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COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

[Ipenmer opraHuuyeckoid XHMMHUM: €€ BO3HMKHOBEHHUE, PAa3BUTHE M 3HAUEHHE B IOJYYEHHMHM HOBBIX BEILECTB M MaTepuayioB. Teopus
CTPOEHHUsl OpraHMyeckux coenuHeHud A. M. BbytiepoBa, e€ ocHOBHble MosokeHHs. CTpyKTypHble (OpPMYJbl OpPraHMYECKHX BEILECTB.
["'omonorus, nzomepus. XuMu4ecKast CBsI3b B OpraHMUECKUX COCTUHEHUSIX — OJMHAPHBIE U KPAaTHbBIE CBSI3U.

[IpencraBienne o Kiaccu(UKAMM OPTraHUYECKUX BemlecTB. HoMeHKaTypa OpraHMYeCKHMX COCIMHEHHMH (CHCTeMaTH4ecKas) W
TPUBHAJIbHbIE HA3BaHUS BAKHEHIINX MPECTaBUTEINEH KJIACCOB OPraHNYECKUX BEIECTB.

OKcliepUMEHTAlIbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX IPEBPALICHUN: O3HAKOMIIEHHWE C oOpa3laMM OpPraHWYEeCKHX BELIECTB HU
MaTepuajiaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJEHNUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB I10
MPEBPAILICHUIO OPTAaHMYECKHX BEIECTB P HarpeBaHuH (TUIABJICHUE, OOYTIIMBaHUE Y TOPCHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — NpoCTelIIe MPEeICTABUTENN aIKaHOB: (PU3NYECKHEe U XUMHUYECKHUE
CBOICTBa (peaKkuy 3aMEIIeHNs U TOPEHUsT ), HAX0XKJIEHUE B PUPO/JIE, TOIYyYEHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUI psii. DTUIEH U MPONWIEH — MPOCTEHIINE NPEICTaBUTENN aJKEHOB: (pU3MYECKHe U
XMMHUYECKHE CBOMCTBA (peakMy I'MIpUPOBAHUS, FaIOTCHUPOBAHUS, TUAPATALMHU, OKUCIICHHS U IOJMMEpU3alluin ), OJTyYeHHEe U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHEHMIIME XMMHUYECKHE CBOMCTBA (peakius MHOJMMEpH3alun).
[TosryueHne CUHTETUYECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psl. ALETHWIEH — MPOCTEHUIINI MpeicTaBUTENb aJKWHOB: COCTaB,
CTpoeHue, (u3MyYeckhe M XUMHYECKHe CBOWCTBA (peakluu TUAPUPOBAHHUS, TaJIOTEHUPOBAHUSA, THApAaTallid, TOPEHUs), MOIy4YeHUE U
IIPUMEHEHHE.

Apensl. benszon: cocras, crpoeHue, Gpusnveckre U XUMUYECKHE CBOMCTBA (peaklMH TaJJOTeHUPOBAaHUS M HUTPOBAHUS), MOJy4YEeHUE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, Quzuueckue u XUMUYecKue CeoUcmea (peakyuu 2ai02eHupo8aHus U HUMPOBAHUS), NOLYYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. | 'eHeTHYECKast CBSI3b MEX]y YITIEBOAOPOJAMHU, IPUHAIEKALMMH K Pa3JINYHbIM KJIaCCaM.

[TpupoaHble MCTOYHHMKHM YriaeBoAopoaoB. Ilpupoansiii ra3 u momyrtHble HedTsHble ra3sl. Hedres u e€ mpoucxoxxaenue. CrocoObl
nepepaboTku He(TU: MEeperoHka, KPEeKUHr (TepMHUYECKUN, KaTalnuTudeckuil), nuponus. [IpoaykTel nepepaboTku HedTH, UX NPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepadboTKu.
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OKcliepUMEeHTaIbHbIE METO/bl M3YYEHUs BELIECTB U MX IIPEBpAILEHHI: O3HaKOMIIEHHE ¢ 00pa3llaMu IJacTMacc, KaydyKoB U PE3UHBI,
koiiekuu «HepTb» u «YTroaby, MOJIeNMpOBaHUE MOJIEKYJ YIJIEBOJAOPOIOB U TalOTEHONPOU3BOIHBIX, IPOBEIEHIE MPAKTUYECKONH PabOoTHI:
MI0JIy4YEHHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluucnenus no ypaBHEHHIO XMMHUYECKOM peakUuu (Macchl, 00bEéMa, KOJIMUYECTBA MCXOAHOIO BEIECTBA WJIM MPOJAYKTA PEAKLUU 10
U3BECTHBIM Macce, 00bEMY, KOJTHMUYECTBY OHOTO M3 MCXOJHBIX BEHIECTB MU MPOIYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs!

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHONI W 3TAHOJ: CTPOECHUE, (PU3UYECKHE UM XUMHUYECKHE CBOWCTBA (pEaklUM C aKTUBHBIMU
MeTaJulaMH, raJIor€HOBOAOPOAaMH, TOpEHHE), IpUMeHeHne. BolopoiHbIe CBA3M MEXy MOJIEKYJIaMU CIMPTOB. JlelicTBUE METaHOJa M 3TaHOJIA
Ha OpPraHu3M YeJIOBEKa.

MHoOroaToMHbl€ CHOUPTHI. ODTUJIEHIJIMKOIb M TJIMLEPUH: CTpOeHHUe, (U3MUECKHEe M XUMHYECKHE CBOMCTBa (B3aMMOJAEHCTBHE CO
IIE€J0YHBIMM MEeTaJUIaMH, KaueCTBEHHasl peaklusi HA MHOIOATOMHBIE CIIMPTHI). JlecTBUE HAa OpraHu3M uenoBeka. [IpuMeHeHue rmnepuHa u
STHJICHTJIUKOJISL.

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3UYEeCKHe U XUMHUUecKue cBoiicTBa. TokcnuHocTh (heHomna. [Ipumenenne penona.

Anpaeruapl U kemownvl. PopManbAeru, aueTalbIerua: CTpoeHHE, (PU3MUECKHEe M XHMUYECKUE CBOMCTBa (peakuUuy OKUCIEHHS U
BOCCTaHOBJICHUSI, KAUECTBEHHbBIC PEAKIIMH), [I0JIyY€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE ITpeeNIbHbIE KaPOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsl KUCIIOTBI: CTPOEHUE, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(cBolicTBa, O0mME I Kjlacca KUCIIOT, peakuus sTepudukanuu), moiaydyeHue U npumeHeHue. CreapuHOBas M OJIEMHOBAs KUCJIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblja Kak COJIM BBICHINX KApOOHOBBIX KUCIIOT, X MOIOILIEE IEHCTBHUE.

CrnoxHble 3QUpbl Kak TPOU3BOIHbIE KapOOHOBBIX KUCIOT. ['Hponu3 cnoxHbIX 3¢upoB. XKupsel. ['naponns xxupos. [Ipumenenue xupos.
bronoruueckas poib JKUPOB.

VYrneBoabl: cocTaB, KilacCUPUKALUSA yriaeBoJ0B (MOHO-, M- U moiucaxapujel). [Moko3a — mpocTeimmii MoHOCaxapua: 0COOEHHOCTH
CTPOEHHSI MOJIEKYJIbI, PU3NYECKHEe U XUMUYECKUE CBOWCTBa (B3aumozeicTeue ¢ ruapokcuaoM meau(ll), okucnenne aMMuayHbIM pacTBOPOM
okcuna cepebdpa(l), BoccTtaHoBieHUe, OpoXKEHHME TIJIIOKO3bI), HAXOXKJEHHE B NpPUPOAE, NMpHUMEHEHHe, Ouonoruyeckas posib. POTOCHUHTES.
®pyKTO3a KaK U30MeP IIIFOKO3BI.

Kpaxman u 1emiron03a kak npupoiHbie nmonuMepsl. CTpoeHne Kpaxmana U 1eutrono3bl. du3nueckrue 1 XMMUYECKHe CBOMCTBa Kpaxmaia
(ruaponn3, KaueCTBEHHAs PEAKIIUsI C HOJIOM).

DKcIiepUMEHTabHbIE METO/ABl U3YyYeHMs BEIECTB M HMX MpPEBpallleHHi: NMpoBeJeHHe, HAOII0JEHUE M ONMUCAHUE JEeMOHCTPAIlMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKI[MH OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE dTaHoia okcuaoM Meau(1l)), MHOroaTOMHBIX CIUPTOB
(B3aumosieiicTBue riuuepuHa ¢ ruapokcugom meau(Il)), anpaernnos (okucaeHHe aMMUAdYHbIM pacTBopoM okcuaa cepedpa(l) u ruapokcugom
meu(Il), B3anmoelicTBrEe Kpaxmalia ¢ H0JI0M), TIPOBEICHNE MTPAKTUUECKOW paOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaun.
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Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUH I10
U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO M3 HCXOJHBIX BEHIECTB MU MPOTYKTOB PEAKIUH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHl Kak aMm(oTepHble OpraHuyeckue coenvHeHus. Pu3nyeckue M XMUMHUUYECKHE CBONCTBA aMHUHOKHCIOT (Ha MpuMepe
runyHa). bruonorndeckoe 3HayeHre aMuHOKUCIOT. [lenTusl.

Benku kak mpupoaHbIE BHICOKOMOJEKYJSIpHBIE coenuHeHHs. [lepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OeNKOB. XHUMHUYECKUE
CBOIiCTBa OGJIKOB: THIPOJIN3, ACHATYPALUsl, KAUECTBCHHbIE PEAKIINU Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl W3YYEHMsI BEIIECTB W HX MpPEBpallleHUui: HaOJI0JIeHuE U OINKCAHUE JAEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OeNKOB MPU HArpeBaHHUH, LIBETHBIE PEaKIMU OEITKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OcCHOBHbIE MOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3ALIHH,
cpenHsis MoJieKyJsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJMMEPU3ALINS U TOJTUKOHACHC AU

DKCHepUMEHTAIbHBIE METOJbl M3YUEHHUsS BELIECTB U HMX MPEBpAIICHHI: O3HAKOMIIEHHWE C 00paszliaMy NMPUPOIHBIX M HUCKYCCTBEHHBIX
BOJIOKOH, IIJIJACTMAcC, Kay4yKOB.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHbIX CBSI3€W MPU M3YYEHHM OpraHuudeckod xumuu B 10 kiacce oCylIecTBISI€TCS 4epe3 MCHOJb30BAaHUE KakK
O0LINX EeCTEeCTBEHHO-HAYYHBIX IMOHSATHI, TaK W TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH Ui OTIEIBHBIX NPEAMETOB €CTECTBEHHO-HAYyYHOTO
IMKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE TIOHSATHUS: SBJIEHUE, HAy4yHbIH (PakT, TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, KiacCU(pUKaLus,
NEepUOJIMYHOCTD, HAOIOIEHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACITUPOBAHHE.

@dusnka: MaTepusi, PHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYeCKUi YpOBEHb, BEILECTBO, TeJNO, O0BEM, arperatHoe
COCTOSIHUE BEILECTBA, PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHHUS.

buonorus: kinerka, opranusM, Oomocdepa, oOMEH BEIIECTB B OpranusMe, (OTOCHHTE3, OMOJIOTHYECKHM aKTUBHBIC BeliecTBa (OENKH,
YTJIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorus: MUIEBbIE MPOYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOIIUE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE TIPenaparsl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.
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11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnuyeckne 0CHOBbI XUMHH

XUMUYECKUU dleMeHT. AToM. Sapo aroma, W30TONBL. DJEKTPOHHAs 000JI0YKAa. DHEPreTHYeCKUe YpPOBHH, TMOIYPOBHU. ATOMHEIE
opburanu, s-, p-, d- anemenTsl. OCOOEHHOCTH pacHpeAeNICHHUs IEKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas: KOH(GUTYpalus aTOMOB.

[lepuonnueckuit 3akoH u llepuoanueckas cucrtema xumuueckux snemeHToB JI. M. MenzaeneeBa. CBsi3b NMEPUOIMYECKOrO 3aKOHA U
[lepuonnueckoir cucrembl xumuyeckux snemeHToB J[. M. MeHnneneeBa ¢ COBPEMEHHOW TeOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUsI CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMMHU IPOCTBIX U CJIOKHBIX BEIIECTB IO IpynnaM U IepuojaM. 3HaYCHHE
NEPUOANYECKOI0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XuMudeckas CBs3b. Buapl XuMHUueckoi CBsi3M (KOBAJICHTHAs HEMOJSpHAsl U MOJIApHAs, MOHHAsS, METalInyecKas).
MexaHu3mbl 00pa30BaHHsS KOBAJCHTHONM XUMHYECKOW CBs3W (OOMEHHBI M JOHOPHO-aKIENTOpHBINH). Bomopomnas cBs3b. BaneHTHOCTB.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BewecTBa MOJIEKyYJISIpHOTO M HEMOJIEKYJISPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAIIIMUYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTve 0 nucnepcHbIX cuctemax. McTuHHbIE M KOJUIOMAHBIE pacTBOPBl. MaccoBast 10JI BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHnuueckux coeauHeHuid. HoMeHknaTypa HeopraHumdeckux BemlecTB. ['eHeTnueckas CBs3b HEOPraHMYECKHX
BEIIECTB, IPUHAJICKALIUX K PA3IMYHBIM KJIacCaM.

Xumnueckas peakuus. Kimaccupukanuss XMMHUECKUX PeakIMi B HEOPTaHUYECKOM M OpraHWYecKON XUMHUH. 3aKOH COXPaHEHHs] MaccChl
BELIECTB, 3aKOH COXPAHEHMS U ITPEBPALLEHUS SJHEPTUN ITPU XUMUUYECKHUX PEAKIIMSIX.

CxkopocThb peakiuu, €€ 3aBUCUMOCTb OT paziIu4HbIX (pakTopoB. OOpaTuMble peakiuu. XuMudeckoe paBHoBecue. DaKkTOphI, BIAUSIONINE
Ha COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipuaumn Jle [larense.

OnexTponuTHyeckas aucconuanus. CuiabHble U ciadble 3eKkTponuThl. Cpea BOAHBIX pacTBOPOB BEIECTB: KHCIas, HEHTpalbHasd,
IEJIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCrepuMEHTaIbHBIE METObl U3YUEHHUsl BEUIECTB M MX MpEeBpalleHuid: qeMoHcTpanus tabnun «llepuonnyeckas cucteMa XUMHUYECKHX
anemenToB J[. W. MenzaeneeBa», u3zyueHue Mojeneld KPHCTAIMUECKUX pPEHIETOK, HAOIIOJEHHEe M ONHCAaHHE JIEMOHCTPALlMOHHBIX H
7a00paTOPHBIX OMNBITOB (pa3oKeHUE MEPOKCHIA BOAOPOAAa B MPUCYTCTBUHM KaTalW3aTropa, OIpEJesIeHHEe CpeAbl PacTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOIO MHJIMKATOPA, PEAKIIMN HOHHOTO 00MEeHa), MPOBe/IeHNE MpaKTUYeckoi paboTel «BinusHue pa3nuyHbix (akTopoB Ha
CKOPOCTh XUMUYECKOU PEAKII.
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PacuéTtHrie 3amaun.

Pacu€Tpl Mo ypaBHEHUSM XMMUYECKMX PEAKLHI, B TOM YHCIE TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C HMCIIOJIb30BAHUEM IOHSATHS
«MaccoBas JOJIS BEIIESCTBAY.

Heopranuveckasi xumust

Hemeramnsl. [Tonoxxenne HemeramioB B [lepuoanueckoii cucreme XumMuieckux 3yeMenToB J[. Y. MenneneeBa u 0COOEHHOCTH CTPOCHHS
aToMoB. ®uU3UYeCKre CBONCTBA HEMETAUIOB. AJIOTPOIHS HEMETAIIIOB (HA IpUMeEpe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAUIOB (TaJIOTEHOB, CePhI, a30Ta, (hocdopa, yriiepojaa U KpeMHUS) U UX COSTUHECHUH (OKCHUJIOB,
KHCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

[IpruMmeHeHne BaKHEUIIINX HEMETAIUIOB M UX COCIMHEHUN.

Meramnsl. [lonoxenue meramioB B Ilepuoamueckoit cucrteme xumuueckux simeMeHToB [[. M. MenneneeBa. OcoOEHHOCTH CTpOEHUS
JIEKTPOHHBIX 000JI0YeK aroMoB MeTayuioB. OOmme ¢usndeckue cBoricTBa MeTauioB. CIUIaBel METAJUIOB. DJICKTPOXHUMHUYSCKUN PSIJT
HanpsHKEHUH METAJLIOB.

XHUMHYECKHUE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHWM, KaJMH, KaJbIMH, MAarHWi, aFOMHUHHUHN, ITUHK, XpOM, KeJIe30, MEIb) M HX
COCIUHCHHI.

O6mme crocoObI oTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCHepUMEHTAIbHBIE METOJIbl HM3y4eHHUsS BEIIECTB M HMX MPEBpAIlCHMi: HW3y4eHHE KOJUleKIud «MeTamibl U CIUIaBbl», 00pa3lioB
HEMETaJUIOB, pEIICHUE YKCIIEPUMEHTAIILHBIX 3a/1a4, HaOII0ICHUE U ONMCAaHNEe IEMOHCTPAIIMOHHBIX U JJa0OPaTOPHBIX ONBITOB (B3aUMOCHCTBHE
TUAPOKCH/IA ATFOMUHUS C pAaCTBOpPaMH KUCIIOT M IIeJI0Uei, KaueCTBEHHBIC PEaKIIUi Ha KATHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuéter maccel BemiecTBa Ui 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEIIECTBA, Macce WU 00BEMY OJHOTO M3 YYACTBYIOIIHUX B
pPEaKIuu BEMIEeCTB, pacyEThl Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJHO U3 BEIIECTB UMEET MPUMECH.

XHuMHS U KN3Hb

Ponp xumum B oOecriedeHHH SKOJIOTHYECKON, IHEPTeTUYECKOM M MUIEeBON 0OEe30MacHOCTH, pa3BUTUU MEAWIMHBI. [loHATHE 0 HAay4HBIX
METOJIaX MO3HAHUA BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenus 00 0OMMX HAYYHBIX MPUHIIAIIAX TTPOMBIIINIEHHOTO MTOTYYEHUS BAKHEUIITUX BEIICCTB.

UYenoBek B MUPE BEIIECTB M MATEPHAIOB: BAXXHEHILIME CTPOUTENbHBIE MAaTepHUalibl, KOHCTPYKIIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepUalIbl 175 2IEKTPOHUKH, HAHOMATEePUAIIbI, OpPraHUYECKHE U MUHEPATbHBIC YI0OpEHUSI.

XuMHS ¥ 3I0POBhE YETOBEKA: MPABHIIA UCIIOIB30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOTO UCIIOIB30BAHMS TTPENapaToB
OBITOBOM XMMHHU B IMOBCEAHEBHON KU3HU.

MexnpeIMETHBIE CBS3H.
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Peanuzamus MeXNpeIMETHBIX CBSI3€H NpU HM3ydeHUW OOIeH W HEopraHM4eckol Xumuu B 11 Kiacce OCYIIECTBISETCS depes
UCIIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHSTHUW, TaK ¥ TOHSATHH, SBISIOMINXCS CHCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01ure ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAyYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAllu3, CUHTE3, KIacCU(pUKaLUs, TEPUOAUUYHOCTD,
Ha0II0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: MaTepus, YHEprusi, Macca, aroM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTH, MOJIEKYJA, YHEPTeTUUECKHUI
YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NIECCKUE BETMIMHBI U IUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opranusM, 3KocucTeMa, ouocdepa, MakKpo- U MUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus:: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIyprusi, MPOU3BOJCTBO CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIbCKOXO03UCTBEHHOE
MPOU3BOJICTBO, TUIIEBAass MPOMBIIIICHHOCTh, (apMaleBTUYSCKass IPOMBIIUICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX MPEIapaToB,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€PHAIIOB, JIEKTPOHHAS TPOMBINIJICHHOCTh, HAHOTEXHOJIOTUH.
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INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM misi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpOBHE CpEIHEro oOImero o0pa3oBaHHS
BBIJIETIEHBI CIIEYIOIINE COCTABIISIOLIUE!

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHH JMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M  BOCHUTATENBbHOM JI€ATE€IBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMHUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
IPUHSTHIX B OOILLECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYILIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXXEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MTO3HABaTEIbHbIX 3a/1ay, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPU aHaJIN3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJEIUI OTE€YECTBEHHOMU
XUMHU;

YBa)XEHUsI K IPOIIECCy TBOPUECTBA B OOJACTU TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSTHHOTO TPYZa YYEHBIX U MPAKTUKOB,;

UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IMOJyYEHHMM M IOCIEAYIOLIEM aHaIu3e
MH(POPMALIMHU O IEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUM;
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O0 CO3HAHUS, TUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallUHU, CBS3aHHBIE C XHUMHYECKUMHU SIBJICHUSMU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYIKHM CBOHUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

COONIOAICHHSI TIPaBUJI OE30MACHOTO OOpaIIeHHs C BEIIECTBAMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS IIOCIICJICTBUM M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS AIKOTOJIS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4e€OHO-HCCIIEI0BATEIBLCKOM JICSITEIIBHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pELICHUHM MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHUIO MPOQECCUil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOM TpaeKTOpUM OOpa30BaHMUS,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH IIeNIeCO00pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLUATBHON CpPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONb30BAHMS JOCTUKEHUM XUMHH ISl PEIIEHUs] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHBHOTO HETPUSATHS JIEHCTBHUMA, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC HKOJOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYPhI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEILHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUH LEIOCTHOTO MPeACTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEU W
pelieHny TpobsieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;
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yOSKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUH JJIsl COBPEMEHHOW LUBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M Ba)XHOW POJIM B CO3/JaHUM HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEpPreTU4ecKoi, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPyia U 3KOJIOIMYECKH KOMGOPTHOH KHU3HHU KaXJI0ro 4jeHa
o0I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHalu3a U OOBACHEHMs SIBICHHM OKpYXAlOIEro MUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHUS 1e7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAaHHBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOSHHOCTSM Tpylda B pPa3NMYHBIX cdepax mnpodeccHOHATHHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MeXMpeIMeTHbIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICI0OBaHNE, HAOIIOACHHIE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMA }IeﬁCTBHﬂMH.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpeIeNATh LENH JeATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX JOCTHIKCHHS,
COOTHOCHUTH PE3yIbTAThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;

HCIIOJIB30BaTh IpHU OCBOCHUU 3HAHUH HpI/IéMBI JIOTUYCCKOI'O MBINIJICHUS — BBIACISATH
XapaKTECPHBIC TIPHU3HAKU OOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIIOJb30BaATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 06’bHCHeHI/IH OTACIIBHBIX q)aKTOB n ﬂBHeHI/Ifl;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABIIMBATh IPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3yIaeMbIMU SBJICHUSIMU;
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CTPOMUTH JIOTMYECKHE pPACCYXKAEHUS (MHAYKTHBHBIC, JEIyKTUBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh O0OOOLIEHUS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpMaUuU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NIpPU IOHCKE M OTOOpe
uHpopMalLnu, He0OXOAUMOM IS BBITOJIHEHHsI YU€OHBIX 3a7a4 ONpPeeEHHOTIO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKHe) 3HAaKu U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISATHOCTH.

OsiaeHHe yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C INPE3EHTALMENl PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM HpPOBENEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMU.

OBJiaieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIISATh CBOIK I1O3HABATEIbHYIO JEATEIBHOCTD,
onpenenss e€ eI U 33aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
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MpeyiaraeMblii alTOPUTM JCHCTBUN TIPU BBIMOJHEHUU yY4E€OHBIX W MCCIIEIOBATEIbCKUX 3a/ad,
BEIOHMpaTh HanOomee YPHEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yY4ETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYILIECTBISATh CAMOKOHTPOJIb CBOEW JICATEILHOCTM Ha OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD OTPAXKAIOT:

c(OPMUPOBAHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, XUMHUYECKast CBsI3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJISIpHAs Macca, MOJSAPHBIA O0O0BEM,  YITIEPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIMa, paguKani, H30MEpHUs, W30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllhe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHHUS OPTaHUUYECKUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JEKAallue B OCHOBE MOHHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTONOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MTOHATHUS MIPU ONKMCAHUHN COCTaBa, CTPOCHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JIsi COCTABIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEAaKLMW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMY UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAJICKHOCTh N3YyUEHHBIX OPTaHUYECKUX
BEUIECTB TI0 MX COCTaBy U CTPOEHHUIO K ONPENeNIEHHOMY KJacCy/Tpylie COeIUHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpXKAIIUE COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoit HomeHknatype (IUPAC), a takxke
MPUBOANTH TPUBHAIBHBIE HA3BAHHS OTICIBHBIX OPTAaHMYECKUX BEIIECTB (ITUJICH, MPOMUIICH,
aleTUJICH, STUJICHTIIMKONb, TIUIEPHH, (EHOJ, (HOpMaNbAETHI, aleTaTbJCTHA, MypaBbUHAsS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, GPYKTO3a,
KpaxmaJ, eJITI0103a, TJIULHH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNIATh BHUJIbI XUMHUUYECKOW CBS3M B OPTraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOXKECHHUS TEOPUU CTPOCHUS OpPTraHMYEeCKHX
BemecTB A. M. bytiepoBa mist 00bsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHW I, 3AKOH COXPAHCHW A MACCHI BCITICCTR.
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c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaThb COCTaB, CTPOCHHE, (QHUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3TMUYHBIX KJIACCOB OPIaHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, ATAHOJ, STHJICHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTabIeru]l, MypaBbHHAsl U YKCYyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEaKUUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HMX MEPEePadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c()OPMUPOBAHHOCTh yMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(Macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUSI, WCIOJIb3yeMbIX B XHMHUHM TPU HM3YYCHUH BEIIECTB MU XHUMHUYECKUX SIBICHUU
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalIUAX, CBA3aHHbBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATh XUMHUYECKUNW SKCIEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIECTB MPU HArpEBaHWH, MOJYYCHHE ITHICHA M WU3y4YEHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHUU, I[BETHbIC PEAKI[MU OENKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHuu ¢ BEIEeCTBaMHU U JJaOOpaTOpHBIM 00OpYIO0BaHUEM, MPEJACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepUMEHTa B (OpMe 3alucu YpPaBHEHUM COOTBETCTBYIOIIMX pEaKUUi u
(dbopMyITUpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUia HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOH JEATENHHOCTH B IENSIX COXPAHEHHUS CBOETO 30POBBS U
OKpY’Kalolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
OMpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax CrocoObl YMEHBIIICHHsI M TIPEIOTBPAICHUS X BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsE 0OYYarONIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbs: YMEHHE MPHUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;

JUISL CIENBbIX W CIA0OBUIAIIMX OOYYaroNIUXCs: YMEHHE WCIIONIbh30BaTh pelbeHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ams 3anucu XuMudeckux (GopMyiL.

11 KUIIACC

[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XUMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUH NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (hYHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
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pelieHusT MPAaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpene;

BJIQ/ICHUE CUCTEMONW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- ANEKTpPOHHBIE OPOUTATI ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKUCJICHUSI, XUMHUYECKass CBsA3b (KOBAJICHTHAs, HMOHHAs, MeETa/NInYecKasi, BOJOPOJHAs),
KpUCTaJUITMYECKasi  peméTka, THUIBI XMMHYECKUX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JMCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOW  peakIMHM, XHUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH [l WM. MenneneeBa, 3akoH
COXpPaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(akToJIOrMUECKrEe CBEJCHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIBHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIMBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIHUKY JIi COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUH XHUMUYECKUX PEaKIUi, CHUCTEMaTHYEeCKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTICJIbHBIX HEOPraHUYECKHX BelecTB (yrapHbIil Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€¢Hash W3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAESATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOJAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUYECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpylIe coeIMHEeHUN (IpOoCThle BEUIeCTBa — METAJUIbI U
HEMeTaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapakTepu3oBaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX 3eMeHToB 1—4 nepuoaoB [lepronnyeckoit cucteMbl XUMHUUECKUX 351eMeHToB 1. U.
MengeneeBa, HUCHONB3YS MOHATHS «S-, p-, d-DIIEKTPOHHBIE OpPOUTANN», «IHEPreTUUYECKUE
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB XHMHUYECKHX DSJEMEHTOB M WX
COEMHEHUH Mo nepuoaaM u rpynnaM [lepuoguyeckoil cucteMbl XUMUYeCKUX snemMenToB /1. U.
MeHnpeneeBa;

c(OPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIIeCTBAMH C TIOMOINBIO YpaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

c(OpMUPOBAHHOCTh YMEHUS KIACCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
Mpu3HaKaM (YHCIy M COCTaBy pEarupyroliuxX BEMIECTB, TEIIOBOMY Jh(}EKTy peakiuu,
M3MEHEHUIO CTENCHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, YUaCTHUIO KaTalu3aTropa);
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c(OPMHUPOBAHHOCTh YMEHUH COCTABIIATh YPAaBHEHUs pPeaKLUi pa3InYHbIX TUIIOB, OJIHBIE
U COKpAIlEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKkIMy UAYT A0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOAUTH PpEAKLUH, NOATBEPXKAAIOUINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAclO3HaBaTh OIBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPIaHWYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacCKpbIBaTh CYHIHOCTh OKHCINTEIBHO-BOCCTAHOBHTEIBHBIX
peaKMii IOCPEICTBOM COCTABICHMSI JEKTPOHHOIO OajaHca 3TUX PEaKIUi;

c(OPMHPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [llarense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMMHYECKHE IIPOLECCHI, JIEXKallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYEeHUsI CEPHOM KHMCIOThI, aMMHAKa, a Takke cOPMUPOBAHHOCTh
npecTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAWUTH BBIYMCICHUS C MCIIOJB30BAaHMEM IOHATHS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMUMHUYECKHX
PEaKIysIX, MacCchl BEUIECTBA MM 00BEMA Ta30B IO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakunu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHS SHEPIUH;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBHiia MOJIb30BAaHUA XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYZAOBAHHEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpeAeTeHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeaKIMH, PEaKIMd HNOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHbBIX
3agad no TemMam «Mertamasl» U «Hemeramasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, MTPEICTABIAThH
pe3yabTaThl XHMHUYECKOTO OJKCIIEPUMEHTa B (OpMe 3alucd ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OpMALHIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpEACTBa MacCOBOW KOMMYHHWKanuu, WHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’Kalolie MPUPOJTHON Cpelbl, 0OCO3HABAaTh OMACHOCTH BO3JICHCTBHSI HAa JKUBBIE OPTraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMast cMbIc mokasatens [1/1K, mosicHsITh Ha mpuMepax CriocoObI
YMEHBIICHUS U MPeIOTBPAILEHHs UX BPEJIHOTO BO3JICHCTBUS HAa OpPraHU3M YeJIOBEKa;

JUI OOYYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XMMUYCCKHX SIBICHUIA,

JUISL CIIEMBIX M CJHAa0OBUASIIMX OOYy4YarolUXCs: yYMEHHME HCIOib30BaTh pelbedHO-
TOUYEUHYIO cucTeMy ob0o3Hauenuit JI. bpaitns ais 3anucu XuMu4eckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OPraHNYECKUX COETMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
) HenpenenbHbie yrieBogopoOIbl: adKEeHbI, 6 I
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
)4 [IpupoiHbIE HICTOYHUKH YTIJIEBOIOPOJIOB U 3 1
' ux nepepaboTKa
Hroro no pazgeny 13
Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Cruprel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' Croxubie Y3QUPBI
33 VYrneBojibt 3 1
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Hroro no pazgeny 13

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3 ‘ ‘

Uroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ‘ [TInactmaccel. Kayuyku. BonokHa 2 ‘ ‘
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie Ilpakruyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 6
anemenToB /1. . Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue g
' BEILECTB
1.3 XUMHUYECKUE Peakiuu 12 1 1
Hroro no pazgeny 26
Pa3nen 2. Heoprannuyeckasi xumust
2.1 MerTansl 12 1
2.2 Hemeramnsi 18 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX 4
) BEILECTB
Hroro no pazneny 34
Pa3nen 3. XumMus u Ku3Hb
3.1 XuMus U )KU3Hb 8
Uroro no pazgeny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 3
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara u@posBbIe
1w/ Tema ypoka Beero Kontposbubie IIpakTnueckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTbI padoThbI pecypenr

| [Ipenmert opraHnuyeckoil XuMuu, e€ 1 BuGMoTeKa LIOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

) Teopus cTpoeHUsI OPraHUYECKUX COCIUHEHUN A. | Bubnunoteka LLOK
M. bytiepoBa, €€ OCHOBHBIE TIOJIOKEHUS
[IpencraBneHue o KIacCHPUKAITUN OPTaHUICCKUX Bubnnoteka LLOK

3 BeulecTB. Homenknarypa (cucremaruyeckas) u 1
TPUBHUAJIbHBIC HA3BAHUS OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUI 1 Bubnunoteka LLOK
pAaa

5 MertaH ¥ 3TaH — OPOCTENIINE TPEACTABUTEITN | Bubnnoteka LLOK
AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 Bubsmotexa LIOK

7 OTUJIeH U NPOMUJIeH — MpocTeine | Bubnunoteka LLOK
MIPEICTABUTENH AJIKEHOB

g [Ipaktrueckas padota Ne 1. «Ilonyuenue sTuneHa | | Bubnnoteka LLOK
U U3yYEHHUE €T0 CBONCTBY

9 Anxanuensl. byraguen-1,3 u metunOyraguen-1,3. ) Bubnnoteka LLOK
[TonyuyeHnue CHHTETUYECKOTO KayuyKa U Pe3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, Bubnnoteka LLOK

10 TOMOJIOTMUECKUH PsA. ALETHUIEH — IPOCTENIINI 1
MPEACTABUTEND AIKUHOB
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1 Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU Bubnunoteka LLOK
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEeHOB bubnuoteka LIOK

13 I'eneTndeckas cBs3b yrieBogOpOAOB, Bubnunoteka LLOK
IIPUHAUICKALUX K PA3JIMYHBIM KJlaccaM
[IpupoaHbIE HICTOYHUKH YIJIEBOIOPOIOB: Bubnunoteka LLOK

14 NPUPOIHBII ra3 v MOMYTHbIC HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ IepepadoTKu
IIprpoaHbIE UCTOYHUKH YIJIEBOAOPOIOB: Bubnunoteka LLOK

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKU

16 KonTponbnas pabota no paszueny Bubnunoteka LLOK
«YTI1eBOIOPOABD)

17 IIpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJI U Bubnnoteka LLOK
aTaHoj]. BogopoaHas cBA3b

13 MHOroaTroMHbIE CIIUPTHL: STUICHIITUKOIb U Bubnunoteka LLOK
TJIMLECPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKHE U Bubnunoteka LLOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaeruasl: GopMaIbAeTUA U alleTaJIbJICT /L. Bubnunoteka LLOK
AueroH

71 OaHOOCHOBHBIE TpeieNbHbIE KApOOHOBLIE Bubnnoteka LOK
KHCJIOTBI: MypaBbUHAs U YKCYCHas

2 [TpaxTrueckas padota Ne 2. «CBoiicTBa pacTBopa Bubnunoteka LLOK
YKCYCHOM KHUCIJIOTBI»

3 CrteapuHOBas ¥ OJICMHOBAST KUCIIOTHI, KaK Bubnnoteka LLOK
MPEJICTaBUTENN BBICIINX KAPOOHOBBIX KHCIIOT

24 MBpl1a Kak cOJId BBICIIMX KapOOHOBBIX KUCIIOT, UX bubnuotexa LIOK
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MolIolIee ACUCTBUE

)5 CnoxxHbIe 3(DUPHI KaK MPOU3BOIHBIE KAPOOHOBHIX | Bubnunoteka LLOK
KHCTOT. [ Maponu3 cloKHBIX 3UPOB

26 JKupbl: Tuaponn3, MpUMEHEeHHE, ONOJIOTHYecKas 1 Bubnunoteka LLOK
POJIb KUPOB

7 YrneBoasl: cocTas, Kiaccudukaius. Baxueiimme | Bubnnoteka LLOK
MPEJICTAaBUTEINHN: TIII0K03a, PpyKTO3a, caxapo3a

73 Kpaxman u nemitono3a Kak NpupoHbie 1 Bubnunoteka LLOK
MOJIMMEPHI
KonTponbnas pabota no paszueny Bubnunoteka LLOK

29 «Kucnopoacoaepkaiine opraHu4ecKue 1
COEIMHEHUS»

30 AMUHBI: METHJIAMUH U aHWJIHH 1 Bubnuoteka LIOK
AMHMHOKHUCIIOTHI KaKk aM(pOTEPHbBIEC OPraHUYECKUE Bubnunoteka LLOK

31 COETMHEHUS, NX OMOJIOTHUECKOe 3HAUCHHUE. 1
Ilentuapl

39 benku kak npupoIHbIE BEICOKOMOJIEKYIISIPHBIE | Bubnunoteka LLOK
COETMHEHUS

13 OCHOBHBIC TTOHATHS XUMUHU | Bubnunoteka LLOK
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN
OCHOBHBIC METOIBI CHHTE3a bubnanoteka LLOK

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
[InacTt™Macchl, kKaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen

1. Xumudeckui ssmeMeHT. AtoM. M3oTomnbl. 1 bu6mmoreka [IOK

2. JIEKTPOHHAsl KOH(PUTYpauHs aTOMOB 1 bubmumoreka [IOK

3 [Tepuonuueckuii 3akon u I[leprnonnueckas 1 bu6mmoreka [IOK
cuUCTeMa XMMHUYECKUX 351eMeHToB /1. 1.

4 MeHnaesneeBa, X CBA3b C COBPEMEHHOM 1 bubnuotexa [JOK
TeopHuell CTPOCHUsI ATOMOB.
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB bubnuotexa [JOK

5. XMMHMYECKHX 3JIEMEHTOB U UX COCAMHEHUH 110 1
TpYyIIaM U MEPUOIaM.
3HaveHHe NePHOAMYECKOT0 3aKOHA U bubnmnoreka [JOK

6. cucTeMbl XUMHYECKHUX 3jemMeHTOB /I .. 1
MenpesieeBa B pa3BUTHM HAYKH

7 Crpoenue BeniecTBa. XUMHUYECKasl CBA3b, €€ 1 bubnmnoreka [JOK
BH/JIBI.

8 Mexanu3mMbl 00pa30BaHUsl KOBAJEHTHOM | bubnuotexa [JOK

" cessu. Bogopoanasi cBsizb
9 BasleHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. | bubanorexka [JOK
" CreneHb OKUCIIEHHS.

BemecrBa MoJIeKYJISAPHOTO U bubnmoreka [JOK

10. HeMmoJIeKYyJIAPHOrO cTpoeHus. Tunbl 1
KPHUCTAIMYECKUX PelIeTOK.

11 [ToHsiTHE O NUCTIEPCHBIX CUCTEMAX. | bubnnorexa [JOK

" VICTMHHBIE M KOJUIOUIHBIE PACTBOPHI.
[okymeHT co3naH B anekTpoHHon copme. Ne 33 ot 31.08.2023. Vcnonnutens: LWanxytanHosa A.P. B 3NEKTPOHHbIH
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12. MaccoBas 0.1 BellleCTBAa B pacTBOpe bubmuoreka [JOK
13 Knaccudukanus 1 HOMEHKIATypa bu6mumorexa [IOK
" HEOPraHUYECKHUX COECTUHEHHUM.
14 I'eneTnueckasi cBSI3b HEOPraHUYECKUX bubnunoreka [HOK
" BelIecTB, Pa3JIMYHBIX KJIACCOB
15 Krnaccudukanus XuMHYECKUX pEeaKiui B bubmuoreka [JOK
" HEOPraHUYECKOM U OPraHUYECKON XMMHH.
3aKoH cOXpaHeHHMsI MACChI BelIECTB; 3aKOH bu6mmoreka [IOK
16. coxpaHeHMs U NMPeBpPAaLllEeHUs] SHEPTUHU NPH
XUMHUYECKHX PeaKkumusix
17 CKOpOCTh peakivu U €€ 3aBUCUMOCTh OT bubmuorexa [JOK
" pasnuuHbIX (aKTOpPOB.
IIpakTuyeckasi padora Ne 1. «Biausinue bu6mmoreka [IOK
18. pa3sauuyHbIX GAKTOPOB HA CKOPOCTH
XHMHYECKOH peaKkuum)
19 OO6parumbie peakiiuu. XUMHIECKOE bubnuorexa [JOK
" paBHOBeCHE.
JIeKTPOJIUTHYCCKAS] JUCCOLUALMS. bubnmnoreka [JOK
20.. Daexrpouantsl. Ilonsitue 0 BoropoaHom
nokaszareJie (pH) pacrBopa.
21.| Peaxmuu HOHHOrO OOMEHA. bu6mmoreka [JOK
29 I'maposus opraHuveckux u bubnnorexka [JOK
" HeOPraHM4YecKHMX BellecTB
53 OKuCIUTENbHO-BOCCTAHOBUTEILHBIC bubmuorexa [JOK
" peakuum.
24 ITonsiTHe 00 3J1eKTpPO/IN3e pacIIaBOB U bubnuorexa [IOK
" pacTBOpoB coJei
55 KonTponbHas pabora no pasaeny bubnnorexa [JOK
" «TeopeTH4ecKre OCHOBBI XMMUM)
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MeTanibl, MX MOJIOKEHHE B bubnmoreka [JOK
26 Iepuoauyeckoii cucreMe XMMUYECKUX
" saementos JI. U. MenjeneeBa u
0CO0EHHOCTH CTPOEHUSI ATOMOB.
27.. OO6mue ¢pu3nuecKrue CBOMCTBA METAILIOB bubmuorexa [JOK
28.| CniaBbl MeTaJLJIOB. bu6mmoreka [IOK
59 DJIEKTPOXUMHUYECKUH Psijl HATPSYKSHUI bubnuorexa [JOK
" MeTaJIoB
30. Koppo3us meranios bubnnorexa [HOK
31. Daekrtpouu3 bubnuorexa [IOK
32 XUMHYECKHE CBOMCTBA BAKHEHIIINX bu6mmorexa [IOK
" MeTanioB (HAaTpUii, Kauui) U UX COeIUHEHUI
XuMHUuYecKHe CBOMCTBA BasKHeMIIUX bu6mmorexa [IOK
33. MeTa/JIOB (KaJbLUil, MATHUIA) U UX
cOeIMHEeHU I
34 XuMHuYeCKHe CBOMICTBA BaKHEHIITHAX bubmuorexa [JOK
" meTa/10B ( AJIIOMHHHUI) ¥ €ro coeIHHeHui
XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX bubnnoreka [JOK
35 COETMHEHUIT
XUMUYECKUEe CBOMCTBA IIMHKA, Keje3a H X bu6mmoreka [IOK
36. COEIMHEHUIT
ITpakTuyeckas padora Ne 2. "Perienue bubnuorexa [IOK
37. SKCnepUMEHTaNbHBIX 33]1a4 O TEME
«Metamib»"
HemeTtanibl, MX 10JIOKEHHE B bubnmoreka [JOK
38. Ilepuoauyeckoil cucTeMe XMMUYECKUX
semeHTOB J[. . MeHaeeeBa
39. Oco0eHHOCTH CTPOEHHUS aTOMOB HEMETAIJIOB bubnmuotexa [JOK
[okymeHT co3naH B anekTpoHHon copme. Ne 33 ot 31.08.2023. Vcnonnutens: LWanxytanHosa A.P. B I/IEKTPOHHbBINA
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40. PusnvyecKHe CBOMCTBA HEMETAJLJIOB. bubnmoreka [JOK
41 AJ10TpONUSI HEMETAJIJIOB (Ha mpuMepe bu6mumorexa [IOK
" Kucaopoaa, cepbl, pocdopa u yriepoaa)
42 XUMHYECKHE CBOMCTBA raJIOT€HOB U UX bu6mmoreka [IOK
" coenMHEHUMH
4 XUMHYECKHE CBOMCTBA CEPBI U €e bu6mumorexa [IOK
> COEMHEHHI
44. CBoiicTBa CepHO KUCJIOTHI bu6mmoreka [IOK
45 XUMHYECKHE CBOMCTBA a30Ta U €0 bubmuorexa [JOK
" coenMHEHUM
46. CBoiicTBa a30THOI KHCJIOTBI bu6mmoreka [IOK
47 Xumudeckue cBoicTBa ochopa u ero bubnunoreka [JOK
" coenuHEHUM
48 XHUMHUYECKHUE CBOICTBA yriepoa U ero bu6mmoreka [IOK
" coenMHEHUM
49 XHMHYeCKHe CBOMCTBA KPEMHHS H €ro bubnnoreka [JOK
" coexuHeHMi
50. Boaopoanble coeMHEHUS] HEMETANIOB bu6mmoreka [JOK
L [IprMeHeHne Ba)KHEUIINX HEMETAIOB U UX bubnnorexka [JOK
>1. COEIMHEHHI
52 O060061eHue U cUCTEeMATU3AIUA 3HAHUH MO bubnuotexa [JOK
" teme «Hemeramib».
c3 Boruucnenus no ypaBHEHUSIM XUMHUYECKUX bubnmoreka [JOK
" peakuuii ¥ TEPMOXUMUYECKUE PACYETHI
IMpakTuyeckas padora Ne 3. «Pemenue bubnuorexa [JOK
54. JKCHepHMEHTAJBHBIX 32124 10 TeMe
"HemeTtaniabl'»
55. KontponsHas pabora mo temam «MeTauib» bubnmuotexa [JOK
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u «Hemeramnbn
56. Heoprannueckue u OpraHM4ecKre KUCIOTHI. 1 bubmuorexa [JOK
57, Heopranuyeckue u opraHuyeckKue | bubnnoreka [HOK
OCHOBAHUSA
58 AMpoTepHbIC HEOPraHUYECKHE U | bu6mumorexa [IOK
OPraHHYeCKHUE COCITUHEHUS.
59, I'eneTnyeckasi cBsi3b HEOPraHUYECKUX U 1 bubnunoreka [HOK
OPraHMYecKNX BellecTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOM, 1 bubnnoreka [JOK
60. SHEPreTHYECKON U MUILEBOI 0€30MacHOCTH.
61. Poub xumMuM B pa3BUTHU MeIHIUHbI 1 bu6mmoreka [IOK
62 [ToHsTHE O HAYYHBIX METOJAX [TO3HAHUSA 1 bu6mmoreka [IOK
BEILIECTB U XUMUYECKHUX PEAKLIUM.
IIpeacraBaenus 00 00IIMX HAYYHBIX bubnuorexa [JOK
63. NpPUHUMIAX NPOMBILLIEHHOIO MOJYYeHUSA 1
BAKHEHIIMX BELIeCTB
64. IIpou3BOACTBO CTAJIH 1 bu6mmoreka [IOK
65. YenoBek B MUpE BELIECTB U MaTEPUAIIOB 1 bubnuoreka [IOK
66. Xumus B ObITY 1 bubnnorexa [HJOK
67. Xumus U 3J0pOBbE YEIIOBEKA 1 bubnuotexa [JOK
68. PesepBHbIl ypoK 1 bubnuoreka [IOK
OBILIEE KOJIMYECTBO YACOB I1O 68
I[TPOIT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

* Xumus, 11 kimace/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «l3nareascTBo
«IIpocsemeHue»
Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I., Akinonepnoe obmiectBo «M31aTenbcTBO

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK

[okyMeHT co3aaH B anekTpoHHow copme. Ne 33 ot 31.08.2023. NcnonHutens: WanxytauHosa A.P. B SINNEKTPOHHbIA
CrpaHuua 27 3 29. CTpanuua cosaaHa: 12.09.2023 15:23 =¥ TATAPCTAH



[okyMeHT co3aaH B anekTpoHHow copme. Ne 33 ot 31.08.2023. NcnonHutens: WanxytauHosa A.P. B SNNEKTPOHHbIA
CrpaHunua 28 u3 29. CTpanuua cosgara: 12.09.2023 15:23 =¥ TATAPCTAH



INnct cornacoBaHusa k gokymeHTy Ne 33 ot 31.08.2023
MHnuymnaTtop cornacosaHng: WanxytanHosa A.P. [upeKTop LWKonbI
CornacoBaHue nHnyumposaHo: 12.09.2023 15:24

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 WanxytauHosa A.P. 12.09.2023 - 15:24

[okymeHT co3aaH B anekTpoHHon chopme. Ne 33 ot 31.08.2023. UcnonHutens: LWanxytanHosa A.P. B INEKTPOHHbBIA
CrpaHuua 29 u3 29. CTpanuua cosaara: 12.09.2023 15:25 =¥ TATAPCTAH



