE,
ayuauposanue, ankuauposanue. IlpumeHeHne TIIOKO3bI, €€ 3HAYCHUE B JKU3HEIEATEIIBHOCTU
opranu3ma. Jlucaxapunabl: caxapo3a, MalbTO3a M JlakTo3a. BoccTaHaBiauBawmme U
HEBOCCTAHABJIMBAIOIIME JUCaxapuabl. [ uaponu3 nucaxapunoB. Haxoxnmenue B mpupoge u
npumenenue. [lonucaxapunpl: Kpaxmall, TJIMKOTeH M I1euitoi03a. CTpoeHue MakpOMOJIEKYI
Kpaxmajia, TJMKOTeHa W MeJUTosio3bl. dusnveckne CBOWCTBA Kpaxmalla M IEJUTFOJIO3BI.
XUMHYECKUE CBOWCTBA Kpaxmaya: TUAPOJIU3, KAYECTBEHHAs pPEaKUs C MOJAOM. XHUMHUUYECKUE
CBOMCTBA IIEJUTIONO03bI: TUAPOIN3, TToTydeHue d(pupoB 1emono3bl. [loHsTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alle€TaTHBIN IIETK).

BricokoMoJieKyIsipHbIE COeIUHEHUS .

OCHOBHBIE MOHSTHUSI XUMUU BBICOKOMOJIEKYISPHBIX COEIUHEHHI: MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEPHU3alMU, CPEeaHsAs MOJeKylspHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYISIPHBIX CO€AMHEHUHM — MOJUMepHu3alus U MOJHUKOHAEHC CaIHs.

Cononumepuzauu}z.
HOJ'II/IMepH bIC MaTcpuaJlbl. IImacTmaccel (H OJINDOTHUIJICH, MMOJIMTIPOIUIICH,
MMOJMBUHUJIXIIOPHU A, IMOJIUCTHUPOJI, MOJUMCTUIIMCTAKpPHJIAT, HOJ'II/IKap6OHaTI)I,

noJudTHIICHTepedTanaT). YTUian3anus U nepepadoTka miactuka. Komnozummusle mamepuansl.
Ilepcnekmugol ucnonb306aHUA KOMROZUMHBIX MAMEPUANO8. YelennacmuKku

BonokHa: HaTypajibHblE (XIONOK, LIEPCTh, LIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH M JIaBCaH ).

[Tomumepsl  crienManbHOTO  Ha3Ha4YeHHWs  (TeVIOH, KeBJap, DIIEKTPOIPOBOIANIE
MOJIUMEPBI, OHopa3naraeMble MOJIMMEpBI).



OKCHepUMEHTAbHbIE METO/bl M3y4eHHUsl BEIIECTB M MX MpEBpalCHUI: 03HAKOMIICHUE C
o0Opa3llaMid IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydyKoB, peIleHUe
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacno3HaBaHue MJIaCTMACC U BOJIOKOH».

PacuérHble 3a1aun.

Haxoxxaenne MoJeKyasipHOM (OpMyIIbl OPTaHUYECKOTO COEAMHEHHUS TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJICHHE MOJIEKYISIPHOH (POpPMysIbl OpPraHUYECcKOro
coenmuHEHUs 1Mo Macce (00bEéMy) MPOIYKTOB CropaHus, IO KOJMYECTBY BelmecTBa (Macce,
00bEMY) MPOJYKTOB PEAKIIMHU W/MIM UCXOJHBIX BEILECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOpMYIIbI
OpPraHMYECKOr0 BEIIECTBA HAa OCHOBE €ro XMMMUYECKMX CBOWCTB MJIHM CHOCOOOB IOJIydEHHS,
OTIpe/IeIeHUE JA0JIM BBIXOJa MIPOIYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3EH MpU U3ydeHUM opraHuuyeckod xumuu B 10 kiacce
OCYILECTBJISIETCS. 4Yepe3 MCIOJIb30BaHWE Kak OOIMX eCTECTBEHHO-HAyYHBIX IOHSTUH, TaKk H
MOHSTUW, TPUHSTHIX B OT/EIBHBIX MTPEIMETaX €CTECTBEHHO-HAYIHOTO ITUKIIA.

O0ume ecrecTBEHHO-HAyyHbIE MOHSTUS: SBJICHUE, HAYYHBIH (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalM3, CUHTe3, KiIaccudukanus, HaOMOIEeHUE, U3MEpPEHHE, HKCIEPUMEHT, MOAEb,
MOJICTUPOBaHUE.

®duszuka: marepus, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKyJa, SHEPreTHUeCKUM
YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3NYECKHE BEIUYMHBI,
€IMHUIIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucreMma, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN M TeTepOTPO(HBI TUI MUTaHUA, OpokeHue, (HOTOCHHTE3, IbIXaHUE, OeNKH,
YITIEBOJIbI, KU PbI, HYKIEUHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadmsi: mosie3HbIE HCKOTTaEMBbIE, TOTIITHBO.

TexHOOTHS: MUIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHMS, MOIOIIME CPE/ICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKIUX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTHyeckue 0OCHOBBI XUMHHU.

AtoM. CocTaB aTOMHBIX fep. XUMUYECKUM 351eMeHT. M30Tonbl. CTpoeHUE 3JIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPIeTUUYECKUE YPOBHU U MOJYPOBHHU. ATOMHBIE
opoutanu. Knaccudukanus XUMHYECKHX 3JIeMEHTOB (S-, p-, d-, f-anementsi). Pactipenenenue
QJICKTPOHOB TI0 ATOMHBIM OpOUTAISIM. DJEKTPOHHBIC KOH(PHUTYpAIlMH aTOMOB JJIEMEHTOB
MepBOT0O—4YeTBEPTOTO MEPHUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHUM, JJIEKTPOHHBIC
KOH(UTYpallii UOHOB. DIJIEKTPOOTPULIATEIBHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonuueckas cucremMa XuMUUYecKux diaemeHToB [
MengeneeBa. CBsA3b INEpUOIUYECKOTO 3akoHa U [lepmoandeckol CHCTEMBI XUMHUUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TeOpHel CTPOEHHUsSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB
XUMUYECKHX DJIEMEHTOB M OOpa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIIECTB MO TPYyNIaM M
nepuoaam. 3HaueHue nepuoauueckoro 3axkona /.M. Menneneena.

XuMUUecKass CBS3b. BUIbI XMMHUUYECKOW CBS3U: KOBAJECHTHAs, WOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOW CBSI3U: OOMEHHBINM U JOHOPHO-AKIENITOPHBIN. DHEPTHs
U JyiiHa cBsi3u. [lonsipHOCTH, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBs3u. KpaTHbie
cBs3u. BoopoaHas cBsA3b. MexXMONEKyIIpHbIE B3aUMOJCHCTBHSI.

BajneHTHOCT, M BajJCHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b AJIEKTPOHHOW CTPYKTYPHI
MOJIEKYJT C MX T€OMETPUYECKUM CTPOCHUEM (Ha NpUMEpPE COEAMHEHHH 3JIEMEHTOB BTOPOTO
nepuoza).



[IpencraBieHre O KOMIUIEKCHBIX coequHeHusAX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBaTellb, JIMTaHAbl. 3HAuY€HHE KOMIUIEKCHBIX coeauHeHui. Ilonarue o
KOOPJIMHALMOHHON XUMHHU.

BenectBa MOJEKYISIpHOTO M HEMOJEKYJISAPHOTO CTPOECHMsS. THIBI KPUCTAIIMYECKUX
PeIETOK (CTPYKTYp) M CBOMCTBA BEIECTB.

[lonsitne o nucnepcHeix cucremax. Mcrunusie pactBopsl. [IpencraBienne o KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUsI KOHLEHTpAllMKd pacTBOPOB: MaccoBasl [J0Jisi BELIECTBA B
pacTtBope, MoJsipHass ~ KOHIleHTpanus. HacellleHHbIE ¥ HEHACHIEHHBIE  PaCTBOPHI,
pactBopuMoOcCTh. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKMX BEUICCTB. TpUBHAILHBIE Ha3BaHUs
OTJEIBHBIX IPEICTABUTENECH HEOPraHUYECKUX BEILECTB.

Kinaccugukanus XaMuyecKuX peakiuii B HEOPraHM4eCKOM 1 OpraHuYecKol XUMMUU. 3aKOH
COXpaHEHHUsI MacChl BEILECTB; 3aKOH COXPAHEHHUsSI W MPEBPALICHUSI SHEPIUHM IPU XUMHYECKHUX
peakuusix. TenmoBsie 3pekTbl XUMHUUECKUX peakuuil. TepMoxuMuyeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (JaKTOpoB. ['oMoreHHbIE
U reTeporeHHble peakuuu. Katanus u katanuzaTopsl.

OOparumble © HeoOpaTHMBIE peakuu. XUMHYECKoe paBHOBecue. KoHcTaHTa
XAMHYECKOTO paBHOBecUs. DakTopbl, BIMSIOUME Ha IOJ0KEHUE XMMUUYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJECHHE W KOHLEHTPALMU BEIECTB, Y4acTByOUMX B peakuuu. [Ipunoun Jle
[MaTense.

Onekrponutuueckass aucconuanus. CunbHble H  cialdbie  37eKTponuThl. CTeneHb
nucconpanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEMTpaibHas, IiesiouHas. Bogopoaubrit
nokazarens (PH) pactBopa. ['maponus coneii. Peakiiuu noHHOTO 0OMeHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKuciauTens u
BOcCTaHOBUTENb. [Ipoliecchl OKHUCIEHMST M BOCCTAaHOBJIEHHUs. BaxHeillllme OKUCIUTENW U
BOCCTaHOBUTENU. MeTO/| 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIU3 pacCTBOPOB U PACIJIaBOB BEILECTB.

ODKCHEPUMEHTAIBHBIE METOJIbI HM3Yy4EHHUsI BEIIECTB M WX MPEBpallCHUM: pa3iokeHHue
MEepOKCHAA BOJOpOAA B IMPUCYTCTBUU KaTajau3aTopa, MOJEIM KPUCTALIMYECKUX PEILETOK,
IPOBEJCHUE peaKuuil HMOHHOrO OOMEHa, OIpeAeieHUuEe Cpeabl pPacTBOPOB C IOMOIIBIO
WHJIMKATOPOB, M3yYCHHE BIHSHUS PA3MUYHBIX (AKTOPOB HA CKOPOCTh XMUMUUYECKOW pEaKIuu U
MOJIOKEHHE XUMHYECKOTO PaBHOBECHSI.

Heoprannueckasi xumusi.

[lonoxxenue HemeramwioB B llepuommueckoil cucreme xumuyeckux syemeHToB J[.I.
MenneneeBa M OCOOCHHOCTH CTpOEHHUS HMX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJIOB.
Annotponusi HEMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, ocdopa U yriepoaa).

Bonopon. Tlonydenue, gusndeckne M XMMHYECKHE CBOMCTBA: PEAKIIMU C METaUIAMH M
HEMETaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOWCTBA. [ 'nipupl. TOMIMBHBIC 3JIEMEHTHI.

["anorensl. Haxoxxaenue B mpupoje, CrocoObl MOMydeHUs, PU3NUECKHe U XUMHYECKUe
cBoiictBa. ['asloreHOBOOpOaBI. BaxkHellme KuCIOpPOACOAEPKAIME COCAUHEHUS TAJOTEHOB.
JlabopaTopHble U MPOMBILIUIEHHBIE CIOCOOBI MONIYYeHUs TajloreHoB. [I[puMeHeHne raioreHoB u
WX COCINHEHUH.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJTYYEHUs KUCIOPOAA.
DU3MYECKMEe M XUMHYECKME CBOMCTBA M NPUMEHEHHE KuciIopoda W o030HAa. OKCUIbl U
MEPOKCHUIBI.

Cepa. HaxoxneHue B Mpupojie, CHOCOOBI MOMy4eHHs, (U3MUYECKUEe U XUMHYECKUE
cBoiictBa. CepoBomopon, cymbduabl. Oxcua cepbi(1V), okcuna cepei(VI). Cepaucras u cepras
KUCIHOTBI U HuX coiu. OCOOEHHOCTH CBOWMCTB CEpHOW KucCIOTHL. [IpuMeHeHue cepbl U e€
COCIMHEHHUM.

Azor. Haxoxxaenue B mpHpone, CIOCOOBI TMONydeHHs, (U3MYecKue W XUMHUYECKue
cBOWCTBAa. AMMHUAK, HUTpUIbl. OKcuabl a3ora. A30THUCTas M a30THAs KUCJIOTBI M MX COJIH.



Oco0eHHOCTH CBOMCTB a30THOW KHMCHOTHL. lIpuMeHeHHe a30Ta U ero coeauHEHUi. A30THbIE
ynoOpeHus..

®ochop. Haxoxnenwe B mpupoie, CIOCOObI MONydCHHS, (U3HMYCCKUE U XHUMHYECKUE
cBoiictea. Dochunet u Qochun. Oxcuasl dochopa, ¢ocdopHas kucioTa U €€ COJH.
Ipumenenue docdopa u ero coenunenuii. ocopHeie ynoOpeHuUs.

VYrnepon, HaxokAeHHE B TMpupone. AJuloTponHble Moaudukanuu. Pusnyueckue u
XUMHUYECKUE CBOWCTBA IMPOCTHIX BELIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcua yrimepoma(ll),
okcup yraepoma(lV), yrompHas kuciora U e€ conu. AKTHBHUPOBAHHBIA Yroib, aacOpOLHSL.
Oymnepensl, rpadeH, yriaepoAHble HaHOTPYOku. IlpuMeHeHHe  TPOCTHIX  BEIECTB,
00pa30BaHHBIX YITIEPOAOM, U €r0 COEANHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MoilydeHHs, (U3HMYeCKue U XUMHYECKUe
cBoiictBa. Oxcup kpemuaus(1V), kxpemHuEBas KUCI0Ta, CHIIMKATHL. [I[puMEHEHUE KPEeMHUS U €T0
coequHeHni. CTEKII0, €ro MoJy4eHHe, BUbI CTEKIA.

[Tonoxenue meramioB B [lepuoaunueckoit cucTeMe XuMUUYECKUX 3J1IeMeHTOB. OCOOeHHOCTH
CTPOCHUS IJIEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. O0nme pu3ndeckue CBOMCTBA METAIIOB.
[IpumeHeHne MeTamioB B ObITY U TexHUKe. CIJIaBbl METAJLIIOB.

DJIEKTPOXUMUYECKUN sl  HANpsbKeHUU  MeTawioB. OOmme crmocoObl  MOTy4eHUs
METAJIJIOB: TUAPOMETAJULYPIUs, TUPOMETAILTYPIHs, deKrpoMeTaityprus. [lonsrue o xoppo3uu
MeTal10B. CriocoOb! 32Tl OT KOPPO3UH.

OO6mms xapakrepuctuka MetamuioB |A-rpynnel Ileproanyueckoil CHCTEMBI XMMHUYECKUX
sneMeHToB. HaTtpuil u kanuii: monydenue, Gu3nyeckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE
IPOCTHIX BEILECTB U UX COCAMHEHUH.

OO6urps xapakrepuctuka meramwioB |lIA-rpynner Ileproauueckoit cucTeMbl XHUMHUYECKUX
SJIEMEHTOB. Maruuii W KaJbUHWA: TOJNydeHHe, (QU3NYEeCKue W XMMHYECKHE CBOMCTBA,
IPUMEHEHNE MPOCTHIX BEIECTB M UX coequHEeHH . JKECTKOCTh BOJIBI M CIIOCOOBI €€ YyCTpaHEHUSI.

ANIOMUHUN: TOTydeHue, (U3NYeCKHe U XMMHYECKUEe CBONCTBA, MPUMEHEHUE MPOCTOro
BEIIECTBA M €r0 COeIMHEHUH. AMQOTepHbIE CBOHCTBAa OKCHJAA M THAPOKCHAA ATIOMUHUS,
TUJIPOKCOKOMILIIEKCHI IFOMHHUSI.

OOmast xapakrepucTuka MeTaioB Mo6ounslx noxarpynn (b-rpynmn) Ilepuognueckoit
CHUCTEMBI XUMUYECKUX 3JIEMEHTOB.

dusnYecKre U XMMUUYECKHE CBOMCTBA XpoMma U ero coeauHeHui. OKCUIIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl n nuxpomarbl, UX OKHCIUTEIbHBIE CBOWMCTBA.
[TonydeHnue U mpuMEHEHUE XpoMa.

@usnyeckue M XUMHYECKME CBOMCTBA MapraHla M €ro CoeJuHeHuiu. Baxuennme
coenuaenus mapranua(ll), mapranua(lV), mapranua(VI) u mapranma(VIl). Ilepmanranar kamus,
€ro OKHCIIUTEIbHbIE CBONCTBA.

du3nyecKre U XMMHUYECKHE CBOMCTBA JKeJie3a U ero coequHeHu. OKCUIbl, TUAPOKCUABI U
commu >xene3a(ll) u sxenesa(lll). [Tomyuenne u npuMeHeHUE Keye3a U €ro CIIaBOB.

PuU3MUECKHE U XUMUYECKUE CBOMCTBA MeU U €€ coennHeHui. [lonydenne u npumMeHeHue
MEIN U €€ COeTNHEHUN.

[uuk: momydenne, GU3NYECKUE U XUMHUYECKAE CBOMCTBA. AMQOTEpHBIE CBOICTBA OKCHIA
Y TUJIPOKCUA LIUHKA, TUIPOKCOKOMIUIEKCH IIMHKA. [ [puMeHeHne HUHKa U €ro COeAMHEHUH.

OKcliepuMEHTalbHbIE METObl HU3Y4eHHUs BELIECTB M UX IMpEeBpallieHUil: H3ydeHue
00pa3loB HEMETaioB, ropeHue cepsl, ¢Gocdopa, sxene3a, MarHus B KUCIOpOJE, M3ydeHUE
KOJUTIeKUMH «MeTalnsl U CIJIaBbl», B3aMMOJCHCTBHE MICIOYHBIX U IIETOYHO3EMETbHBIX
METAJUIOB C BOJOM (BO3MOXHO HMCIOJIb30BaHHWE BUJEOMATEPUAIOB), B3aUMOJAEHCTBUE LIUHKA U
JKeJle3a C PaCTBOpPaMM KUCJIOT U ILIEJI0Y€EH, KaYECTBEHHBIE PEAKIIMU Ha HEOPIraHUUECKUE AHUOHBI,
KaTHOH BOJOPOJA M KaTHOHBI METAJJIOB, B3aMMOJEWCTBUE TMIPOKCUIOB ATIOMUHUS U IIMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, PEIEHHE 3KCIIEPUMEHTAIBHBIX 3a7au 110 TeMaM «l aJoreHbI»,



«Cepa u e€ coequHEHU», «A30T U (ocdop U UX coeMHEHUD», «MeTabl IITaBHBIX TOATPYIIID,
«MeTasibl TOOOYHBIX MOATPYIIID.

XuMus ¥ ’KU3Hb.

Ponp xumum B o0ecriedeHUH YCTOMYMBOTO pa3BUTHUS yenoBeuecTBa. [IoHATHE O HAYYHBIX
METO/ax IIO3HAaHMUS M METOJOJIOTMM HAydHOIO HcCcienoBaHMs. HaydHble DpPUHIUIIBI
OpraHM3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliTIeHHBIE CITOCOOBI MOMYYEHHS Ba)KHEHIMX
BEIIECTB (Ha MpUMeEpEe MPOM3BOJCTBA aMMHUAKa, CEPHOM KHCIIOTHI, MeTaHoua). [IpomblnnieHHbIE
CIoCcOOBI TMOJIYdEHUsI METAJUIOB M CINIABOB. XMMHYECKOE 3arps3HEHUE OKpYXKarollel cpeabl U
ero nocneAcTBus. Pons xumun B o0ecriedeHN N IHEPreTUYecKor 0e30MMacHOCTH.

Xumuss U 370pOBbe 4enloBeka. JlekapcTBeHHble cpexncrBa. [IpaBuiia MCIOIB30BaHUSA
JIEKapCTBEHHBIX IIpenapaTroB. Pojib XuMHUM B pa3BUTUH MEAUIMHBI.

XuMus MUIIM: OCHOBHBIE KOMIIOHEHTHI, MULIEBbIE J00aBKU. Poib XxumMuu B obecrieyeHuun
NUIIEBON 0€30aCHOCTH.

Kocmernueckue u mapgdromepHbie cpeactBa. boiToBas xumus. [IpaBuna OGe3omacHoro
UCIOJIb30BAHUS MTPEMapaToB OBITOBONW XUMHUH B TOBCETHEBHOM JKU3HH.

XuMHS B CTPOUTENBCTBE: BAKHEUIIME CTPOUTENbHBIE MaTepUabl (LIEeMEHT, OETOH).

XuMus B celNbCKOM X03stiicTBe. OpraHnyeckre U MUHEpaIbHbIE yI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, Kpacku, CTEKIO, Kepamuka. Marepuaibl
JUTst 3NeKTpoHUKU. HaHoTexHonorum.

Pacuérnbie 3anaumn.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce WM 00bEMY OJHOTO M3 yYacCTBYIOIMX B PEAKIIMH BEILECTB, Macchl (00bEMa, KOTMYECTBA
BEIIECTBA) IPOJYKTOB PEAKIMHU, €CJIM OJHO M3 BEIIECTB MMEeT IpHUMecH, Mmacchl (00béMa,
KOJIMYECTBA BEILECTBA) MPOJYKTa PEaKUHH, €CIU OJHO M3 BELIECTB JaHO B BHUJE pacTBOpa C
ONpenen€éHHOM MacCcOBOM JOJIEd PAaCTBOPEHHOIO BEILECTBA, MACCOBOM JOJIM W MOJSPHOMU
KOHIIEHTPAallMM BEIIECTBA B PACTBOPE, JOJIM BBIXOJA IPOAYKTa PEAKIHH OT TEOPETHYECKH
BO3MOKHOTO.

MesxnpeAMETHBIE CBSI3H.

Peanu3zanus MeXnpeIMETHBIX CBS3€H MPU M3y4eHUH OOIIEH M HEOPraHMYECKOM XUMHU B
11 xmacce ocCyIeCTBIISIETCSl Yepe3 MCHOJIb30BaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX MMOHATHH,
TaK U MOHATUN, IPUHATHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

O0ume ecrecTBEHHO-HAy4yHbIC MOHSTUS: SBJICHUE, HAYYHBIH (aKkT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaliMu3, CHUHTE3, KiIlaccuUKalus, TMEPUOIUYHOCTh, HAOMIOJCHUE, HU3MEpEHUE,
JKCIIEPUMEHT, MOJEIIb, MOJICTTUPOBAHHUE.

®dusnka: mMaTepusi, MHUKPOMHUp, MAKPOMHD, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMbI, PATUOAKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUYECKUN YpPOBEHb, BEILECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, WJICANbHBIA Tra3, (QU3NYECKHEe BEIMYUHBI, EIUHUILIBI
U3MEPEHM S, CKOPOCTh, SJHEPTUs, Macca.

buonorus: kineTka, opraHu3M, OJKocHcTeMa, Ouocdepa, MeTaboIM3M, MakKpo- U
MUKPOAIJIEMEHTHI, OCNIKU, >KUPBI, YITIEBOIbI, HYKICHUHOBBIE KUCIOTHI, (EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BELIECTB M OTOK SHEPTHU B 3KOCUCTEMAX.

['eorpadmsi: MUHeEpasbl, TOPHBIE TOPO/IbI, MTOJE3HBIE HCKOIAaeMbI€, TOIIJIMBO, PECYPCHI.

TexHomorus: XMMUYecKasi MPOMBIIUIEHHOCTb, METAJLUIYpIUsl, CTPOUTEIbHBIE MaTEpHAJIbI,
CENTbCKOXO3IICTBEHHOE  NPOM3BOJCTBO, TMHINEBAs IPOMBIIUICHHOCTh, (papMaleBTHUYECKast
M POMBIITIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX MpernapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JIEKTPOHHAS IPOMBIITIEHHOCTh, HAHOTEXHOJIOTUH.



IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMLBI 110 XMMHWHM HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHI

B cooTtBeTcTBUM C CUCTEMHO-ACATCIIBHOCTHBIM IMOAXOJAOM B CTPYKTYPC JTUYHOCTHBLIX
pe3yNbTaTOB OCBOCHHS TpeaMeTa «XUMHsS» Ha YpPOBHE CpEOHEro OOIero oOpa3oBaHUs
BBIJICJICHBI CIICIYIONME COCTABIISAIOIME: OCO3ZHAHUE OO0YJAIOIIMMUCS POCCHUCKON TpasKIaHCKOM
UJICHTUYHOCTH; TOTOBHOCTHh K CaMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIPEICIICHHIO;
HaJlM4YMe MOTHUBAIMU K OOy4eHHUI0; TOTOBHOCTh U  CIOCOOHOCTh  OOy4aroUMXcs
PYKOBOJACTBOBATLECA IPHUHATBIMU B O6HI€CTB€ npaBujIaMM M HOpMaMH IIOBCACHUA, HAINIHC
MPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYPBI; CIIOCOOHOCTH CTaBUTH LIENIM U CTPOUTH KU3HEHHBIE
IIJIaHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS MpEIMeTa «XUMHU D OTPaxaroT CPOPMUPOBAHHOCTH
OTIbITA MO3HABATEIBHON M MPAKTHYECKON NEATETbHOCTH 00yJaIONMXCs B MPOIECCe peaTn3aluu
00pa3zoBaTeNbHON JESTEIBHOCTH.

JIuyHOCTHBIE PE3yAbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpaxaroT chOPMHUPOBAHHOCTD
OTIbITA MO3HABATEIBHON M MPAKTHYECKOMN JEATENbHOCTH 00YJaIOUMXCs B MPOIIECCe peann3auu
06p8.30BaTCJII>HOI>'I ACATCIIBHOCTHU, B TOM YMCJIC B YAaCTH .

1) rpa:k1aHCKOr0 BOCTIMTAHUS

0CO3HaHMS 00YJAIONIMMHCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBaKCHHS K
3aKOHY W IIPaBOIOPSIKY;

MNpEACTAaBJICHUA O COOUAJIBHBIX HOpMax MW IIpaBUIaxX MEKINYHOCTHBIX OTHOIIIEHUHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESTEIbHOCTU MPHU CO3AaHUM Y4EOHBIX MPOEKTOB,
PECIICHU N y‘-Ie6HI)IX 1 MMO3HABATCJIbHBIX 3a4a4, BBIINOJITHCHU N XUMHWYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, TIOTHKY U apTyMEHTBI JPYrUX
IIPU aHAJIW3€ PA3IMYHbIX BUJIOB y4€OHOM EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA

IIEHHOCTHOTO OTHOUICHUSI K HCTOPHYECKOMY M HAyYHOMY HAClEAHIO0 OTEYECTBEHHOM
XUMUU;

YBOKEHHUSI K MpoOliecCy TBOpYECTBA B OOJIACTU TEOPUH M IMPAKTHUYECKOTO MPHIOKECHUS
XUMHUHU, OCO3HAHHA TOIO, YTO JAHHBIC HAYKM C€CTb PE3YIbTAT AJIUTCIbHBIX HB.6J'IIOZI€HPII>1,
KPOIIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX [TOMCKOB, IOCTOSSHHOTO TPYZa YYEHBIX U MPAKTUKOB;

MHTEpeca W I[03HABATEJIbHBIX MOTHBOB B TIOJYYEHHH U IMOCIEIYIOIIEM aHalu3e
uH(OpMaIUU O NEePEIOBBIX TOCTHKEHHIX COBPEMEHHON OT€UECTBEHHOM XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPaBCTBCHHOI'O CO3HAHUSA, OTUYCCKOIO IOBCACHU A,

CIIOCOOHOCTH OILICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHYECKUMU SBICHUSIMU, U
NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OIIEHHUBATh CBOE IMOBEAECHHME M IOCTYIKH CBOUX TOBAPHUIIEH C MO3MLIMI
HPaBCTBCHHBIX U ITPABOBBLIX HOPM U C yLIéTOM OCO3HAaHUA HOCJIGI[CTBI/Iﬁ IMOCTYIIKOB;

4) popMupoBaHusi KyJbTYpbl 310POBbi:

MNOHMMaHHUsI IEHHOCTEH 310poBOro M Oe3omacHOro obpasza >KU3HU, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3MYECKOMY U IMCUXHUYECKOMY 3710POBbIO;



coOmroieHnsT TpaBuil 0€30IacHOTO OOpAaIleHHWsI C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
JKU3HU, B TPYJAOBOU ACSITENHLHOCTH;

MOHUMaHUsI IEHHOCTH TMPaBUJ WHIWBUIYATLHOTO ¥ KOJUIGKTUBHOTO O€301acHOTO
MOBE/ICHUS B CUTYALIUSIX, YTPOXKAIOIMX 3I0POBBIO U KU3HU JIOJICH;

OCO3HAHMS TIOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBLCKON JIEATEIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYrUX BUIAX IEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4acTHE€ B pEUICHUU TMPAKTHYECKUX 3a]ad COIUATbHOU
HaIpPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAKTHYECKOMY H3YUEHHUIO MPOQeccHil pa3iuvHOro pojaa, B TOM YHUCIEe Ha
OCHOBE MTPUMEHEHUSI IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXCHUS K TPYIY, JIIOASIM TpyAa U pe3ylibTataM TPYAOBOU AESITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJbHOH TpPAeKTOpUHM OOpa3oBaHUS,
Oymymedt mpodeccru u peai3anii COOCTBEHHBIX KU3HEHHBIX TIJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTpeOHOCTEl 00IIIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHMS

HKOJIOTHYECKU I11e71eCO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK MCTOYHUKY CYIIICCTBOBAHUS
JKM3HU Ha 3emiie;

MOHUMAaHUs TJIOOATBHOTO XapakTepa HKOJOTUUYECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHUE IPUPOIHON U COLMAIIBHOW CPEIbl;

OCO3HAHUS HEOOXOUMOCTH MCITOIB30BAHUS TOCTHKEHUM XUMHUH JJIS PEIICHHS BOITPOCOB
palMOHAIBHOTO TPUPOION0JIb30BAHHUS;

AKTUBHOTO HEMPUATUS IEHCTBUM, MPUHOCAIMX BpPEd OKpYXKalollel MpPUpPOIHON Cpeje,
YMEHHSI MPOTHO3UPOBATh HEOIATONPUSTHBIE IKOJOTHUYECKHE TOCIECTBUS MPEANPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATE UX;

HaJIMYUsI Pa3BUTOTO HSKOJIOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITa
JESATEIIbBHOCTU ~ JKOJIOTMYECKOM  HAMpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA UMM B
MO3HABAaTEIHbHON, KOMMYHUKATUBHON M COITMAIBHOW MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTHBHO
MPOTUBOCTOSTH UICOJIOTHH XeMO(oOwu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTUS HayKd U
0O0IIeCTBEHHOM MPaKTUKY;

MOHUMaHUs CHenu(UKd XAMHUM KaK HayKd, OCO3HaHUsA €€ ponu B (OPMHUPOBAHUHU
paIlMOHATBHOTO HAYYHOTO MBINUIEHUS, CO3IaHUH LETTOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM
MHpE KaK O €IWHCTBE MPHUPOJABI M YEJIOBEKA, B MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH H
peteHuu mpoOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

YOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUHU JJIsi COBPEMEHHOW IUBUIH3AIUM: B €€
TYMaHHUCTUYECKOW HANpaBJIEHHOCTH M BaXHOM pOJNM B CO3JaHUU HOBOM 0a3bl MaTepHalibHOM
KYJIBTYpPBI, B PEIICHUH TTOOATBHBIX MTPOOJIEM YCTOWYHUBOTO Pa3BUTHUS YETIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKON, THUINEBOM M OSKOJIOTMYECKONM O€30MacHOCTH, B Pa3BUTHHU MEIUIUHBI,
00€ecCIeueHNH YCIOBUM YCIICIHOTO TPyAa M AKOJIOTHYECKH KOMGMOPTHOM KU3HU KaXKIOTO YjieHa
0011IeCTBA;

€CTECTBEHHO-HAy4YHON TPaMOTHOCTH: TIOHMMAaHHsSI CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOTydaeMble 3HAHUS IS



aHanu3a U OOBSICHEHMS SIBJICHHI OKPYKAIOUIEr0O MUpa W IPOUCXOAAUMX B HEM H3MEHEHMH,
YMEHUS JIelaTh 00OCHOBAHHBIC 3aK/IIOUCHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS TaHHBIX
C IIEJIBIO MOTY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIEHO MCIIONB30BAaTh XMMUYECKUE 3HAHUS JUTSI PELICHHS TPOOIIeM
B PEATbHBIX )KU3HEHHBIX CUTYAIUSIX;

WHTEpeca K TTO3HAHHIO, HCCIIEIOBATEIBCKON ACATEIFHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENMPEephIBHOMY OOpa3oBaHUI0 M CaMOOOpa3OBaHUIO, K
aKTUBHOMY TIOJy4€HHMIO HOBBIX 3HAHUH MO XUMHH B COOTBETCTBUM C >KU3HEHHBIMU
NnOTPeOHOCTSMU;

MHTEpeca K OCOOGHHOCTSM Tpyda B pa3nuuHbIX cdepax mnpodeccruoHanbHOU
JESTEITLHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3ylbTaThl OCBOSHUS MPOTPAMMEI MO0 XMMHUU Ha YPOBHE CpPEIHETrO
o0mero 00pa3oBaHUsI BKITIOYAIOT:

3HAYUMBIC Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOYJAFOIMXCS MEXKIUCIHIUTHHAPHBIC
(MexmpeaMeTHbIE) 00IIEHAYYHbIE TTOHSTHS, OTPAXKAIOIIE [IEJIOCTHOCTh HAYYHON Kap THHBI MUPa
U crienuuKy METOJIOB TIO3HAHUS, HCIIOJIB3YeMbBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTRO,
DHEprus, SBJICHHE, MPOIECC, CUCTeMa, HAayYHbIH (JAKT, TPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIICIOBaHUE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U APYIHE);

VHUBEPCATBHBIC yaeOHBIE JIEHCTBHS (mmo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC,
perynatuBHbIe), oOecneunBatonme QopmupoBanue (yHKIHOHATBHOW TPAaMOTHOCTH U
COIMATBHON KOMITETEHIIHH 00yJatONXCs;

CIIOCOOHOCTh  OOyJarOIMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUILTHHAPHEIE,
MHUPOBO33PECHUYECKHE 3HAHUS W YHHBEpPCAIbHbIC YydeOHBIC JEHCTBHUS B IT03HABATCIBLHOW U
COLIMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAKAIOT OBJAJACHUE YHHBEPCATBHBIMH YUCOHBIMHU
M03HABATEILHBIMHA, KOMMYHHUKATHBHBIMHU U PETYJISATUBHBIMH JICHCTBUSIMH.

Ilo3HaBaTe ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIe HeliCTBUs

1) 6a3oBbIe JIOrMUECKHUE IeCTBUA:

CaMOCTOSITEIbHO (OPMYIUPOBATh W aKTyaIM3UpOBaTh MpPOOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpENENATh LeNu NeSITeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX JTOCTUXKEHUS,
COOTHOCHUTH PE3YJIbTATHI JACSITEILHOCTH C TTOCTABJICHHBIMU IIEJISIMH;

HCIIONb30BAaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTUUYECKOTO MBILIUICHUS: BBIIETAThH
XapaKkTepHble TPHU3HAKA TMOHATUH W yCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME TTOHATHS [T OOBSICHEHUS OTACTBHBIX (JAKTOB U SBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KITaCCH (U KallU BEUIECTB M XUMHUYECKUX PEaKIUii;

YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3H MEXK]Ty U3y4a€MbIMU SBJICHUSIMU

CTPOUTH JIOTUYECKHE PpaACCYyXACHUs (MHAYKTHUBHBIC, JEAYKTHMBHbBIC, IO aHAJIOTUH),
BBISIBIIATh 3aKOHOMEPHOCTH M IPOTUBOPEUYUS] B pacCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATh
BBIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATh B Mpoliecce MO3HAHUS HCIONb3yeMble B XMMHHU CHMBOJUYECKUE (3HAKOBBIC)
MOJIeJH, TPe0OpPa30BHIBATH MOJICIBHBIC MPEICTABIICHHS — XAMUUYECKUN 3HAK (CUMBOJ) AJIEMEHTA,



xuMmuyeckass (opMyna, ypaBHEHHE XUMHYECKOM peakiuu — IMpU pEleHUH Yy4eOHBIX
[I0O3HABATEIbHBIX M MPAKTUYECKUX 3a]a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIEC IPEICTaBICHUS
JUIS BBISIBJIGHU S XapaKTEPHbIX MPU3HAKOB U3y4aeMbIX BEIECTB U XMMHUECKUX PEaKIHil.

2) 6a30BbIe HCCIeN0BATEIbCKHE e HCTBUS:

BJIaZICTh OCHOBAMH METOJ/IOB Hay4HOTO ITO3HAHNUSI BEILIECTB U XUMUYECKUX PEAKIUH;

dopMynupoBaTh I€NM U 3aJa4d  HCCIENOBAaHUS, UCIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 POPMUPOBAHUS TUIIOTE3BI 10 IPOBEPKE PABMIIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUH;

BJIaZICTh HAaBBIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI M MPOBEIACHUS YUCHUUYECKUX
JKCIIEPUMEHTOB, COBEPILEHCTBOBATh YMEHMs HAOJIOATh 32 XOJIOM IIpOLIEcca, CaMOCTOSATENbHO
IPOTHO3UPOBATh €ro pe3yibrar, (OpMYyIHUpOBaTh OOOOLIEHUS W BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3Y/IbTATOB MCCIIEAOBAHUSA, COCTABIIATH OOOCHOBAHHBIM OTYET O MPOJIEIaHHOM
pabore;

NpUOOpETaTh ONBIT YUYEHUUYECKOM MCCIEAOBATEIbCKOM M MPOEKTHOM JesATEeIbHOCTH,
HOPOSBJIATE CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIBHOMY IIOMCKY METO/OB PpeIIeHHUs
MPaKTUYECKUX 33jay, IPUMEHEHHIO Pa3InYHbIX METO/IOB MTO3HAH U4

3) paGora ¢ uH(popmManmeit:

OPUEHTHPOBATbCA B PA3IMYHBIX HCTOYHMKAX HMHGpOpMaLUU (HAy4HO-IOMYJspHas
JUTEepaTypa XHMHYECKOTO COJCpKAaHMs, CIpaBOYHble MocoOus, pecypcsl HWHTepHeTa),
aHaJIM3UpOBaTh HMHGPOPMALMIO pA3IMYHBIX BHUJIOB M (OPM MPEACTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ T0CTOBEPHOCTb U HENPOTUBOPEUYNBOCTH;

(dopMynHpOBaTh 3alpoChl U TMPUMEHSTh DPA3IMYHbIE METOJbl MpPH IMOUCKEe U OTOOpe
nHPOPMAITNH, HEOOXOIMMOM ISl BEITTOTHEHUS YA€OHBIX 33/1a4 ONPECIIEHHOTO TUTIA;

IpHOOpeTaTh OMBIT HUCIOJIB30BAaHUS MHOOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATh ONTUMANBHYIO (GOpMy IpeacTaBiIeHUsT HHPOPMAIHU (CXEMBI,
rpaduKd, TUarpaMMbl, TAOIUIIBI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAy4yHBIH SI3bIK B KA4eCTBE CPEACTBA IpU paboTe C XUMHYECKOU
uHpopMarueil: TpUMEHATh MeXnpeaMeTHble ((pu3nueckue M MaTeMaTH4ecKHe) 3HaKu |
CHUMBOJIBI, OPMYJIbI, a00peBUATYPBI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJMNYCCKUC CPCACTBA HATTIIAHOCTH.

KoMMyHHMKATHBHBIE YHUBepPCcaJbHbIe Y4eOHbIe JeiCTBUS:

3aJ1aBaTh BOIIPOCHI O CYIIECTBY OOCYKIaeMOW TEMBbI B XO/I€ TUAJIOTA U/WUITN TUCKYCCUH,
BBICKa3bIBATh UJIeH, (POPMYITHPOBATH CBOU MPEJIOKEHHS OTHOCUTEIEHO BBITIOHCHUS
MpeaIoKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3EHTALMEH PE3YJIbTATOB ITO3HABATEIBHOM JIE€ATEIIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMH TPU BBIMOJHEHUH XHMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOM pabOThl IO WCCICAOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TpoekTa, W (HOPMYIHMPOBATh BBIBOABI IO pe3ylbTaTaM MPOBEAEHHBIX
HCCIe0BAaHUM MYTEM COTIIACOBAHUSI MTO3UITUM B X0/1€ OOCYKJIEHUSI 1 OOMEHA MHECHUSIMU.



PeryisiTuBHbIe YHHBepcaJibHbIe yYeOHbIe NeiCTBHA:

CaMOCTOSITEIIPHO TIJIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATENBHYIO NIESTEIBHOCTD,
onpezenss e€ LeIu M 3aJadd, KOHTPOJUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTH pOBaTh
IpeaaraeMblii aJropuT™M AEWCTBUN NpPU BBHIIOJIHEHUM Y4eOHBIX M MCCIEIOBATEIBCKUX 3a/ad,
BBIOMpaTh Hanbosee d(PeKTHBHBIN CITOCOO MX PELICHHS C YIETOM MOTYISHHUSI HOBBIX 3HAaHUH O
BEIIECTBAX U XMMUYECKHX PEaKIUsIX;

OCYILECTBJISITH CAMOKOHTPOJIb JEATEIIBHOCTA HAa OCHOBE CAMOAHaIM3a U CAaMOOLICHKU.

ITPEJIMETHBIE PE3YJIbTATDI

[IpenmeTHble pe3yabTaThl OCBOEHUS MPOTPAMMbI IO XMMUU Ha YIIIyOJIEHHOM ypOBHE Ha
YpOBHE cpenHero oOmero oOpa3oBaHUs BKIIOYAIOT CeNM(UYEcKHe i y4eOHOro Impeamera
«XuMHS» HaydHbI€ 3HAHUS, YMEHUS U CHOCOOBI JEMCTBUN 1O OCBOEHHIO, MHTEpPIIpETAlluu U
peoOpa3oBaHUIO 3HAHUN, BUBI JIESATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS U IPUMEHEHHIO
3HAaHUN B pa3IMUHBIX YY4EOHBIX CHUTYyalUsAX, a TaKKe B PEATbHBIX KU3HEHHBIX CUTYalMsX,
CBS3aHHBIX C XUMHEH. B mporpaMMe mo XMMHUH NIPEIMETHBIE PE3YNbTAThl MPEACTABICHBI 110
rojam M3y4eHus.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XMMHUs» OTpa)aroT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O MECTE M 3HAUEHWHM OPTaHUYECKOH XUMHUU B
CUCTEME ECTECTBEHHBIX HayK U €€ PO B 00eCleYeHUN YCTOWUMBOTO Pa3BUTHSI YEIOBEYECTBA B
peleHu MpoOJIeM SKOJIOTMYECKOM, DHEPreTUYeCKOW W MUIIEBOW 0€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JaHMH HOBBIX MaT€pPUANOB, HOBBIX HMCTOUYHHUKOB DJHEPIWH, B OOECIIECUYECHUH
pPallMOHAIIBHOTO MPUPOAOIIOIB30BaHMS, B (POPMUPOBAHMU MHUPOBO33PEHUS U OOIIEH KYIbTYphI
YEeNOBEKa, a TaKKE OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOINGHHS K CBOEMY 3[0POBBIO U
MIPUPOJTHOU CpeJiE;

BJIQJICHUE CHCTEMOM XWMMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolme
MOHSATHS — XMMHUYECKHI 3JIEMEHT, aToM, SAPO W JJIEKTpOHHas 00o0j0o4yka aroma, S-, p-, d-
aTOMHBIE OpOMUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aTroMma, THOPHAM3AINS aTOMHBIX
opOuTanei, MOH, MOIIEKYlla, BAJICHTHOCTb, JJEKTPOOTPUIIATETBHOCTh, CTENEHb OKUCICHUS,
XMMUYECKasl CBSI3b, MOJIb, MOJIIpDHAsT Macca, MOJSIpHBIA OO0BEM, VYITIEpOAHBIA CKeJerT,
GyHKIIMOHATBHAS TPYIa, pPaguKal, CTPYKTypHBIE (OpPMYIBI (pa3BEPHYTHIC, COKpAIIECHHBIC,
CKEJIETHBIE), W30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHas (TeOMEeTpHUuecKas, OINTHYEcKas),
M30MEpBl, TOMOJIOTUYECKUHN psil, TOMOJIOTH, YITIEBOAOPOABI, KUCIOPOA- M a30TCOAEpIKalMe
OpTaHUYECKUE COEAUHEHHS, MOHOMEp, MOJIHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE
COCIMHEHUS;, TEOPUH, 3aKOHBI (mepuonnueckuii 3akoH [I. M. MenneneeBa, Teopus CTPOCHUS
opranuyeckux BemectB A. M. byriepoBa, 3akoH COXpaHEHUsS MacChl BEIIECTB, 3aKOH
COXpaHEHUs M TMpEBpAIlCHUS OHHEPrUU TMPU XUMHUUYECKHX pEeaKIusX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUAMN SI3bIK XMMHHU, MUPOBO33PEHUYECKUE 3HAHMS, JIeKAIME B OCHOBE MOHUMAHMUS
NPUYMHHOCTH U CUCTEMHOCTM XMMHMYECKUX SBJICHUW; MPEACTABICHUS O MEXaHH3Max
XAMUYECKUX PEaKIMi, TEPMOJMHAMUYECKUX M KAHETHYECKHX 3aKOHOMEPHOCTSIX HUX
NpPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJaxX (MHIYKTUBHBIN U
Me3oMepHbIi dddexTbl, opueHTanTsl | u |l pona); dakromornueckue CBeACHUsS O CBOMCTBaX,
cocTaBe, MOMyICHHH M 0€30IaCHOM HCIIOJIB30BAaHNY BaXKHEHUINIMX OPTAHMYECKUX BEIICCTB B OBITY



U TPAKTUYECKOM JIeATEIbHOCTH 4YeJIOBEeKa, OOUMX Hay4yHbIX MPUHIUIIAX XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TTepepadOTKH He(TH );

c(hOpMHUPOBAHHOCTH YMEHU I : BBISBISATH XapaKTEpHbIE MPU3HAKKU MMOHATUN, YCTAaHABINBAThH
UX B3aHMMOCBSI3b, HCITOJIb30BATh COOTBETCTBYIOUIME MOHSATHS IIPHU ONMCAHUU COCTaBa, CTPOSHUS U
CBOMCTB OpPraHUYECKUX COCANHEHMUI;

c(OpMHUPOBAHHOCTh YMEHUM:

UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIHMKY JUIS COCTaBJICHHS MOJEKYISAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYJST OPTaHUYECKUX BEIIECTB;

COCTAaBJIATH  YpaBHEHHUS XMMHUYECKUX pEAKUMA ¥  PACKPBIBaTh HMX CYIIHOCTb:
OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUHUH IOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO
OalaHCca JTUX pEaKIHi, peakiuil HOHHOTO OOMEHa IyTEM COCTaBJIEHUS WX IMOJIHBIX H
COKpAIEHHBIX MOHHBIX YPABHEHUH;

W3TOTABIIMBATh MOJIENM MOJIKY]l OpPTaHWYECKUX BEIIECTB IS FULTIOCTPAIlMU  HX
XUMHUYECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHUI: YCTAHABIMBAThH MPUHAJICKHOCTh N3Y4EHHBIX OPTAaHHYECKUX
BEIIECTB 110 MX COCTaBYy U CTPOEHUIO K ONPENEIEHHOMY KIIAcCy/TpyIlie COeNMHEHUH, TaBaTh UM
Ha3BaHu4 1o cucremarnueckoil HomeHnkiatype (IUPAC) u npuBoauTh TpUBHATIBHBIE Ha3BaHUS
JUIS  OTHENBHBIX MPEACTAaBUTENCH OpPraHM4YecKuX BELIECTB (ITUJICH, alleTUJIeH, TOIYyo,
[JMIEPUH, OSTUJICHINIMKONb, (eHon, (opManbaerus, aneTanbAeruf], areToH, MypaBbHHAsS
KUCJIOTa, YKCyCHasi KHUCJIOTA, CTEapUHOBAas, OJICMHOBAas, MaJbMUTUHOBAs KUCIOTHI, TJIMIMH,
JIaHWH, MaJIbT03a, (PPYKTO3a, aHWJINH, AUBUHUI, U30IPEH, XJIIOPOTIPEH, CTUPOI U JAPYTHUE);

cOPMHPOBAHHOCTh YMEHHUS OINPEAEIATh BUJ XUMHYECKOH CBS3M B OpPraHUYECKUX
COCMHEHMSIX (KOBAICHTHAS U MOHHAS CBSI3b, G- M T-CBS3b, BOJOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSTh MOJIOKEHUS TEOPUM CTPOEHUS OpPraHUYECKUX
BemecTB A. M. ByrnepoBa ais 0ObsSCHEHMSI 3aBUCHMOCTH CBOMCTB BEINECTB OT UX COCTaBa M
CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTpOeHHE, (U3UUECKHE U
XUMHUYECKHE CBOMCTBA TUMTUYHBIX MPEACTABUTENEH PA3THMYHBIX KJIACCOB OPTAHUYECKUX BEIIECTB:
QJIKAaHOB, IMKIOAJIKAHOB, AJIKCHOB, AJKAIMEHOB, AJKUHOB, APOMATHYECKHX YITIEBOJOPOIOB,
2a/I02eHANIKAHO8, ~ CIIUPTOB, AJIBJETHUIOB, KETOHOB, KapOOHOBBIX KHCIIOT, HPOU3BOOHBIX
KapOOHOBbIX KuCI0M, TPOCTBIX M CIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUH W aMUHOB,
AMUHOKHCIIOT, OCJIKOB, J#CUpos8, YIIEBOAOB (MOHO-, IW- U IMOJHCAXapuI0B), UIUTIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXIY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHUYECKUX PEAKUUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHMSI TOJATBEPKIaTh Ha KOHKPETHBIX MpPUMEpax Xapakrep
3aBHCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpPraHWYECKUX COEITUHEHUN OT KPAaTHOCTH M THUIIA
KOBAQJICHTHOM CBSI3U (G- U TM-CBSI3H ), B3aMMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKyJIax;

cOPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HWCTOYHUKH YIJIEBOJOPOTHOTO CHIPHS
(He(Th, NMPUPOJAHBIA Ta3, yrojib), CHOCOObI €ero mnepepaboTKM M TMPAKTHUUECKOe MpHUMEHEHUe
MPOIYKTOB TIepepabOTKH;

c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX METO/aX
MO3HAHUSI — HaONIOJIEHUU, HW3MEpPEHUH, MOJEIUPOBAHUH, SKCIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSATH 3TH 3HAHMUS,

cOPMUPOBAHHOCTH ~ YMEHHUSI MPUMEHSTH OCHOBHBIE  OIEpallid  MBICIUTEIbHOM
NeITEIIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, O00OOIICHHME, CHCTEeMAaTH3aIMIO, BBISBICHHE
NPUYMHHO-CIIEJCTBEHHBIX CBA3EH — /17151 U3ydEHUsI CBOICTB BEILECTB M XMMUUYECKUX PEAKIIH;



c(OpMHUPOBAHHOCTb YMEHU: BBISBIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUN C IOHSTUAMH U
NPEICTaBICHUSAMH JIPYTUX €CTECTBEHHO-HAy4YHBIX IPEAMETOB JUIs 0ojiee OCO3HAHHOTIO
MOHUMAaHMs CYIIHOCTH MaTepUAIbHOTO €IMHCTBAa MHUpPA, UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS IO
OpPraHUYECKOW XMMHUU JUIS OOBSCHEHHS M POTHO3MPOBAHMUS SIBJICHUN, HMEIOIMX €CTECTBEHHO -
HAy4HYIO MPUPOY;

c(OPMHUPOBAHHOCTh YMEHUM: MPOBOAUTH pPAcU€Thl MO XUMHYECKUM GopMmylIaMm U
YpaBHEHHSIM XMMHMUYECKUX PEaKUHil ¢ MCIONb30BaHUWEM (PU3MUYECKUX BEIWYUH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIMX BEILECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacu€Thl MO HAXOXKICHUIO XMMHYECKOH (hOPMYIIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, POJIyKTaM CrOpaHus, MJIOTHOCTU Ia3000pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATH, AHAIU3UPOBATh U OLIEHUBATH C MO3ULIUI
9KOJIOTUYECKOM 0€30IacCHOCTH IOCHEACTBUS OBITOBOW W MPOU3BOJACTBEHHON JEATEIBHOCTH
YEeJIOBEKa, CBS3aHHOM C TMepepaboTKON BEIIECTB, WCMOJIB30BATh MOJYYCHHBIE 3HAHHS IS
NPUHSTHS TPAMOTHBIX PEIIEHUN MPOOJIEM B CUTYAIUsIX, CBA3AHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSATENILHO IMIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
HKCIIEPUMEHT (MOTy4eHUE U U3y4eHHE CBOWCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKIIUU
YITIEBOJOPOAOB  PAa3IUYHBIX KIACCOB M KUCIOPOJACOACPKALMX OPraHUYECKUX BELIECTB,
pellieHne HSKCIEePUMEHTAIbHBIX 3aJad 10 pacllO3HAaBAaHUIO OPraHUYECKUX BEIIECTB) C
coOmoneHreM TmpaBui  Oe3omacHOro  oOpamieHHsT C  BEUIECTBAMH U JIaOOPAaTOPHBIM
oOopynoBanue™M, (OpMYIUpOBATh I€JIb MCCIEIOBaHMS, IPEJICTABIATh B pa3IUyHON (opme
pe3ynbTaThl KCIIEPUMEHTA, AHAJIM3UPOBATh ¢ OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHUI:

coOMroaTh MpaBHJIa SKOJIOTUYECKU IeJeco00pa3HOro MOBEACHHS B OBITY M TPYAOBOM
JESATEIBHOCTH B IIEJSIX COXPAHEHUs CBOETO 3/10POBbs, OKPYKAIOLIEH NPUPOTHOM cpelpl U
JOCTHXKEHU S €€ YyCTONYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEHCTBMS Ha >KUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpraHMYeCKHX BEILIECTB, MOHKUMAas cMblch nokazarens [1JIK;

aHAIW3UPOBATh  II€JIECOOOPAa3HOCTh ~ NPUMEHEHUS  OPraHMYecKUX  BEIIECTB B
HPOMBILUIEHHOCTH U B OBITY C TOUKU 3pEHUSI COOTHOLICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIICCTBJIATH IICJICHANPABICHHBIM TMOWCK XHUMHUYECKOU
uH(opMauM B pa3NUYHBIX MCTOUYHUKAX (HaydHas M y4eOHO-HaydHas JHTeparypa, CpelcTBa
MaccoBoi uH(popmauuu, MHTepHer M aApyrue), KpUTUUYECKH AaHATU3UPOBATH XUMHYECKYHO
uHdopMaruio, mepepadaTbiBaTh €€ U MCIOIB30BAaTh B COOTBETCTBUU C NMOCTABICHHOW y4eOHOM
3a7auel.

11 KJIACC

[lpenmetHble pe3ynbTaThl OCBOEHHUs Kypca «OOm@s M HeopraHmdeckas XAMHUsD)
OTpaXKaroT:

c(OpMHPOBAHHOCTh MPEJICTABICHUN: O MaTEPUATIBLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TM03HABAEMOCTH SIBJIEHUN MPUPOIbI, O MECTE M 3HAYEHHH XUMUH B CHCTEME €CTECTBEHHBIX
HayK U e€ poju B 00ECHEeUYeHUH YCTOWYMBOTO pa3BUTHS, B PEIIEHUU MPOOIEM HKOIOTHUYECKOH,
SHEPreTUYeCKOM M TMHUILEBOM O€30MacHOCTH, B pPa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX
MaTepuajgoB,  HOBBIX  HCTOYHHUKOB  SHEPIMHU, B  OOECNEUEHUH  PalUOHAIBHOTO
MPUPOJIOIOIB30BaHUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KylIbTyphl YEIOBEKA, a TAKKe
HKOJIOTHYECKU 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHON cpesie;



BJIAJICHUE CHCTEMOM XMMHUYECKUMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATarIMe
HOHSATUSA — XUMUYECKUN AIIEMEHT, aTOM, AP0 aTOMa, U30TOIbI, AIEKTPOHHAast 000JI0YKa aToMa, S-
, p-, d-aromHBIE OpOWTATH, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aroMa, THOpUIM3aIins
aTOMHBIX OpOWTaneil, HOH, MOJIEKyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb
OKUCJICHUs, XUMHYECKas CBs3b (KOBaJEHTHAas, HWOHHAs, MeTaNIMYecKas, BOJOPOIHAs),
KpUCTaJUIMUECKasl pPELETKa, XUMHUYECKas pPEaKlus, pacTBOp, SJEKTPOJUTHI, HEJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLMALMSA, CTENEHb JUCCOLMAllMM, BOJOPOAHBIM  IOKa3aTelb,
OKHCJTUTENh, BOCCTAHOBUTEIb, TEINIOBON d(HEKT XMMUUYECKOM PEAKIINU, CKOPOCTh XUMHUUECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHbI (TEOpUsl BJIEKTPOIUTHYECKON
aucconuanuu, nepuoguyeckuid 3akon .M. MenpeneeBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB,
3aKOH COXPAHEHHS M MPEBPALICHUS HPHEPIrUU NPU XMMHUYECKUX PEaKLMSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3bIK XUMUU,
MHUPOBO33PEHYECKHE 3HAHMS, JIEKAIlMe B OCHOBE NMOHMMAaHHUS MPUYUHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJICHHH; COBPEMEHHBIE NPEJICTaBICHUS O CTPOECHHWM BELIECTBA HAa aTOMHOM,
MOHHO-MOJIEKYJSIPHOM M HAJAMOJIEKYISJPHOM YPOBHSX; MPEJICTaBICHHS O MEXaHU3Max
XUMUYECKUX pPEaKUUi, TEpMOJMHAMUYECKMX U KUHETHYECKMX 3aKOHOMEPHOCTAX UX
IPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBopax M  JTUCHEPCHBIX CHUCTEMAX;
(akTorornueckiue CBEIEHUs O CBOMCTBAxX, COCTaBe, MOJIYYEHUH U 0€30MacHOM HMCIOJIB30BAaHUU
BOXHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M TNPAKTUYECKOH JEATEIBHOCTH YellOBEKa,
0o0IMX HAayYHBIX MPUHIUIIAX XUMUYECKOTO MMPOU3BOICTBA,

c(OpMHPOBAHHOCTh YMEHH: BBISABIISATH XapaKTEpHbIC MPU3HAKA MOHSITUN, yCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOIME IOHATHS IPU ONHMCAHUM HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHMSI MCIIONB30BAaTh XWUMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS
dopMyn BeIIECTB W YpPaBHEHHH XUMHMUYECKUX pEaKlHi, CHCTEMaTH4eCKyld HOMEHKIATYpy
(IUPAC) u TpuBHabHbIC Ha3BaHUS OT/ICIbHBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPENEISITh BAJCHTHOCTh U CTETIEHb OKUCICHUS XUMHYECKUX
AJIEMEHTOB B COEJUHEHUSIX, BUJ XUMHUYECKOW CBs3M (KOBAJEHTHAs, UOHHAs, METaJUIMYecKas,
BOJOPOJHAs), TUIl KPUCTAJUINUECKON PEIIETKM KOHKPETHOI'O BEILECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBHUCHUMOCTH CBOMCTB BELIECTB OT BHIA
XUMHUYECKON CBS3M W THIA KPUCTAUIMYECKOW PEIETKH, OOMEHHBIH M JTOHOPHO-aKIETITOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

c(OPMHPOBAHHOCTh YMEHHI: KIACCH(HUIIMPOBATH: HEOPTaHMYECKHE BEIIECTBA IO HX
COCTaBy, XMMUYECKUE PEAKUHUH MO PA3IUYHBIM IMPHU3HAKAM (YMCIY U COCTAaBY PEarupyrolmx
BEILECTB, TEIJIOBOMY O(deKry peakuuu, H3MEHEHUIO CTEIEeHEeW OKUCICHUs 3JIEMEHTOB,
00paTUMOCTH, YYaCTHUIO KaTalu3aropa M IpPYyrue); CaMOCTOSTEIbHO BBHIOMpPATh OCHOBAHHS U
KpUTEPHUU JUIA KIacCU(DUKAMN U3ydaeMbIX BEIIECTB U XUMUUYECKUX PEaKIUii;

c(hOpMUPOBAHHOCTb YMEHHUSI PACKpbIBaTh CMBICH TMepuoguyeckoro 3akoHa JI. M.
MeHnzieneeBa M JAEMOHCTPUPOBATh €r0  CHUCTEMATU3UPYIOLIyI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKLIHH;

c(OpMHPOBAHHOCTh YMEHUM: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUUYECKHX DJIEMEHTOB IepBOro—4eTBEéproro mnepuoqoB Ilepumoanmueckoit cucremst [I.M.
MenpeneeBa, UCIOB3Ys MOHATUS «IHEPIETUUYECKHE YPOBHUY, «OHEPreTUUYECKHE IOJYPOBHUY,
«S-, p-, d-aroMHbIe OpOMTANIN», «OCHOBHOE H BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHUS
aToMa»; OOBSCHSTH 3aKOHOMEPHOCTHM W3MEHEHHUsI CBOWCTB XHMHUYECKHX JJIEMEHTOB U UX



COEAMHEHUI 1o nepuojaM u rpynmnam Ilepuoanyeckoit cucremsl [. . MenieneeBa, BaIeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOSHUS MX JIEKTPOHHBIX 000I0YEK;

c(OpMHUPOBAHHOCTH YMEHHUM: XapaKTepu30BaTh (OMHUCHIBATh) OOIME XUMHYECKUE
CBOWCTBA BEILECTB PA3IUYHBIX KIACCOB, MOATBEPXKJATh CYIIECTBOBAHHE T€HETUUYECKOUM CBS3U
MEX1y HEOPraHUUYECKUMHU BEIIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

c(OpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYIIHOCTh: OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OajaHca dTHUX PEaKIHii; peakiuii HOHHOTO
oOMeHa NyTEM COCTaBJIEHUSI UX MOJHBIX WU COKPAIUEHHBIX HOHHBIX YPaBHEHHWH; peakuuii
TUJIPOTIN3a; PEaKIUi KOMIIJIEKCOOOpa3oBaHMs (HA MpUMEpE THAPOKCOKOMIIJIEKCOB IIMHKA U
ATIOMHUHUA);

c(OPMUPOBAHHOCTh YMEHUSI OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peakuuii ¢ y4€ToM UX OHHEPreTHYECKUX XapaKTePUCTHK, XapakTep H3MEHEHHUS CKOPOCTU
XUMHYECKONW PEaKIMU B 3aBUCUMOCTH OT Pa3TUYHBIX (PAKTOPOB, a TAKoKe XapaKTep CMEIICHUS
XMMHYECKOTO PaBHOBECHUS MO/ BIMSHUEM BHEIHUX Bo3aercTBul (mpunmuin Jle llatense);

c(hopMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUYECKUE PEAKIINH, JIeKAIIME B OCHOBE
MPOMBIIIIEHHOTO TOJYYEHUs] CEpPHOW KUCIOTHI, aMMHUaka, OOlIMe HaydHble TPUHITUIIBI
XUMUYECKHX TPOU3BOJICTB; LEIeCO00pa3HOCTh MPUMEHEHUS] HEOPraHMYEeCKUX BEIIECTB B
MPOMBITITIEHHOCTH ¥ B OBITY C TOYKU 3pEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTH BIIAJICHHUS CUCTEMON 3HAaHUN O METO/aX HAYYHOT'O MMO3HAHUS SIBJICHUN
npupoasl — HAOMIOJACHWE, W3MEPEHHE, MOJCIUPOBAaHUE, OKCIEPUMEHT (pEajbHBIA U
MBICJICHHBIN ), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSATh 3TU 3HAHUS MPU
AKCIIEPUMEHTAIBHOM HCCJICIOBAHUN BEIIECTB M JJIs1 OOBSICHCHUS XUMHUUYECKUX SBJICHUM,
MMEIOIIMX MECTO B MPUPOJIE, TPAKTUYECKON IEATEIbHOCTH Y€JIOBEKAa U B MOBCEAHEBHOM KU3HH;

c(hOpMHUPOBAHHOCTh YMEHUS BBISBIISITH B3aUMOCBS3b XMMHUYECKUX 3HAHUN C MOHSTUSIMU U
NPEICTaBICHUSMA JIPYTHX €CTECTBEHHO-HAy4YHBIX IPEAMETOB Il 0ojiee OCO3HAHHOTO
MNOHUMAaHU s MaTepUaIbHOTO €IMHCTBA MUPA;

c(hopMUPOBAHHOCTb YMEHUSI TPOBOAUTH PACUETHI: C MCIIOIB30BAHMEM TTOHATUM «MaccoBast
JIOJISL BEIIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIIEHTPAIIMsD; MAacChl BEUIECTBA UIH 00BEMa rasa
[0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce UM 00BEMY OJJHOTO M3 YUaCTBYIOLUMX B pEaKIuu
BEIIECTB; TEIIOBOTO d(pekra peakunu; 3HAUYCHUS BOJOPOTHOTO MOKA3aTEINsl PACTBOPOB KUCIIOT
U IIeI0Yed C M3BECTHOW CTENEeHBbI0 IUCCOLMAINU; Macchl (00bEMa, KOJMMYECTBA BEILECTBA)
IPOJYKTa pEaKUu, €CIM OJHO U3 MCXOJHBIX BELIECTB JAaHO B BHJE PacTBOPA C OMPEACIEHHON
MaccoBOW JoJiell pacTBOPEHHOIO BEILIECTBA WU JAaHO B H30BITKE (MMEET MPUMECH); MOJH
BbIX0J1a MPOAYKTA PeaKHi; O0bEMHBIX OTHOILIEHU ra30B;

c(hOpMHUPOBAHHOCTh YMEHUM: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOAUTH XUMHUUCCKUI
SKCIEPUMEHT (MpOBEJCHUE peakuii HOHHOTo 0OMeHa, MOITBEPK/IeHHE KaUeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BEIECTB, ONPENEICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBIO MHIMKATOPOB,
W3ydeHUE BIHSIHHUS Pa3NIUYHBIX (DAKTOPOB Ha CKOPOCTh XHMHUUYECKOW peakiuu, peIieHne
SKCIEPUMEHTANBHBIX 3a1a4 1o TeMaM «Metamiel» u «Hemeramib») ¢ coOnM0AeHUEM MPaBUI
Oe3ormacHOro oOpalleHUs ¢ BEUECTBAaMU M JAOOPAaTOPHBIM O0OpyHAOBaHHEM, (OPMYITHPOBATH
1eidb MCCIEAOBAHMS, TPEICTaBIsATh B Pa3MyHOM (opMe pe3ynbTaThl HSKCIEPUMEHTA,
aHaJM3UPOBATh U OLICHUBAThH WX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHII: COOMIOATh MpaBHJIa MOJIb30BAHUS XUMUUYECKON MOCYION U
nabopaTOpHBIM 000pYyIOBaHUEM, OOpAIICHHS C BEIIECTBAMUA B COOTBETCTBHUU C WHCTPYKIIHSIMU
M0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, JKOJIOTHYECKH I[€7IeCO00pPa3HOro



MOBENCHUsI B OBITY U TPYNOBOIMl JEATETBHOCTH B LEISIX COXPAaHEHHUS CBOETO 370POBbS,
OKpYXKAloLed MPUPOJHON Cpeabl M JIOCTMIKEHUSI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh
OMAaCHOCTh TOKCHYECKOTO JEHCTBUSA Ha >KUBBIE OpPraHU3Mbl OMpPEAEIEHHBIX HEOPTraHMYECKUX
BELIECTB, MOHUMas cMmbica nmokazarens [1/IK;

c(OpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH IIEIEHANPABICHHBI TOUCK XUMHUUYECKON
MHQOpMALlMK B Pa3IMYHBIX MCTOYHUKAX (HaydHas U yuyeOHO-Hay4dHas JUTEpaTypa, CpeacTBa
maccoBoi wuHpopmanwu, WHTEpHET © Ipyrue), KPUTUUYECKH aHATU3UPOBATH XUMUYECKYIO
nHpOpMaInio, epepadaThiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOU
3a1a4yei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
JJIeKTPOHHbIE
(uu¢ posbie)
Koau4yecrBo yacos O0pazoBarebHBIC
HanmeHnoBaHue
Ne pecypcsl
pasaeJioB M TeM
n/n
MporpamMmbl
Kont IIpax
Bcero | poJsbHbIe THYeCKHe
padoThI padoThI

IoBTOpeHNe M yriry0dJieHMe 3HAHMI

1 [ToBTOpEHUE U httpz//school-collection.edu.ru
yriayOJaeHue 3HaHUI 21 1
Hroro no paszageny 21 1

Paznea 1. TeopeTuueckne 0OCHOBBI OpraHnyeckoil XumMmu. OCHOBHBIC IIOHSATHSI OPraHHYe CKOM

XUMHUH

IIpeamer oprannyeckon
xumuu. Teopust cTpoeHus

http://school-collection.edu.ru

1.1 | opranuyeckux 18 1 http//school-
coeauHeHU A. M. sector.relarn.ru/nsm/
byrneposa

Hroro no pa3zageny 18 1
Pazgean 2. YriaeBoaopoast
[IpenenvHbIe http://college. ru/himiya/

2.1 | yreBoaOpOasl — ajKaHbI, 8 https://content.edsoo.ru/lab/su
HUKIOAIKAHBI bject/5/

HenpenenbHbie http://college. ru/himiya/

2.2 | yIIIeBOJOPO/IBL: AJIKSHBI, 16 1 https://content.edsoo.ru/lab/su
aJIKaINEHbI, aIKHHBI bject/5/
Apomaruteckie http://college.ru/himiya/

2.3 JTIIeBOTOPOME! (apeHs) 8 thsz/co ntent.edsoo.ru/lab/su

bject/5/
[TpupotHbIe HCTOYHUKA http://college.ru/himivya/

2.4 | yrIieBOIOPOIOB U UX 4 https://content.edsoo.ru/lab/su
nepepadoTka bject/5/
FanoreHMpOH3BOHELE http://college.ru/himiya/

2.5 4 1 1 https//content.edsoo.ru/lab/su
VITICBOIOPOIOB biect/s/

Hroro mo pa3zneny 41 1 2
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http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://college.ru/himiya/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
http://college.ru/himiya/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
http://college.ru/himiya/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
http://college.ru/himiya/
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
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Paznean 3. Kucsiopoacoaep:xxanme opraHuveckue coeJIMHe HUSA

3.1 | Couptel. ®enon 12 1 1
KapOonunbusie
COEIMHEHUS: aIbIETH b http://college. ru/himiya/
3.2 1 keToHbl. KapOoHOBBIE 24 1 3 https://content.edsoo.ru/lab/su
KUCIOTHI. CIIOXKHBIE bject/5/
3upBHIL.
Hroro no pa3zneny 36 2 4

Pa3neu 4. A30T u cepocoaep:kanme OpraHuyecKre coeJauHe HUus

AMUHBI.
JnazocoennHeHUs.
Cepoconepxaime
OpraHUYecKhe
COCITMHCHHSL.

4.1

I'ereponukisl.
IlecTnunenusie
TeTePOLIUKIIbI

12

http://college.ru/himivya/
https://content.edsoo.ru/lab/su

bject/5/

Hroro no pasneny

12

Paznea 5. BuoJjsornyeckn akTuB

HbI€ BelleCTBa

https://content.edsoo.ru/lab/s

51. |V 8 1 -
TICBOIb! ubject/5/

https://content.edsoo.ru/lab/s

5.2. | XKupsl u macna 2 .
ubject/5/

53 | Avirokienors i ek 6 1 https://co ntent.edsoo.ru/lab/s
ubject/5/

5.4. | HyxienHOBBIE KUCIIOTHI 4 1 hitp://schook
sector.relarn.ru/nsm/

Hroro mo pa3zaeny 20 3

Paznes 6. CuHTeTHYecCKHE BbICOKOMOJIEKYJISIPHbIE COeIUHE HUSI

http://school-collection.edu.ru

BeicokoMOeKynsapHbIE https//content.edsoo.ru/lab/su
6.1 8 1 2 -
COEIUHEHUS bject/5/
Hroro mo pa3zneny 8 1 2
IHoBTOpenne kypca xumum 10 kiacca. lloaroroska k EI'J
Pemenue 3agau u
YHPaKHEHHH 110 http://school-collection.edu.ru
OpraHU4YEeCKOM XMMHU B
dopmare EI'D
Hroro no pasneay 14
OBILIEE KOJINYECTBO 170 7 11
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YACOB 110 TPOTPAMME




11 KJIACC

KoanyecTrBo yacos

Ne Haumenosanne KonT Mpak DyieKTpoHHBbIE (M poBbHIE)
pa3xesioB U TeM
n/n Bcero | poabHble | THYecKHe | 00pa3oBaTeJibHbIE PeCypehbl
nporpamMmmal
padoThI padoThI
IloBTOpenne Kypca xumum 10 kiacca
IToBTOpEHME CBOMCTB,
Croco00B MOTydeHHUS,
1 NpUMEHEHHE BCEX 28 1 http://school-collection.edu.ru
KJIaCCOB
OpraHNYECKUX
COCTMHEHUN
Pa3nea 1. TeopeTnyeckne OCHOBbI XUMHU
CtpoeHune aToma.
Heprommieckuid http://school-collection.edu.ru
3aKOH U
11 gffi(;f;;;ﬁfecmx d http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
anemenToB /. W.
Meungeneesa
CTpoeHue BeliecTBa. http://school-collection.edu.ru
1.2 | MHoroo6pa3ue 11 1
BEIIECTB http://school-sector.relarn.ru/nsm/
13 | Xuwmueckme peaxin 19 1 3 http://school-collection.edu.ru
Hroro no pazneny 39
Pazned 2. Heopranuyeckas Xumust
http://school-collection.edu.ru
2.1 | Hemerabt 43 1 3 https://content.edsoo.ru/lab/subject/5/
http://school-collection.edu.ru
2.2 | Meranms 23 1 3 https://content.edsoo.ru/lab/subject/5/
Hroro no pazneny 66

Pa3neus 3. Xumnueckasi TeXHOJIOTUsl. XUMUYeCKOe MPOU3BOACTBO.

XuMuyeckoe http://college.ru/himivya/
3.1. 8 :
IIPOU3BOICTBO http://school-sector.relarn.ru/nsm/
Hroro no pazneny 8
Paszngea 3. Xumus u ;KU3HL
- XMHGJP‘I’EI’IX‘L‘EEz‘;“’{B o httpz/college. ru/himiya/
' ’ https://content.edsoo.ru/lab/subject/5/
KHN3Hb
Hroro nmo pazneay 9

0000menue n nopropeHue kypca xumuu. Iloaroroska k EI'J

Pemenue 3amannit

http://school-collection.edu.ru

B 20 1
Hroro no pa3zaeny 20
OBIIEE KOJIMYECTBO 170 6 9

YACOB 110 IMTPOT'PAMME
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YYEBHO-METOAUMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Epemun B.B. Xumus 10 knacc Yrmyonennsiit yposenb, M.: [Ipoda, 2020r

Epemun B.B. Xumus 11 knacc yrmyonenHsiii ypoenb, M.: JIpoda, 2021t

METOAUYECKHE MATEPHAJIbI JJISA YYUTEJIA

1. Epemun B.B. Xumus. Yrnyonennsiit yposens. 10 kiacc. Meronudeckoe nocodue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-10-klass-uglublennyy-uroven- metodicheskoe-
posobie-eremin/

2. Hauana xumun. CoBpeMeHHbIN Kype i noctynatronmx B BY3s1. H. E. Ky3smenko, B.B.
Epémun, B.A. ITonkoB (B 1Byx Tomax). - M.: Dx3ameH. Onukc.21Bek, 2018

3. Xumus. [Tocobue-penerurtop. A. C. Eropos. Poctos-Ha-/lony: ®enuxc, 2019

4. Xumust. Tectsl. YueOHOe mocobue /Ui MKOTBHUKOB U Toctynarnmx B BY3s1. H.E.
Kysbemenko, B.B. Epémun. — M.: Dx3amen, 2019

5. Xomuenko I'. I1., Xomuyenko W.I'. CO0pHMK 33724 U ympa>KkHEHUH 110 XUMUHU

INUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI U PECYPCblI CETU MHTEPHET

Emunas xomekius nudpoBsIx 00pa3zoBaTelbHbIX pecypcoB: http://school-collection.edu.ru
OTxkpsIThIH KOUTemK: Xumus: httpJ//college.ru/himiya/

[Mopran GyHAaMEHTATIBHOTO XMMHYECKOTO oOpasoBanwus Poccuu: http// www.chemnet.ru

XuMus T BCeX: MILTFOCTPUPOBAHHBIC MAaTEPUAIbI 110 O0IIEH, OPraHUYeCKON W HEOPraHMUECKOM
xumun: http://school-sector.relarn.ru/nsm/

Kypnan "Xumust u XKusup - XXI Bex": http//mww. hif.ru

Mup xumuw: http://chemistry.narod.ru

Bupryanenas Xummueckas [lkoma: http://him-school.ru

HHTepakTuBHBIC BUPTYalbHbIC JJabopaTopuu hittpsy//content.edsoo.ru/lab/subject/5/
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https://content.edsoo.ru/lab/subject/5/







