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1. COAEP)KAHUE OBYUYEHUS
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[IpenMer opraHUYeCcKON XMMHM: €€ BOZHHMKHOBEHUE, PA3BUTHUE U 3HAYCHHUE B MOJYYEHUH
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coeaquuennii A. M. bytieposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMKA  OPraHUYECKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEJIMHEHUl (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHUE C
o0OpasiaMu OpraHMYeCKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEIECTB, HAONIOJICHHE M OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (IJIaBJlIeHUEe, OOYTIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psia. MeTtaH um 3TaH — mpocTeiiiue
MPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIIEH U MPOMWIEH — MPOCTEeHINe
MPEJICTABUTENIA AJIKCHOB: (M3MYECKHE W XUMHYECKHE CBOHCTBA (PEakIUU THUIAPUPOBAHUS,
raJIOreHUPOBAHMUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOTYYeHUEe U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJKMHBI: COCTaB MU OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUM psiaA. AUETUIeH —
MPOCTEHIINI MPeCTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THIAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakinuu
TaJIOTEHUPOBAHUS MU HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T0yon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHYeckas CBsA3b MEXIYy YIVIEBOJOPOJAMHU,
MIPUHAJISKANTIMHI K Pa3IMYHBIM KJIaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH: TMEpPeroHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTHYECKUI), mupoau3. [IpoaykTel nmepepaboTku HeTH, UX TPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBII yTOIh ¥ MPOIYKTHI €ro epepaboTKH.

DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAICHUN: 03HAKOMIICHHE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyekiuu «HedTe» u «Yronb», MoagenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUYECKOW pPabOTHI:
MOJTYYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEILECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKUUU C AaKTUBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrue. BogopoiHble cBsI3U MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIA U 3TaHOJIa
Ha OpraHu3M YeJlOBeKa.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl PeaKkus Ha
MHOrOaTOMHbIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MoldydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHUCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. buonoruyeckas posib KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pHUKAIHs YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPHUPOJIE,
npUMeHeHue, Onosoruueckas poib. @orocunres. dpykros3a Kak H30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJI0IeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(Il)), MHOroaToMHbIX
cnupToB (B3auMopelcTBue rmuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicTBue
KpaxMajia C MOJOM), HpPOBEAEHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérurie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coeauHeHus. dPusznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKHCIOT (Ha npuMmepe riuuuHa). buonoruyeckoe 3HaueHue
amuHOKuUCIOT. [lenTumst.



benku kak nmpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuunas, BTOpuYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OENKH.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M WX MpEeBpalIeHU: HaOIIOJIeHUE U
OMKCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OEIKOB NpPHU HArpeBaHUU, ILIBETHbHIC
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeITMHEHUs

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEpPHU3alUH, CpPeaHsAs MoyeKyaspHas macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHBIE METO/Ibl M3YUYCHHUsI BEIIECTB U UX MPEBPALLCHHI: O3HAKOMIIEHHE C
o0Opa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYYKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBSI3€ NPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIBb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
MOHSITUMA, SBJISIOLINXCS CUCTEMHBIMU JJIS1 OTJICNIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSATHS: SIBIICHHE, HAY4HbIH (haKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, TEePHOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHHeE,
OKCIEPUMEHT, MOJICTTPOBAHUE.

®du3uKa: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIeCTBA, (PU3MUECKHE BETUYUHBI U €AMHUIIBI
UX U3MEPEHUSI.

Bbuonorus: kierka, opranusM, Ouocdepa, oOMeH BemeCcTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, (PepMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHONOTHs: MHUILEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO MTUTAHMUSI, MOIOIIIUE CPECTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPErapaThl, MaTepHAITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMu4yeckud 3ieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpPOHHAs 000JI0YKa.
OHepreTuyecKre ypoBHHU, MOAYPOBHHU. ATOMHBIE OpOuTany, s-, p-, d- anemeHTsl. OCOOeHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xumudeckux osnemeHtoB J[. M.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. V. MenneneeBa ¢ COBPEMEHHOM TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NepruoANYECcKOro 3aK0Ha B pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBSA3b. Buabpl XUMHYECKON CBsI3U (KOBaJEHTHAs
HEMoJIsIpHasl U TOJIsIpHAasi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN W JOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeNeHb OKUCIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 10715
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKHx
BEIECTB. ['eHeTnyeckas CBs3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKkIUii B HEOPTraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UU MPU XUMUYECKUX PEAKIUSAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEaKIHU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuwmn Jlelllarense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IeO0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOIIOJEHHE U ONMCAHWE JIEMOHCTPALlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHIAa BOJOPOJAa B IMPUCYTCTBUM KaTallu3aTropa,
OIpEeNIEJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLUUU
MOHHOTO OOMeEHa), MpoBe/leHHuEe MPAaKTHUECKON paboThl «BnusHue pa3nuyHbix (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanueckold CUCTEME  XMMHYECKHMX
anemenToB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (Du3HuUECKHe CBONCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepoa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TalOT€HOB, cepbl, a3oTa, docdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHMI).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meraimnos B [lepruogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHUS IJICKTPOHHBIX 000I0YeK aToMOB MeTauioB. Oomiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIJl HANpsKEHUH
METAJIJIOB.

XvMHYeCKHEe CBOICTBa BaXHEMIIMX MeETAJIOB (HATPHUM, Kaiuil, KanblLMid, MarHui,
ATIOMUHHN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61me cnocoObl MoMyyeHHst MeTayuIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajulbl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, DPEIIEHHE AKCIEPHUMEHTAIbHBIX
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3aja4, HaAOMIOJEHME M  OMNKMCAaHWE JEMOHCTPAl[MOHHBIX U  JIAOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAUeCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétel Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) IPOAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu HKOJIO0TMUECKOM, SJHEPreTHYeCKOol U MUILEBOM 0e30nacHoCTH,
pazBuTuM MenuuuHbl. lloHATHE O Hay4yHBIX METOJax I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbBIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BAXHEHILNX BEILECTB.

YenoBek B MuUpE BEUIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMUKa, MaTepuajbl Uil 3JIEKTPOHUKH,
HaHOMaTepHaJibl, OPraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XUMHS M 3[I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTr0 MCIIOJIb30BAHMSI IIPETIapaToOB OBITOBON XUMHUH B IMTOBCETHEBHON KU3HH.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 MCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJEJIBHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, M30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEIIMUMHBI U €IUHULIBI UX U3MEPEHHsI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (apMaleBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



2. IIJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS IPOT'PAMMBI IO XUMHWUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHEro o0Iero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTronnueckoil OCHOBOM i1 pa3pabdOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHHUS
IpOrpaMM CpeaHero o0IIero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYAIOLIUMUCS POCCUHCKOM Tpa’kAaHCKON HAECHTUYHOCTU — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAyKHU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPABOCO3HAHUS SKOJIOTMYECKONH KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHbBIEC TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOM M  BOCHUTATENBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJeajJaMH POCCHICKOro
IPaXJIaHCKOr0 O0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M INpPAaBUIAMU IOBEICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XHUMHUS» OTpakaroT c(OPMHUPOBAHHOCTD
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW MAEATENbHOCTH OOy4arolMXcsl M0 pealn3aluu
INPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOLIMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHnH y4yeOHBIX M IMO3HABATENbHBIX 33124, BHINOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUUYECKOIO MPUMEHEHUs
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT UINTENIbHBIX HaOJIIOJCHUMH,
KPOIOTIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIYyYEHHMM M HOCIEIYIOIIEM aHalu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallud, CBSI3aHHbIE C XHUMHUYECKUMH SBICHMUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C HO3MLUI
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MIpaBU 0E€30MacHOro OOpalleHusl ¢ BEIeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J1€ATENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTMBHOIO 0O€301acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aIKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XMUMUHU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3ybTaTaM TPYAO0BOM 1eATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIMBUIYaJbHOW TpaeKTOpUM 0Opa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 0011eCcTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKHU 11eJIeCO00Pa3HOro OTHOLIEHUS K NMPUPOE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONb30BAHUS JOCTUKEHUM XUMUH I PELIEHUS] BOIIPOCOB
paloHaIbHOIO MIPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKpYXarolled IPHUpPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOIMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUS PA3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIBbHON MPAKTHKE, CTIOCOOHOCTU U YMEHMSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLECTBEHHOW MPAKTHKHY;



MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HayYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKaroIeM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpodiieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJIs COBPEMEHHOHM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepUAIbHOM
KYJBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa U SKOJIOTHYeCKd KOMGPOPTHOM KU3HU KaXKIOro 4JjieHa
o0I11eCTBa;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTM METOJOB I103HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ie7aTh 000CHOBAaHHBIEC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSX;

MHTEpeca K NO3HAHUIO U UCCIIe10BATENIbCKON e TENIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO M €caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B paIMuHBIX cdepax mpodecCHoHaATHHOU
JESTENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mnpeamera «XuMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXAUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [[EJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMA, Hay4HbIN (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HUCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUILIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE JAEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMA HGﬁCTBI/IfIMH.

OBgi1ajleHHe YHHUBEPCAJIBLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUSIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIEHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIEMy, BCECTOPOHHE eé
paccMaTpuBaTh;

OTIpEeNATh LENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HMX TOCTHKEHUS,
COOTHOCHUTH PE3yIbTAThl ACATEILHOCTHU C MOCTABICHHBIMU IESMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMN NPHUEMBI JIOIMYECKOIO MBIIUIEHUS — BBIACIATh
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOIH30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pacCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEI, IPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHU4Yeckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TP PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIC MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOPMYyTUPOBAaHHbBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBENEHHS YYCHHYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pELICHHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JAUTEepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHSATh Pa3IMYHbIE METOJbl NMpH IOMCKE U O0TOOpe
uHpopMalLnu, He0OXOAUMOM IS BBITOJHEHHSI YUeOHBIX 337a4 ONpeeEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TpPU paboTe € XHUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMOM TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;
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BBICTYIIATh C NPE3EHTAIMell pe3ylbTaTOB MO3HABATEIHFHON IEATEIFHOCTH, MOJTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoekTa W (OPMYJIHPOBATH BBIBOJBI MO pE3ysbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKICHHS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAJIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NESTEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M M0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUH IPHU BBINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBINA CIIOCOO MX PEIICHHs C YY4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIIAITh CAaMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE caMoOaHalM3a |
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMUU B TMO3HAHUU SIBICHUH HPUPOIBI, B (POPMUPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKUX 3adad M OSKOJOTHYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKUX 3HAHUK, KOTOpPAs BKIIOYAET: OCHOBOIOJAraroIIne
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OOBEM, YIJIEPOJIHBIM  CKeEJNeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30Mepus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHSI OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATEIHLHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MMPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATb
MX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MTPH ONKMCAHUU COCTAaBa, CTPOEHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUWW, U3rOTABIMBATh MOJEIHM MOJIEKYJ OPTaHMYECKUX BEILECTB
JUTSL WUUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh NU3YUEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeIE€HHOMY KJAcCy/Tpymnmne COoeauHEHUN

(yT JICBOOOPOHEI, KHCJIOPOJ u a30TCoACpIKaAIINC COCOAMHCHUA, BBICOKOMOJICKYJIAPHBIC
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COCIMHCHMS), JTaBaTh UM Ha3BaHUs 1Mo cuctematudeckoil HoMmeHkinarype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHWS OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIMKOb, TIWIEPHH, (QEeHON, (OopMaabIeTHA, aleTaabIeThi, MypaBbUHAs
KHCJIOTA, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIIOTa, TJII0K03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c()OPMUPOBAHHOCTh YMCHHSI OINPEACISATh BHJBI XHUMHYECKON CBS3H B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BetlecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTaBUTENICH PA3IMYHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (EHOJ, alleTAIbIEIHl, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHUX XUMHUYECKUX pEakUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTIICBOJOPOIHOTO CBIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA MM MPOIYKTa PEAKIHUA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB MIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, HCIONb3YeMbIX B XHMHUU MpPH H3YyYECHUH BEIIECTB M XHUMUYECKUX SBJICHUU
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUSI JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJb30BAHUS XUMUYECKOW TOCYI0il U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKITUSMH IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ATHIICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHUH, IIBETHBIC PEAKITMN OEITKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OOpalleHUuHu C BEIIeCTBAMHU U JIA0OpAaTOPHBIM O0OPYIOBAHUEM, MIPEICTABISTh PE3YIbTATHI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIMH U
(GopMyIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUH COONMOaTh TMpaBUIa DKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS M
OKpPYKAroIIed TMPHUPOJTHON Cpesbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS HA JKHBBIC OPTaHU3MBI
onpeAeNnEéHHBIX OPTraHMYeCKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIEHHUS U MPEJOTBPAIICHHUS X BPEIHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BeKa;
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JUIsi 0Oy4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSMHU 37I0POBbSI: YMEHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst s 3anucu xuMudeckux Gopmy.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABIISAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIHMOHAIBHOW TI'PAaMOTHOCTH, HEOOXOIUMOH JIst
pEIICHUS] TPAKTUYECKUX 3a/ad M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEGHHUS K CBOEMY
3/JI0POBBIO U MIPUPOTHON CpejIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTAT aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCTICHUS, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIIBI XHMHYECKHX  PEaKIMi, pacTBOp, AJICKTPOJIHUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJUTHYECKAs TUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON PEaKIuU, XUMUICCKOE PABHOBECHE); TECOPUHU U 3aKOHBI (TCOPHUS IICKTPOJIUTHUECKON
auccouranuu, nepuoandeckuii 3akon J[. M. MenaeneeBa, 3aKOH COXpPAaHEHHSI MAacChl BEILIECTB,
3aKOH COXPAHEHHUS U TPEBPAIICHUS DHEPTUU NPH XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3bIK XMMHU, MHPOBO33PEHUECKHE 3HAHMUS, JISKAIIME B OCHOBE IMOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHYECKUX SBJICHUH, (DaKTOJOTUYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH W O€30MaCHOM HCIOJIb30BAaHWU BAXKHEUIIUX HEOPTaHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATUSA MPU OMMCAHUM HEOPTaHUYECKHX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJII COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUil, CHCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTICIbHBIX HEOPTaHUYECKUX BeEIIecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€¢Hash W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOIO COCTaBa, BUJ XUMHUUYECKOM CBSI3U (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeiasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAICKHOCTh HEOPTAaHMUECKUX BEIIESCTB
M0 UX COCTaBY K OMPENEIEHHOMY KJIacCy/Tpymie coeAnHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI 1
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKphIBaThb CMBICT TMepuoanydeckoro 3akona J[. U.
MengeneeBa ¥ JEMOHCTPUPOBATH €0  CHCTEMATU3UPYIONIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;
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c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepronos [lepuonnueckoii cucteMbl XUMHUECKUX 351eMeHTOoB Jl. 1.
MenneneeBa, HCIONIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANY, «IHEPreTUUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XHMHMYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoit cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KIJIACCOB, MOJATBEPKAATh CYILIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBI YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUi;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHHS PEAKIUN pa3IMYHBIX THIIOB, MOJHBIE
U COKpAallEHHbIE YPaBHEHUs peakluii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaThb ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jlelllarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHE TMPOILIECCHI, JEKallhe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakkKe cPOpMUPOBAHHOCTh
IpeJCTaBlICHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi JI0JIsl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B peakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALICHNS U COXPAaHEHHSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBUIia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMH 110 BBIIOJHEHHUIO JTa00OPATOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb W BBINOJIHATH XMMHUYECKUH 3KCIIEPUMEHT
(paznoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallM3aTopa, OMNPEIENIEHUE CpeJbl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKLUH, PeaKkIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau o TtemMaMm «Metamne»y u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHUH ¢ BEIECTBAMH U JIa0OpaTOPHBIM 000PY0BaHUEM, NPEACTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;
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c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMaIHuio,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM NEATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY>KaIoIlle MPUPOJIHON Cpellbl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ompeeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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3. TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
N HamMeHoBaHNEpa3IenoB 1 KonuyecrBouacos DJIEeKTPOHHbIE
n/m | TeMHpPOrpaMMBbl Bcero Konrpoabnbsiepadorsl  IIpakTudyecknepadors (unpposrre)
o0pa3oBaTe/ibHbIepecypChl
Pa3nes 1.Teoperuyeckue 0oCHOBbI OPraHN4eCKOM XUMHM
[TpenmMeT opraHn4ecKo XUMUHU.
1.1 Teopust cTpoeHUs OPraHUuYECKUX 3
coenquHeHuii A. M. Byrieposa
Hroronopazneny 3
Pa3znen 2.YrieBoaopoanbl
)1 [IpenenbHBIEYTIEBOIOPOABI — )
ANKaHBbI
5 HenpenenbHble yrieBogopoib: 6 |
AJIKEHBI, aJIKa/INEHBI, AJTKUHBI
2.3 ApOoMaTH4eCKUEYTIIEBOAOPOIBI 2
24 [IpupoHbIE HCTOYHHUKHU 3 |
YIJI€BOIOPOOB U UX NepepadboTka
Hroronopazneny 13
Pasznea 3. KucaopoacoaepskamueoprannyecKkuecoeIuHeHust
3.1 Cnuptsl. @enon 3
39 Anpneruasl. Kap6oHOBBIE 7 !
KUCJIOTHI. CII0XKHBIE d(PHUPBI
33 YrneBoibl 3 1
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Uroronopaszneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu st

4.1 Awmunbsl. AMUHOKHACIOTEL. benku 3
Urtoronopazneny 3

Pa3znen S5.BbicokoMolieKy/JISIPHbIECOETUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34




11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U e —
1
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnyeckuepadoTbl
o0pa3oBaTe/ibHbIepecypChl
Pa3nen 1.TeopeTniecKkueoCHOBHIXUMHH
CtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoauueckas cucrema 3
XUMHUYECKUX djieMeHToR /1. .
MenaeneeBa
12 CrtpoeHueBeniecTna. 4
' MHOroo0pa31eBeNEeCTB
1.3 XUMHUYECKUEPEAKLIUH 6 1 1
Hroronopazneny 13
Pa3nen 2.HeoprannueckassxumMusi
2.1 Meraibl 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHUYECKUX U )
' OPraHUYECKUX BELIECTB
Hroronopazneny 17
Pa3nen 3.Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
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[NPOT'PAMME
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10 KJIACC

Ne

o/ Temaypoxka
n

[IpenMeT opranuyeckoi
XUMUH, €€

BO3HHKHOBCHHUC, PA3BUTUC

1 3HAYCHHUC

Teopus crpoenus
OpPraHMYECKHUX
coenquHeHui A. M.
byrneposa, e€ OCHOBHBIE
ITOJIOKEHUS

IIpencrasnenue o
KJaccupUKauu
OpPraHMYECKUX BEILECTB.
Homenkiatypa
(cucremaTnueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpraHMYECKUX BEIIECTB

AJTKaHBI: COCTaB U
CTPOEHHE,
TOMOJIOTHYECKHM AT
MeraH u 3TaH —
MPOCTEUILINE
IIPEACTABUTENN AJIKAHOB

ITOYPOYHOE IIJIAHUPOBAHUE

KoanuyecTBouacos

Bce
ro

KoHnTtpoibHbiep
abdoThI

IIpakTuyeckuep
a0doThI

Jarauzyu
eHUs

JJIeKTPOHHBbIeNU(PPOBbICOOPA3OBATEII
bHbIEpecypchl

20




AJIKEHBI; COCTaB U
CTPOCHHE, CBONCTBA

10

11

12

OTUJIEH U IPOIUIIEH —
IIpOCTEUIINE
IIPEJICTAaBUTENIN ATIKEHOB

[TpakTrueckas padora No
1. «llony4yenue 3TuiieHa u
W3y4EHHUE €r0 CBOMCTB»

Anxanuensl. byraguen-
1,3 u metunOyraguen-1,3.
ITonyuenue
CUHTETHUYECKOTO KayuyKa
U PE3UHBI

ATIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSIL.
Aneruines —
IIPOCTEUILINHATIPEICTAaBUTE
JTbAJIKUHOB

Beruucnenus mno
YPaBHEHHIO XUMUYECKON
peakuuu

ApeHsbl: 6€H30J1 U TOTYOJI.
TOKCUYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOIOB,
MPUHAJIECKAIINUX K
pa3IMYHBIM KJ1accam
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14

15

16

[IpupoaHbIE HCTOYHUKHU
YIJI€BOIOPOAOB:
IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSHbIE
rassl, He)Tb U IPOTYKTHI
e€ mepepaboTKu

[pupoaHbIC HCTOYHUKH
YIJIEBOIOPOJIOB:
HOPUPOIHBIN ra3 u
HOMYTHBIC HEPTAHBIC
ras3bl, HepTh ¥ MPOIYKTHI
e€ mepepaboTKu

KonTponbnas pabota no
pazzeny «YTIEeBOIOPOABD)

17

[Ipenenbuble
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJI.
Bonopoanasicssasb

18

MHOroaroMHbIE CIIUPTHI:
ATUJICHTIIUKOIb U
TJIMLEPHUH

19

20

DeHO: CTpOEHUE
MOJIEKYJIbI, pU3NYEecKre U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

AJbnerunpr:
dbopmanbaerua u
aneTanbaerna. AneTod
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21

OIHOOCHOBHEIE
npeeibHbIe KapOOHOBBIC
KHCJIOTBI: MypaBbUHAs U
YKCYCHas

22

[IpakTuyeckas pabora Ne
2. «CnoiicTBa pacTBopa
YKCYCHOM KHCIJIOTBI»

23

CreapuHoBas u
OJICMHOBAs KUCIIOTHI, KaK
NPEJCTaBUTENN BBICIIAX
KapOOHOBBIX KHUCIIOT

24

25

26

27

MbUTa KaK COJIM BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIee ICUCTBUE

CrnoxHble 3(upbl Kak
MIPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.
IMaaponuzcnoxHbpIXdGUPO
B

Kupsr: runponus,
MIpUMEHEHUE,
Ouosornueckas poib
KUPOB

YrieBoasl: COCTaB,
KJaccupuKarus.
Baxuerimue
MPEJICTaBUTEIIN: TJII0KO034,
dbpykTO3a, caxapo3a
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28

Kpaxman u nemnonosa
KaK IIPUPOJHBIE
IIOJIUMEPBI

29

KonTtponbHas pabora o
pasneny
«Kucnopoaconepxaune
OpraHUYecKHe
COETMHEHUS»

30

31

AMMHBI: METHJIAMHUH U
AHWJINH

AMMHOKHUCIOTEI KaK
amdoTepHbIe
OpTaHHYECKUC
COCIUHEHMS, UX
OHOJIOrMYeCcKOe 3HAUYCHUE.
ITentuaer

32

33

34

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TTOHATHS
XAMHHU
BBICOKOMOJICKYJISIPHBIX
COETMHEHNH

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN.
[InacTmaccel, Kayayku,
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BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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11 KJIACC

Ne

n/
n

Temaypoxka

XUMUYECKUH 2IIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTYypalys aTOMOB

KoanuecTBouacoB

Bce  KonTpoJbHbIEp
ro a00ThI

IIpakTHyeckue
padoThI

Harauzyu
eHUsA

JeKTpOHHBbIeNU(pPPOBBICOOpPa3OBaTE

JIbHbIepecypchl

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
N. MenaeneeBa, Ux CBS3b C
COBPEMEHHOU TeOpHUeEn
CTPOEHUS aTOMOB

3aKOHOMEPHOCTHU
U3MEHEHHUs CBOMCTB
XUMHYECKHX JIEMEHTOB U
UX COEAVHEHUH 110
rpynnaM U nNepuoiam.
3HaueHue NepuoInYecKoro
3aKOHA U CHUCTEMBbI
XUMHNYECKHUX IJIEMCHTOB
.. Menneneena B
Pa3BUTHH HAYKU

CtpoeHue BelecTna.
XnMuyeckas CBA3b, €€
BHUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAaJIECHTHOM
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cBs13u. BonopoaHascBssb

BanenTtHocTs.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MoneKkynsspHOToO
Y HEMOJIEKYIIIPHOTO
CTpOCHHS

[TonsTHE O IMCTIEPCHBIX
cucreMmax. VIcTuHHEIC 1
KOJUJTOUJHBIE PACTBOPBI.
MaccoBas 101 BEIlecTBa B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HGOpFaHI/I‘IGCKI/IX
coenuHeHMH. ['eHeTHYCCKAs
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHUu4YeCKOM XUMHH.
3aKOH COXpaHEHHUS MaCChl
BEILIECTB; 3aKOH
COXpAHEHUSA U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

CKOpOoCTh peaxiuu.
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OOpatuMsble peakuuu.
XuMHUYeCcKoe paBHOBECHE

10

[IpakTuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
nucconuanusd. Ilogarue o
BOJIOPOJAHOM IOKa3aTese
(pH) pactBopa.
PeakmunnonnorooomMena.
['maponuzopraHvecKux u
HEOPraHWYECKUXBEILECTB

12

OKHCIUTETBEHO-
BOCCTaHOBUTEJILHBIE
peakuuu. [lonstue 06
ANEKTPOJIN3E PACIIIaBOB U
pacTBOpPOB CONEH

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUHN)»

14

Merannsl, UX IMOJIOKSHHUE B
[Iepnonnueckoii cucreme
XAUMHUYECKUX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHHUS
aTOMOB.
Oo6muedr3nuecKuecBoiuCTB
aMeTalJIoB
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15

CrmuiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUH Psif
HaMpsHKEHUH METalIoB

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAJIOB
(HaTpuii, Kanuii, KAJIbIHM,
MarHui, aJJlOMAHAN) U UX
COCTUHEHUN

17

XUMHNYECKUE CBOUCTBA
XpoMa, MEJIU U X
COeTMHEHUN

18

19

20

21

XUMHUYECKHUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

ITpakTuyeckas pabora Ne 2.
"Pemenue
HKCHEPUMEHTAIbHBIX 3374
o remMe «Metamib»"

Hemerainsl, ux moyio>xeHue
B [Iepuoandeckoii cucreme
XUMHUYECKHX 3JIEMEHTOB /]
. MenneneeBa u
0COOCHHOCTH CTPOEHUS
aTOMOB

Du3nYECKUE CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMETaJUIOB (Ha IpUMepe
KHCJIOpoJa, cepbl, hocdopa
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U yriaepoja)

22

23

24

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

XHUMHYeCKHe CBOMCTBA
azoTta, ¢pocodpa u ux
COETUHEHUN

XHUMHAYECKHE CBOIICTBA
yriaepoaa, KpeMHUS U X
COCTUHEHUN

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJIJIOB U UX
COCTUHEHUN

26

O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMme «HemeTamis».
Breraucnenus 1o
YpaBHEHUSIM XUMUYECKHUX
peakuui u
TEPMOXHUMHUYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3.
«Pemrenne
AKCIIEPUMEHTAIBHBIX 33724
o Teme "HemeTamier"y

28

KonTponbhas pabota no
TeMaM «MeTaLIbl» 1
«Hemertame

29

Heoprannueckue u

30




OpraHUYEeCKUE KUCIIOTHI.
Heoprannueckue u
OpraHMYeCKHUe OCHOBAHUS

30

AmpotepHbie
HEOpPTraHUYeCKue u
OpPTraHUYECKUE COCTUHECHHS.
I'enetnyeckas cBs3b
HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

31

32

33

Ponp xumun B
obecneueHUN
9KOJIOTHYECKOMH,
SHEPTeTUYECKOU U
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEIMIIMHBI

[Tpencrasnenus: 06 oOmUX
HAYYHBIX TIPUHITUITAX
MIPOMBIIIIJIEHHOTO
MOJTyYeHUs] BaKHEUIITUX
BEIIIECTB

YenoBek B MUpe BEUIECTB U
MaTepUaJIoB

34

XUMHS U
3J10pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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