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COJEPXKXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHennit A. M. bytnepoBa, €€ ocHOBHbIE N0JI05keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoiorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o kinaccU(pUKAIMM OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAaKOMJIEHHME € 00pa3uaMy OpPraHMYECKMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psaa. Meran u 3T1aH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuu TUAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusauuu). [lodyyeHue CHUHTETHUYECKOIO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XMMHUYECKHUE CBOWCTBA (pEaklUu TUAPUPOBAHUSA, FajJOre€HUPOBAHUS, THApaTallH,
TOpPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu
2aN02CHUPOBANUA U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITHUIICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranaieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHbIE CBSI3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthbl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUEe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEeaKUUU OKHMCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUecCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiusl 3Tepu(pHUKalnu), MOJTy4eHHEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



VYrneBoasl: cocTaB, Kiaccu(ukamus ~— yrieBojoB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl.  Pu3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BELIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHEe kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKOM PabOThI: CBOIMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIUN).

A3oTconepKale OpraHn4eckiue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBAa OEIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
HaAOII0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYypalus OCIKOB IpH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIC TIOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHEHCAIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX IMPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME Kak OOIIUX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BewecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
pECypCHI.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHabl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOINYECKOTO 3aKoHa U I[leproauyeckoil cucTeMbl
xuMmudeckux sieMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyMNIaM U IEPHOaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTB. DNEKTPOOTPHULIATEIBHOCTD.
Crenenb okuciieHrsa. NOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUA U MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHEe TEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKkiUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (akTOPOB Ha CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IOHSATHUSI «MACcCOBas
JIOJIs1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenune HemeraiuioB B Ilepuoguueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IppMeHeHnE Ba)XHEUIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUMN.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIIEPUMEHTANILHBIX 3a/a4, HaOMIOJeHWEe M ONUCAHHWE JEMOHCTPALMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO HM3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacCTBYIOUIMX B PEAKIUU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMun B 0OeCrieYeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0€30MacHOCTH, pa3BUTUM MeAulMHBL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIC MaTepHalibl, KpacKd, CTEKJIO, KepaMmukKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHbIC
yIaoOpeHwus.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJa HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckol xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOlIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1UKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



duzuka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTe€pUaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCSL TMPOTPaMM  CpEHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3pabOTKHU IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEr0 OOIIEro
0o0pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICIYIOIINE COCTABISIOININE:

OCO3HAHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KME MOTUBAIMU K O0YyUEHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJICTBOBAaTbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMyd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
O0yJaroImXcsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
OOy4YaroIIMXCs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

NPEACTABICHUSI O COLMAIbHBIX HOpPMax M MOpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH IE€ATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJICHHUE M TMOCTYNKHA CBOMX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOH JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTENbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO0 MPOGECCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, THTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COUATIBHOM CPELBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
NPUPOJIHON Cpejie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHMUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHHMs €€ poju B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHuss 00 OKPYXKArOIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXJAEHHOCTH B  OCOOOM 3HAYMMOCTH XHMHH JUII COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUYeHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBFHO HCIIOJIB30BaTh XWMHUYECKHUE 3HAHUS JJIA
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

UHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IeHayYHbIC TOHSATHS, OTPaKAIOUIUe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMo3HaBaTeJIbLHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIF30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU JJis KJIAcCUPUKAIIMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOaTh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
NEATEeIIbBHOCTH, MPOSBIISTh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO pPa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMynIUpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcCTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

Ogi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3ylbTaTOB MO3HABATEIHHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJHM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUH O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHWM SIBICHUUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyina (pa3BépHyTas M COKpallEHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIMEe COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS MpHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMUI;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUM XHMUYECKUX pEakKLuH,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxkxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTACJIbBHBIX OpPraHUYECKUX BEUIECTB (ITWIECH, IMPONWIEH, AlEeTHIICH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMHM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH30J, METAaHOJ, ATaHOJ, STUJICHTJIUKOJIb,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN TMPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCY/IOl U JIaOpaTOPHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIICHUsS C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIaOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCJIKOB MpU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHITh Ha mpuMepax CrocoOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuponbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] PAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370pPOBBIO U MPUPOHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMHYECKAsl CBS3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE DPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKME 3HAHUS, JICKAINIME B OCHOBE ITOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M YpPaBHEHUH XHMMHUYECKUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUN ONPEJEISATh BAJEHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI IEPUOIUYECKOT0 3aKoHa [
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUsS] CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COEIMHEHUM
0 nepuoaaM u rpymnmnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHYECKON CBA3M MEXIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHHs 3JIEMEHTOB, 00OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  PaCKpbIBaTh  CYIIHOCTh  OKHCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaThb XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklvu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, TaTepHeT u aApyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOH NEATETBHOCTH B IICIISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MIPEIOTBPAIICHUS MX BPETHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmy.
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Paznen 3. Kuciopoacoaep:kamue op
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3¢upsl
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Hroro no pazneny

raHn4eCKue CoOeANHCHU A

3

13

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pa3znen 4. A3oTconepxkaiiye opraHudeckue coeuHeHus

41 AMuHBI. AMMHOKHUCITIOTEL. 3 bu6nuoreka [IOK
' Benku https://m.eds00.ru/7f41837¢c
Hroro mo pazaeny 3

Paspnen 5. BeicokoMoJIeKy A pHbIE COCUHEHUSA




51 [Tnactmaccel. Kayuyku. 5 bubnmoreka [JOK
' Bosokna https://m.edso0.ru/7f41837c
Hroro no pazaeny 2
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Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CtpoeHue aTOMOB.
[lepuonuyeckuii 3aK0H U
11 [Tepuoanueckas cucrema 6 bubmmorexa [JOK
' pHoL https://m.edso00.ru/7f41837c
XUMHUYECKHX 3JICMCHTOB
. 1. MenneneeBa
12 CrpoeHue BemiecTna. 3 bubmmorexa [IOK
' MHoroo0Opasue BeecTs https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
13 AMMITIECKHE peakiiin 12 https://m.edso0.ru/7f41837c
Wroro mo pazneny 26
Pa3nea 2. Heopranu4yeckasi Xumust
bu6mmoreka [IOK
21 Meranbt 12 https://m.edso00.ru/7f41837c
bu6mmoreka [JOK
22 Hemeranzet 18 https://m.edso00.ru/7f41837c
23 CBs13p HEOPraHUUYECKUX U 4 bubnnorexa [JOK
' OPraHUYECKUX BEILECTB https://m.edso00.ru/7f41837c
Hroro mo pazneny 34
Paznen 3. Xumus 4 )Ku3Hb
but6mmorexa [ITOK
31 KHMHST H KHSHD 8 https://m.edsoo.ru/7f41837c
Hroro no paszneny 8
OBUIEE KOJIMYECTBO YACOB 68
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