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Beinucka uz OOII COO

3.1.11. PaGouyas mnporpamma y4eOHOro npeaMera «Xumus. ba3oBblii ypoBeHb» s
oOyuaromuxcsa 10-11 kiaccon

Ha n3yuenue xumuun Ha 6a3oBoM ypoBHe B 10-11 kiaccax B yd4eOHOM IIaHE CPEIHETO
obmero oopa3oBanus orBoauTcs 68 yacos: B 10 kiacce - 34 gaca (1 gac B Hegemo), B 11 kiacce
- 34 gaca (1 gac B HeeNIO).

Coaepixanue o0yueHust

10 xknace

Oprannyeckasi XuMust

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipenmer opraHudeckoldl XHMHUU: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAYEHUE B
IIOJIyYE€HUH HOBBIX BEILECTB U MaTepHUaoB. Teopus cTpOeHUs: OpraHMYeCcKUX coequHeHnii A. M.
BbytnepoBa, ee ocHOBHbIe MoJoXKeHHs. CTPyKTypHBIE (DOPMYJIBI OPraHMYECKHUX BEUIECTB.
I'omosorus, usomepus. XuMudeckass CBA3b B OPraHMYECKHUX COCIMHEHUAX - OJMHApHBIE U
KpaTHBIE CBS3HU.

[IpencraBnenne o  Ki1accupUKalMM — OpraHudeckux BemiectB. HomenknaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMaruyeckas) M TpPUBHAJIbHBIE HAa3BaHUS BaKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepUMEHTAJIbHbIE MeTOAbI M3Y4YeHHMsl BellecTB W HX IpeBpalleHHil:
O3HaKOMJIEHHE ¢ o0oOpa3llaMu OpraHMYEeCKUX BEIIEeCTB M MaTrepuajaMM Ha HX OCHOBE,
MOJICIIMPOBAHME  MOJEKYJT  OpPraHMYeCKHX  BEIIeCTB,  HAOIMIOACHWE W ONHCAaHue
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALECHUI0 OPraHMYECKUX BEILECTB IIPUM HArpeBaHHUU
(nnaBieHue, oOyriavMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, 'OMOJOTMYECKHH psld. MeTaH u 3TaH - mpocreumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOWMCTBA (peakiuM 3aMelleHus |
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, TOIYyUEHHE U TPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTHIIEH U MPOMNWIIEH - IPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe U XUMHUYECKHE CBOMICTBa (peakiuu THAPUPOBaHUS,
rajJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJydYeHHE U IPUMEHEHHE.

Ankanuensl: 0yragueH-1,3 u metunOyranuen-1,3: cTpoeHne, BAXKHEHUIIINE XUMUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOECHHS, TOMOJOTHYECKHH psn. AUEeTWieH -
IPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nUYecKre 1 XUMUYECKHUEe CBOICTBa
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (pU3MUECKHE M XMMHUYECKHE CBOICTBa (peakuuu
raJIOTEHUPOBAHUS M HUTPOBaHMS), MOIYYEHHE U NpUMEHeHue. Tonyon. cocmas, cmpoenue,
@uzuueckue u xumuyeckue ceoucmea (Peakyuu 2aio02eHupoOsanus U HUmMpo8aHus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[Ipupoanbie UCTOYHUKY YTIIEBOJOPOI0B. [IprupoiHblii ra3 u nonyTHble He(TAHbIE Ta3bl.
Hedpts u ee mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUi), nupoiu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOIyKThI €10 NepepadoTKH.

JKCIepUMEHTAJIbHbIE MeTOAbl M3YYeHHMsl BellecTB MW HX MpeBpalleHHil:
O3HAKOMJIEHHE ¢ 00pa3liaMH IUIacTMacC, KaydyKOB U pe3uHbl, KosuieKu «Hedtb» u «YTomnby,
MOJIEJIMPOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOJOB W TaJOreHONpPOU3BOJHBIX,  IPOBEIEHUE
NPaKTHYeCKO#l padoThI: MOJIyYEHNE STUIIEHA U U3YUYEHUE €TO0 CBOWCTB.

PacuerHble 3a1a4u.



Bbruuciienuss 1Mo ypaBHEHMIO XMMHUECKOW peakiuu (Macchl, o0bema, KOJIMYecTBa
HCXOJHOIO BEIIeCTBAa MM MPOAYKTAa peaklUUd MO HM3BECTHBIM Macce, 00beMy, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamme oprannyeckue coeinHeHus

[IpenensHble OAHOATOMHBIC CIUPTHI. METaHON M 3TAHON: CTPOCHHE, (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakiUuu C aKTUBHBIMU METaJlJIaMH, TajJoreHOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHrue. BogopoiHele cBsI3u MEXAy MOJIEKYJaMHu COUpPTOB. [leiicTBUe METaHONA U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoOroaToOMHBIE CHUPTHL. DTWJICHIVIMKOJIb W TJIMLEPUH: CTpPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOrOaTOMHbIE cHUpThI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMmeHeHue rimuepuHa u
STUJIEHTJIUKOJIS.

@eHOoI: CTPOCHHE MOJIEKYINbI, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpnerunasl U Kemousl. POpMaNbACTHI, AaleTaNbJICTU]: CTPOCHUE, (PHU3UYECKUE U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAaHOBJICHUS, KAayECTBEHHBIC PEAKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpelebHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHAas U yKCyCHas
KHUCJIOTBI: CTPOEHHE, (U3MYECKME M XMMHMUYECKHE CBOMcCTBa (CBoicTBa, oOuIMe Juisl Kiacca
KHUCIIOT, peakius 3TepuduKaluu), MoirydeHue U mnpuMmeHenue. CTeapuHOBass U OJICUHOBAs
KHUCJIOTHl KaK IPEACTAaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mbula Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxuble 3(pUpbl Kak MPOU3BOIHBIE KapOOHOBBIX KUCIIOT. [ HAPOIIN3 CIOKHBIX Y(PHUPOB.
Kupsl. I'maponus xupos. [IpuMenenue xxupoB. buonoruyeckas poJib )KUPOB.

VYTheBoasl: COCTaB, KIACCU(PHUKAIMSA YIIIEBOAOB (MOHO-, JW- W TIOJIHCAXaPHIIBI).
['moko3a - mpocTedmmii MOHOcaxapui: OCOOEHHOCTH CTPOCHUS MOJIEKYINbI, (U3MYecKue u
XUMUYECKHE CBOMCTBa (B3auMmopeicTBue ¢ rugapokcugom meau(ll), oxucieHme aMMuadyHbBIM
pactBopoM okcujia cepedpa(l), BoccranoBneHue, OpoKeHHE TII0KO3bI), HAXOKIEHHE B MIPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupoabie noauMepsl. CTpoeHHE KpaxMalia U UEJUIH0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THApOoJIn3, KaueCTBEHHAs peaKklus ¢ HOJOM).

JKCHEPUMEHTAJIbHbIE METOABI M3Y4YeHHMs BeIIeCTB M HX IPEBPALICHHUIA:
IpOBEJCHNE, HAOMIOJIEHUE W OINKUCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBEHHbIE PEAKIMHU OIHOATOMHBIX CHHMPTOB (OKHCIeHHe A3TaHona okcuaoMm Meau(ll)),
MHOTOATOMHBIX CIUPTOB (B3auMojeicTBue rautepuHa ¢ ruapokcunom meau(ll)), anpaernmon
(oxucieHue aMMUadyHbIM pacTBopoM okcujga cepebpa(l) u  ruapoxkcumom  meau(ll),
B3aUMOJICHCTBUE KpaxMaja ¢ WOJOM), MPOBEACHUE MPAKTUUECKONW pabOThI: CBOWCTBA pacTBOpa
YKCYCHOW KHCIIOTBI.

PacyerHble 3a1a4u.

Bbluuciienuss 1Mo ypaBHEHMIO XMMHUYECKOW peakiuu (Macchl, o0bema, KOJIMYecTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00beMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BELIECTB WIIM IPOAYKTOB PEAKIINH).

A3zoTconepikaliye OpraHn4eckie CoeIMHEHNsI.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHHMYecKue coeAuHeHus. @Dusznueckue Hu
XUMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe TIiuiuHa). buonornueckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benku kak mpupo/HbIe BBICOKOMOJEKYISpHbIE coennHenus. [lepBuunas, BTopuuHas u
TPEeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBa O€JNKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJTKHU.

JKCHEPUMEHTAJIbHbIE METOABbI M3Yy4YeHHMs BelleCTB M HX IpeBpalleHHI:
HaOJII0/IeHNE U OMMCAHKUE JEeMOHCTPAIMOHHBIX ONBITOB: JA€HATypalus OeKOB IPHU HarpeBaHUH,
[[BETHBIE PEAKIINU OEIIKOB.

BbicokomoiekyisipHble coeJUHEeHU

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEpHU3alH, CpeaHss MojeKkyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH - TOJIMMEPHU3ALUS U TOJIMKOHCHCALIMSL.



JKCcHepUMEHTATbHbIE MeTOAbl M3yYeHHs] BeleCTB M WX MpeBpalleHHIi:
03HaKOMJICHHE ¢ 00pa3IaMu PUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeamMeTrHblie CBA3H.

Peanu3zanust MexXnpeaMETHBIX CBSI3€H MPU U3yUYEHUHU OopraHuyeckor xumuu B 10 kitacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
TIOHSATHH, SBIISIONINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmre ecTeCTBEHHO-HAy4YHBIC MOHATHUS: SIBICHHE, HAay4yHBIH (DakT, rumoresa, 3aKOH,
TEOpHsI, AaHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTHPOBAHUE.

®du3uKa: Marepus, JHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYCCKHI
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, (DU3MUYECKHE BETUYMHBI U
€/IMHUIIBI UX U3MEPEHUSI.

BuoJiorus: xierka, opranusm, 6nocdepa, OOMEH BEIIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpagusi: MuHEpaBl, TOPHBIE TOPO/IBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHoJIOTHS: TUINEBbIC TMPOIYKTHI, OCHOBBI PAIIMOHAJIBHOTO ITUTAHHS, MOIOIIHE
CpEeICTBa, JIEKAPCTBEHHbIE M KOCMETHUYECKHE NpenapaThl, MaTepuajbl U3 HCKYCCTBEHHBIX H
CHUHTETUYECKUX BOJIOKOH.

11 xknace

OO0mas 1 HeOpraHu4ecKkasi XuMusi

Teopernyeckne 0CHOBBI XUMHUH

XuMHUeCKU dmeMeHT. AToM. Sapo aToma, HW30TONBL. DJIEKTPOHHAs O000JI0YKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OpOUTAISAM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

[Iepnonnueckuit 3akoH u llepuonnueckass cucremMa Xxumudeckux anemeHtos JI. M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CUCTEMBI XMMHMYECKHUX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMUYECKas CBs3b. BUIbl XUMHUECKOW CBsI3M (KOBaJICHTHAs
HEeNoJIsipHasl W TMOJspHas, MOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa30BaHUsS KOBaJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeH . IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKH.

[TonsTe o mucnepcHbIX cuctemax. VIcTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE.

Knaccudpukanus ©HeopraHmdeckux coeauHeHuid. HomeHkaTypa HeEOpraHWYECKUX
BEUIECTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAUX K Pa3IUYHBIM
KJIACCaM.

Xumuueckas peaxius. Kmaccupukanuss XUMUYECKUX PEAKUUNA B HEOPraHMYECKOW M
OpraHMYECKON XMMHUHU. 3aKOH COXpPaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUs U MpEeBpalleHus
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakliid, €e 3aBUCUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTHMbIe PEaKIIUH.
XuMmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponutuyeckas nuccormanus. CuiabHble U ciaalOble 1eKTpoiauTbl. Cpeaa BOAHBIX
pacTBOPOB BEILIECTB: KUCIIasl, HEHUTpallbHas, IeJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

JKCIepUMEHTAJIbHbIE MeTOAbl M3YYeHHMsl BellecTB M HX MpeBpalleHHil:
nemoHcTpanus Tabuun «llepuoanueckas cucrema XuMuieckux snemenToB Jl. . MenneneeBay,
U3y4eHHE MOJIeel KpUCTaNINYECKUX PeIIeTOK, HaOI0JeHHe U OMHCAHUE JeMOHCTPAIMOHHBIX
U 71a00paTOPHBIX ONBITOB (pa3jokKEeHHE MEPOKCHAA BOJOPOJA B NMPHUCYTCTBUM KaTalu3aTopa,



ONpeIeTIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCATBLHOTO MHAMKATOPA, PEaKUUu
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON paboThl «BiusHME pa3nuuHbIX (HAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIUK.

PacueTHnrle 3apaun.

Pacuersl mo ypaBHEHHSM XMMHYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMHUYECKHE
pacyeThl, pacueThl C HCTIOJIb30BAaHUEM TTOHATHUS «MAacCcOBas J0JIs BEIIECTBAY.

Heoprannyeckasi xXumus

Hemeramnbl. Ilonoxkenue HemetaiioB B Ilepuoanueckoil cucTeMe XUMHUYECKUX
anemenToB J[. M. MenneneeBa U OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepbl, hochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJOreHOB, cepbl, a30Ta, (ocdopa,
yIJiIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCIMHEHU).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB M UX COCTMHEHUN.

Merasmnsl. [lonoxenue meramioB B Ileproanyeckoit cucteMe XUMHUYECKUX 3JIEMEHTOB
. . Menneneea. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000J10UeK aTOMOB MeTauioB. O0mue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJICKTPOXUMHUYECKUN DSl HANPSHKCHUH
METAaJLJIOB.

XUMHYECKHE CBOMCTBA BAXXHEHIIMX METAJUIOB (HATPUM, Kalduil, KaJbIMi, MarHuu,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mre ciocoObl oydeHust MeTayuIoB. [IprMeneHe MeTayuioB B OBITY U TEXHUKE.

JKCNepUMEHTAJIbHbIE METOAbI H3YYeHHsl BelleCTB U UX NpeBpallleHuii: n3yyeHue
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOPa3I[OB HEMETA/UIOB, PEIICHUE ASKCIIEPHUMEHTAIBHBIX
3aay, HAONIOJACHUE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OIBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PAaCTBOPAMM KHCJIOT M IIEJIOYeH, KauyeCTBEHHbBIC
peakIMy Ha KaTHOHBI METaJIOB).

PacyeTrnble 3axaumn.

Pacyetsl mMacchl BemecTBa Wi 00beMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BbEeMYy OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIECTB, pacdyeThl Macchl (00bema,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, ECIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecmedyeHHWH DKOJIOTHYECKOW, DHEPreTUYECKOM U  IHIIEBOH
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX TMO3HAHHUs BEUIECTB M
XUMHUYECKHUX PEAKIIHA.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPHHIMIAX MPOMBIIUICHHOTO TMOTYYEHUs
BaXKHCHIIINX BEIICCTB.

UenoBek B MHUpE BEIIECTB W MaTEPUATIOB: BAKHEHIIINE CTPOUTEIBbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepUalbl, KPAacKH, CTEKI0, KepaMUKa, MaTepuaibl A AJIEKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC yI0OPEHHS.

XuUMHS U 3J0pOBbE YEIIOBEKA: MpaBUiIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaTos,
npaBuia 0e30ImacHoro HCTIOJIb30BaHMS MpenaparoB OBITOBOM XUMHH
B IMOBCEHEBHOM KU3HM.

MexnpeamMeTHble CBSI3H.

Peanu3arust MeXXpeIMETHBIX CBsI3€i MPH W3YYCHUU OOIIeH ¥ HEOPTaHUYECKON XUMHU
B 11 Kkjacce oOCymecTBISIETCS Yepe3 MCIOJIb30BaHWE KakK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATUMN, ABJSIOMIMUXCA CUCTEMHBIMU JJIs1 OT/IEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmume ecTeCcTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIN (DaKkT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJm3, CUHTE3,  Kiaccu(ukanus,  TMEePUOJAUYHOCTh,  HAOMIOJEHHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBIICHUE.

du3uka: mMartepus, SHEprusi, Macca, aToM, IJEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUYHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

Buosnorus: xierka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpadmsi: MuHepasbl, TOpHbIE MOPO/IbI, MOJE3HbIE UCKOIIAEMBbIE, TOILJIMBO, PECYPCHI.



TexHosiorusi: XUMUYECKass  MPOMBIILJIEHHOCTh,  METAJUIyprus, IMPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, nuiieBas
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJACTBO KOCMETHUYECKUX
[penapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUajiOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTHUHU.

IInanupyemMblie pe3yJbTaThl OCBOCHHS IPOrpaMMBbl 110 XMMHMH Ha YPOBHE CPeAHEro
001ero oopazoBaHus

JIn4yHOCTHBIE pe3yJIbTaThI

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OOYYarOIIUMHCS
poTrpaMM CpEeAHEro o0Iero oopa3zoBaHUs (JUYHOCTHBIM, METAIPEAMETHBIM M MPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHMs SABISETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

B cooTBeTrcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHsS» Ha YpPOBHE CpenHero oOmero ooOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

- OCO3HaHUE O0YJAIOIIUMHCS POCCUICKON IPa)TaHCKOW WJCHTUYHOCTH - TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

- HaJIM4M€ MOTHUBALIMM K 00Y4YEHMUIO;

- IEJICHANPaBICHHOE pa3BUTHE BHYTPEHHHUX YOEKIEHUI JMYHOCTH Ha OCHOBE
KJIFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaJuLui 0a30BOM HAYKH XUMUM;

- TOTOBHOCTbh U CITIOCOOHOCTH 00YUaIOIUXCsl PYKOBOJCTBOBATHCS B CBOEH JESTENLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

- HaJIM4YMe MPABOCO3HAHUS 3KOJOTUUYECKON KYIbTYPbl U CIIOCOOHOCTH CTaBUTh LENIU U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHMS IpeaMeTa «XHUMHs» JIOCTUTAlOTCi B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
rpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00Y4YaIOLINXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeaMeTa «XUMU» OTpakaroT
c(OPMHPOBAHHOCTh OIbITA MMO3HABATEIBHON M NMPAKTHUYECKON JESITEIbHOCTH OOYUaIOIIUXCs 10
peanu3aiuy NpUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoro BOCHUTAHUS:

- OCO3HaHMs OOyYaroImMMHCS CBOMX KOHCTUTYLHMOHHBIX TMpaB U 0Os3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOMOPSIKY;

- TPEJCTABJIEHUS O COIMAJIIbHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX OTHOILIEHUI B
KOJJIEKTHBE;

- TOTOBHOCTM K COBMECTHOH TBOPYECKOM JAEATEIbHOCTH MpPH CO3JaHUM Y4EOHBIX
MPOEKTOB, pEIICHWH YYeOHBIX W T[O3HABATENbHBIX 3a7a4, BBIMOJTHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

- CMOCOOHOCTH TOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

- IIEHHOCTHOTO OTHOILIEHUSI K UCTOPUUECKOMY U HAYYHOMY HACIEAHI0 OTEUYECTBEHHOM
XUMUU;

- YBa)XKEHHUs K IMPOLIECCY TBOPYECTBA B 0OJACTH TEOPUHU M MPAKTUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHKEHHUS HAYKU €CTh PEe3yNbTaT JIUTENbHBIX HAOIIOICHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YYE€HbIX U IPAKTHKOB;

- HMHTEpeca W IO3HABATEIbHBIX MOTHBOB B IIOJYYEHHMM M MOCIEAYIOLIEM aHAIU3E
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- HpaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHHUS;



- CIIOCOOHOCTH OIICHHWBaTh CHUTYallUH, CBSI3aHHBIE C XWMHYECKUMH SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

- TOTOBHOCTH OLIEHHWBATh CBOE MOBEJEHUE U TOCTYNKH CBOMX TOBApUIIEH € MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIECTBHIA ATHX IMOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

- MOHMMAaHUS IIEHHOCTEH 37]0pOBOr0 M Oe3omacHoro o0Opasza >KU3HU, HEOOXOJMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3JI0POBBIO;

- COOJI0ZICHNS TIpaBMII 0€30MacHOTO OOpaIleHHs! C BEIIECTBAMHU B OBITY, IOBCEIHEBHON
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

- TMOHUMAaHUS UEHHOCTH MPaBWJ WHAWBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

- OCO3HAHHUSA MOCIIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOTOIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

- KOMMYHHKaTUBHOI KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIbCKON NEeATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;

- YCTaHOBKM Ha aKTUBHOE YYacTH€ B PEIICHWU MPAKTUYECKUX 3a]a4 COIHAIbHOM
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

- UHTepeca K MPaKTUYECKOMY U3Y4YEeHUIO MpodeccHil pa3InyHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHHUI 110 XHUMUH;

- YBaXEHHUSI K TPYLy, JIOJSM TPYyia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY WHAMBHIYaIbHOH TPAaeKTOpUU OOpa3OBaHMA,
Oynyiieil mpodeccun U peainu3anuu COOCTBEHHBIX KMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMSI:

- DKOJIOTHYECKH [eJIecO00pa3HOr0 OTHOIICHUST K MPUPOJE, KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIe;

- TOHUMaHMsA TJIOOAJTBHOTO  XapakTepa OKOJOTHYECKUX TMpoOIeM, BIHSHHA
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSHUE MIPUPOIHOM U COLIMAILHOM CPEIbl;

- OCO3HAHWS HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTI)KEHUH XUMHW JUIS DPEUICHUS
BOIPOCOB PaIllMOHAILHOTO MPUPOONOIb30BAHNUS;

- aKTUBHOTO HENPUATHS IEHCTBUNA, TPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUsATHBIE SKOJIOTHYECKHE MOCIEICTBHS MpealpUHUMAeMbIX
JIEMCTBUN U NPEJOTBPAILATD HUX;

- HaJIM4Usl Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, SKOJOTHUECKOH KYyJIbTYpbI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSI HMMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIMAJIbHOMN MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
POTHBOCTOSTH HJICOJIOTHH XeMOPOOHH;

7) HeHHOCTH HAYYHOT'0 MIO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

- TIOHUMAaHUs CHeNU(PUKA XUMHH KaK HAyKH, OCO3HAHHs €€ poiu B (HOPMHUPOBAHHUU
PalMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3JaHUHU LIEJIOCTHOTO MPEJCTABICHUs 00 OKpYy’KaroIieM
MHUpE KaKk O €IWHCTBE NPUPOIBl M 4YeJIOBEKa, B MO3HAHWU TPUPOIHBIX 3aKOHOMEPHOCTEH M
peleHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

- yOeX/IEHHOCTH B 0CO00¥ 3HAUMMOCTH XUMHH JUISI COBPEMEHHOH IMBIIIN3ALMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH W BAKHOW pPOJIM B CO3JIaHUU HOBOU 0a3bl MaTepUabHON
KYJIBTYPHI, PEHICHUU TI00ATBHBIX TPOOIEM YCTOMYUBOTO Pa3BUTHSI YEIOBEUECTBA - CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBON M HKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUHM MEAMIIUHBL,
00€CTIeYeHNN YCIIOBHH YCIIEITHOTO TPY/la U SKOJIOTHYECKH KOM(POPTHOM KU3HM KaXKJOTO YIeHa
00111eCTBA;

- €CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJOB ITO3HAHWS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble 3HAHUS JJIs
aHaM3a W OOBSCHEHMsS SIBICHUI OKPYKAIOMIETO0 MHpa M MPOUCXOIIINX B HEM W3MEHEHHI,



YMEHHsI 1e71aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIHUXCS TaHHBIX
C 1IEeJIBIO MOYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSTEIHHO HCIOJB30BAaTh XWMUYECKUE 3HAHWS ISl PEIICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;

- UIHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKOU JIEATEbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TIO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSAMH;

- HWHTEepeca K OCOOCHHOCTSIM Tpylda B pPa3IMYHBIX cdepax npodhecCHoHaTHHON
JESITEIbHOCTH.

MeTtanpeaMeTHble pe3yJIbTAThI

MeTtanpeameTHble pe3yiabTaTbl OCBOEHHUS ydyeOHOro mnpeamera «XHUMHs) Ha YpPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

- 3HaYUMBbIe 1715 POPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOIINUXCS MEXAUCIUIIIIMHAPHBIE
(MeXMpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTUHBI MUPa
u crienuuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

- yHHBepcaJbHBIC y4eOHBIC JeHCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPaMOTHOCTH U
COIMAIILHOM KOMITETEHITUH O00YJIarOIIHXCS;

- CIIOCOOHOCTh OOYYalOIIMXCSl HCIOJNb30BaTh OCBOCHHBIE MEXKIUCIHUILTHHAPHEIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble Pe3yJbTaThl OTPaXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMH
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OBiajieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

Ba3oBble joruyeckue aeiicTBus:

- CaMOCTOSITEIBHO (OPMYJIMPOBATh W aKTyaJTU3HPOBATh MPOOIEMY, BCECTOPOHHE €¢
paccMaTpuBaTh;

- OTIPECINATh IeNI JCSITeIHHOCTH, 3a/1aBasi apaMeTpPhl U KPUTEPUH WX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

- UCIOJB30BaTh NMPU OCBOCHWUU 3HAHWH MPHUEMBI JIOTHYECKOTO MBIILUICHUS - BBIJICISTH
XapaKTepHble TPU3HAKK TMOHSATHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUH;

- BBIOMpATh OCHOBAaHMS M KPUTEPUHU Ui KiIacCU(UKAIMKM BEIIECTB U XUMHUYECKHX
peakuui;

- YCTaHABIIMBATh MIPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SBIICHUSIMU;

- CTPOWTH JIOTHUECKHUE PACCYXICHHs (MHIYKTHUBHBIC, NEAYKTUBHBIC, 10 AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

- TNPUMEHATh B TMpoIlecce TO3HAHMS, HCIONIb3yeMble B XHUMHU CHMBOJHYECKHE
(3HAKOBBIC) MOJENH, IMPeoOPa30OBBIBATh MOJEIBHBIC NPEJACTABICHUS - XUMHUYCCKUH 3HAK
(cuMBO) dNeMeHTa, XUMudeckas Gopmyna, ypaBHEHHE XUMHUECKON PEaKkIuu - MPHU PEIIeHUU
yUeOHBIX TTO3HABATEIIBHBIX M TPAKTHYECKHUX 3a7ad4, NPUMEHSATh HA3BaHHBIC MOJICIbHBIC
MPEJICTABICHUS JJIsl BBISIBIICHUS XapaKTePHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB M XMUMHUYECKUX
peaKkui.

basoBble ucciieqoBaTe/ibCKHe AeHCTBUSA:

- BIIQJICTh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XUMHUSCKUX PEAKIINN;

- (opmynupoBaTh mEeNM W 3aJaydl HCCIEAOBaHUS, HCIOJIb30BaTh MOCTABJICHHBIE H
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaYECTBE WHCTPYMEHTA TIO3HAHWS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

- BJIAJICTh HABBIKAMH CAMOCTOSITEIIPHOTO TUTAHWPOBAHHS M MPOBEICHUS yYUECHUYICCKHUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHs HAOIIOJaTh 32 XOJOM MPOIlecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHpPOBAaTH OOOOIIEHHWS U BBIBOJABI OTHOCUTEIHHO



JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHOU
pabore;

- MpHOOpeTaTh OMBIT YYEHWUYECKOH HCCIeI0BATEIBCKON M MPOEKTHOM IESITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/JOB pEIIECHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB MIO3HAHMS.

Pa6ora ¢ nundopmanmeii:

- OpPHUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HHGPOpMauuu (HAy4YHO-TIOMYJsSpHAs
JauTepaTypa XHMMHYECKOIO COJEp)KaHus, CIpaBOYHble Mmocobusi, pecypcbl HHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBICHHS, KPUTHUECKU
OLIEHUBATh €€ JI0OCTOBEPHOCTh Y HEIPOTHUBOPEUMBOCTH;

- (hopMynMpOBaTh 3aMpPOCHl M MPUMEHATH Pa3IMYHBIE METOJbI IPU TOUCKE U O0TOOpE
uHpOopMaLnu, He0OOXOAUMOM Ui BBIIOJIHEHHsI yU€OHbIX 3aay OIPEEeICHHOIO THIIA;

- IPHOOPETATH OIBIT UCTIOIB30BAHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA
U pa3JIM4YHBIX IOMCKOBBIX CUCTEM;

- CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO ()OpMY TMpeAcTaBIeHUS HHGOpMAIUU
(cxemsl, TpaduKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHE);

- WCIOJIb30BaTh HAY4YHBIH S3BIK B KayecTBE CPEACTBA MpH pabOTe € XUMHUYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTeMaTU4yecKue) 3HaKu |
CHMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

- HCIOJIB30BATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM e CTBUSIMU:

- 33/JaBaTh BONPOCHI 10 CYHIECTBY OOCYyXJaeMOH TeMbl B XOJe Juanora
W/WIN TUCKYCCUH, BBICKAa3bIBaTh HJEH, (OPMYIHPOBATH CBOM MPEIUIOKEHUS OTHOCHUTEIHHO
BBINOJIHEHUS [TPEJI0KEHHON 3a/1au;

- BBICTYHaThb C TPE3CHTAllMed pe3y/lIbTaTOB IIO3HABATENFHOW  JESITEIBHOCTH,
IOJYYEHHBIX CaMOCTOATEIbHO HJIM COBMECTHO CO CBEPCTHHUKAaMHM IpU  BBIIOJHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW pabOTHl MO HMCCICIOBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pealu3aluy y4yeOHOro Mmpoekra MU (GOopMyIupoBaTh BBIBOJBI IO pe3yjibTaTaM
IPOBEICHHBIX HMCCIIEJOBAHUIA ITyTEM COTJIACOBAaHUS IMO3UIMKA B XOJe OOCYXIEHUS W OOMEHa
MHEHHUSMHU.

Osiaenne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU J1eiiCTBUSIMM:

- CaMOCTOSATEJIbHO  IUTAHUPOBaTb W OCYHIECTBISATh CBOIO  ITO3HABATEIbHYIO
NeSITeTIbHOCTD, OTpeNeNsis €€ IeTH W 3a7add, KOHTPOJIUPOBATh W 10 Mepe HEOOXOAMMOCTH
KOPPEKTHPOBATh Mpe/jlaraéMblii aJroputM JeHCTBUH MNpH  BBHINOJHEHHMM Y4YEOHBIX U
MCCJIEIOBATEIbCKUX 3aJ1a4, BbIOUpaTh Hanbosiee 3(p(HEeKTUBHBINA CIIOCOO MX PELIEHUS C y4eTOM
MOJIyYEHHUs] HOBBIX 3HAHHH O BELIECTBAX U XUMUYECKUX PEAKIIMSIX;

- OCYUIECTBIIAITh CAMOKOHTPOJb CBOEH JEATENbHOCTM HA OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

IIpeameTHbIe pe3yabTaThl

10 xiacc

[IpenmeTtHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHrudecKasi XUMHD OTPaXaroT:

- cpOpMHUPOBAHHOCTh MPEJCTABICHUH O XMMHUYECKOH COCTaBIISAIOLIEH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XWMHUH B TIO3HAHWH SIBJICHUH TPHUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUS] U KYJIbTYphl JINYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOMN IS
pemieHnsT TPAaKTUYECKUX 3a1a4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

- BJIQJICHHE CHCTEMOM XMUMHWYECKHX 3HAHMM, KOTOPAs BKIFOYAET: OCHOBOINOJATarLIUe
HOHATHUS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAs: 000JI0UKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHIIATEIIFHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas QopMmyna (pa3BepHyTas U
COKpallleHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEeM, YIJIEpOJIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, PaguKal, HW30MEpHUs, M30MEphl, TOMOJOTHYECKHA psi, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA M a30TCOJEpIKAIME COCIUHEHUsI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COSAMHEHUS ); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUIECKUX
BemecTB A. M. bytinepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHUPOBO33PEHUYECCKHE 3HAHHS, JIS)KAIIHNEe B OCHOBE TOHUMAHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMUECKUE CBEICHUS O CBOMCTBAX,



COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIHHOCTH YEIOBEKa;

- c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE TPHU3HAKU  TOHSTHH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIIB30BATh COOTBETCTBYIOIIME IOHSATHUS MPU OMHCAHUU
COCTaBa, CTPOCHHMS U MTPEBPALLECHUI OPraHUYECKUX COEIUHEHHUI;

- c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJUKY  JUIS
COCTaBJIGHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BepHYTOH, cokpamieHHOH) (opmyn
OpPraHUYECKUX BELIECTB U YPAaBHEHUN XUMHYECKHX pEaKUui, U3rOTaBIUBATh MOJEIH MOJIEKYI
OpraHMYECKUX BEIIECTB I WUIIOCTPALIMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUSI;

- chOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPUHAIJICKHOCTh H3YYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HMX COCTaBy M CTPOCHHIO K OIpPEeIEHHOMY Kiaccy/Tpyre
COETMHEHU N (yrneBomoposl, KHCIIOPOJI u a30TcoJepIKaIHe COETMHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTb UM Ha3BaHUS 110 CUCTEMAaTUYECKOW HOMEHKIIaType
(IUPAC), a Ttakxe NpUBOAUTH TPUBUAIbHBIC HA3BaHUS OTACIBHBIX OPraHUYECKHUX BEIIECTB
(3TWJIEH, TIPONWJICH, AaLETHJIEH, OSTWICHIJHKOIb, TJIMLEpUH, (eHon, Qopmaabaerun,
aleTalbJETUl, MypaBbUHAs KHUCIIOTA, YKCYCHas KHUCJOTa, OJIEMHOBAas KUCJIOTa, CTeapuHOBas
KHCIIOTa, TII0K03a, (PpyKTO3a, Kpaxmal, HeJUTI03a, TIIUIIH);

- ¢(OpMUPOBAHHOCTh YMEHHS OMPEIENATh BUIAbl XUMUYECKOW CBSI3U B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

- c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJI0KEHUS TEOPUH CTPOCHUS OPTaHUYECKUX
BemectB A. M. bytiepoBa mis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

- c(hOpMHUPOBAHHOCTh yYMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (HU3UYECKUE WU
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyranueH-1,3, merwiOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHasi KHCJIO0Ta), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX pPEaKLUUd ¢
UCTIOJI30BaHUEM CTPYKTYPHBIX (hOPMYT;

- chopMHpPOBAaHHOCTH YMEHHS XapaKTePU30BaTh MCTOYHHKHU YTIIEBOAOPOTHOTO CHIPHS
(HedTb, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX MEPEepadOTKU M MPaKTHUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepabOTKH;

- ¢(hopMHpPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCIECHUS MO XUMHYECKUM ypPaBHEHUSIM
(Maccel, 0ObeMa, KOJIMYECTBa MCXOJHOTO BEUIECTBA WJIM MPOJIYKTa PEAKIMU IO H3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKun);

- c(hOpMHUPOBAHHOCTb YMEHHUH BIAJETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOJax
HAyYHOTO MMO3HAHUS, UCIOIb3YEMbIX B XUMHUH MPH U3YyYEHUH BEIIECTB M XUMUYECKUX SIBICHUIM
(HabmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMUYECKUE 3HAHUS TSl IPUHSITHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

- cOpMHPOBAHHOCTh YMEHUN COOIOATh TIPaBUJa MOJb30BaHUS XUMUYECKOHN TTOCYT0H
U J1abOpaToOpHBIM 000PYI0OBAHKEM, a TAKXKe MpaBHia OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMH 10 BBIMOJHEHUIO JAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

- c(OpMUPOBAHHOCTh YMEHHH TIIAHUPOBATH W BBIMIONHATH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELECTB MPH HarpeBaHHUH, MOJYyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OPTraHUYECKUX BEIIECTB, JCHaTypauus OelIKoB NpHU
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKHU O€30MaCHOCTH
npu oOpallleHHH C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, HPEICTABIATH PE3YIbTaThl
XUMHYECKOTO S3KCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUl u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

- c(hopMHPOBAHHOCTh YMEHHUM KPUTHYECKH aHAIM3UPOBATh XUMUYECKYIO HH(OpMaIHio,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoi MH(opmMaruu, IHTepHeT u Ipyrux);

- c(hOpMHPOBAHHOCTh YMEHMH COONIOAATh MpaBUja SKOJIOTHMYECKH I1eJ1eco00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHS CBOErO 37I0POBbS U
OKpY’Karolled MPUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3JECUCTBUS Ha KHMBBIE OPTaHU3MBbI
ONpEACIEHHBIX OPraHMYeCKUX BELIECTB, NMOHMMas cMbici mnokaszarens [I/JIK, noscHsaTe Ha



IpUMepax CIocoObl YMEHBIICHUS M MPEJIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEIJIOBEKA;

11 kiace

IIpenmetHble pe3ynbTaTbl OCBOEHHs Kypca «OOwas M HeopraHudyeckas XHUMHUsD)
OTPAXKAIOT:

- c(OPMHUPOBAHHOCTb NPEACTABICHUN: O XMMHYECKOM COCTaBIIAIOLICH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUs] NPAaKTHUYECKMX 3a7ad M DSKOJIOTMYEeCKM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

- BJIQJICHHE CUCTEMOM XUMHUYECKHUX 3HAHMM, KOTOPAs BKIIOYAET: OCHOBOIIOJATrarOLIUe
HOHSTHUS (XMMHYECKHUIl DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIHN aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, WMOHHAs, METauIN4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pElIeTKAa, TUIIBl XHMHYECKMX  PEakUMW, pPacTBOp,  DIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIMTUYECKAsT JUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKOM  pEaKklUM, XUMHYECKOE pPaBHOBECUE); TEOPUM U  3aKOHbl  (Teopus
JNIEKTPOJIMTUYECKON  aucconManuy, nepuoaudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXpPAHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHECHMsI M IPEBpALICHUS DHEPIMM IIPU XUMHUYECKHUX
peaKIMAx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHHM S3BIK XUMHMH, MHPOBO33PEHYECKUE 3HAHMS,
JeXallue B OCHOBE IIOHMMAaHHs IPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SIBJICHHM,
(akTOJIOrMUECKUE CBEJCHHs O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JI€ATEIBHOCTH YEJI0BEKA;

- cOpMHUPOBAHHOCTh YMEHUH BBISBIATh XapaKTEpHble IPHU3HAKK  IOHATHIH,
YCTaHaBIMBATh UX B3aUMOCBA3b, HCIIOIB30BATH COOTBETCTBYIOIIME IOHATHS IIPU ONMCAHUU
HEOPraHUYECKUX BEILECTB U MX IIPEBPALCHUIT;

- cOpMHpPOBAaHHOCTP YMEHUH HCHOJB30BATH XUMHUYECKYIO CHMBOJIUKY  JUIS
cocTaBlIeHUs! (OpPMYJI BEUIECTB U YPABHEHUH XUMHUYECKUX PEAKIUH, CHCTEMATHYECKYIO
Homenkinarypy (IUPAC) u TpuBmanbHbie Ha3BaHUS OTACIBHBIX HEOPraHUYECKHX BEIIECTB
(yrapHslii ra3, yriekucibli ra3, aMMHaK, ralieHas u3BecThb, HeralieHasi U3BecTb, MUThEBas COJa,
MUPUT U APYTHUE);

- c(hOpPMHUPOBAHHOCTb YMEHHUIl ONpEeAENsATh BaJEHTHOCTh M CTENEHb OKHCICHHUS
XUMUYECKHX JJIEMEHTOB B COCAMHEHUSAX PA3NIMYHOIO COCTaBa, BHJ XUMUYECKOM CBSI3U
(KOBaJIeHTHas, MOHHAs, METAJNIMUECKasi, BOJOPOHAs) B COCIMHEHUSAX, THIl KPUCTAJUINYECKOMH
pelIeTKH KOHKPETHOIO BELIECTBa (aTOMHAas!, MOJIEKYJIIpHasi, MOHHAs, METaJNINYeCcKas ), XapakTep
Cpenbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHU;

- c(hOpMHUPOBAHHOCTh YMEHHMH yCTaHaBIMBATh MPUHAIJIEHKHOCTh HEOPraHUYECKUX
BEIIIECTB [0 MX COCTAaBY K OIPECIEHHOMY KJIAacCy/TpyIIe COeIMHEHUH (IIPOCThIe BEIlecTBa -
MeTaJlJIbl U HEMETAJUIbI, OKCH/JIbl, OCHOBAHUS, KUCIIOThI, aM(OTEpHBIE THIPOKCH/IbI, COJIN);

- c(OPMHPOBAHHOCTh YMEHHMH PpacKpbIBaTh CMBICI Nepuoaudeckoro 3akona JI. U.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3HUPYIOIIYIO, OOBSCHUTENBbHYIO U
HNPOTHOCTUYECKYIO (YHKIINY;

- c(hopMHpPOBAaHHOCT YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IEMEHTOB 1-4 neprnonos [leproanueckoil cucteMbl XUMHUYECKHUX 1eMeHToB . 1.
MeHzieneeBa, HCHONB3YS TOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUH 10 neproaam u rpynnam [leproandeckoil cucteMbl XUMHYECKHUX d1eMeHToB /1. M.
Menneneena;

- c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHWYECKUX BEILECTB pPAa3IUYHBIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJIy HEOPraHWYeCKHMMM BEIECTBAMM C IIOMOIIBIO YPAaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

- copMHpOBaHHOCTh yMEHMS KiIacCU(PUIUPOBATh XHUMUYECKHE pEaKLUHUU II0
pa3NMYHBIM TpU3HAKaM (YHCIYy M COCTaBy pearupyroliux BELIECTB, TEIUIOBOMY J(PQeKTy
peaKiuy, HW3MEHEHUIO CTENEeHEeW OKHUCIIEHUS DJIEMEHTOB, OOpaTHMOCTH pPEaKIUH, YYacTHIO
KaTaJln3aTopa);



- cpOpMHPOBAHHOCTh YMEHUH COCTABIATH YPAaBHEHHUS PEAKUUN Pa3IWYHbIX THIIOB,
MOJIHBIE W COKpAaLICHHbIE ypaBHEHHUS peaklUid HOHHOrO OOMEHa, YYHTHIBas YCIOBHS, INPHU
KOTOPBIX 3TH PEaKLMK YT 10 KOHILIA;

- cOpMHUPOBAHHOCTh YMEHHUIl MPOBOAUTH PEAKINH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OINBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEIIECTB;

- cOPMHPOBAHHOCTh ~ yYMEHUH  pacKphIBaTh CYILLIHOCTh OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI MOCPEICTBOM COCTABJICHHUS AIEKTPOHHOTO OalaHCca 3TUX PeaKIIUi;

- ¢(hOpMHUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOHN peaKkinu
OT pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHEIIHero Bo3aelcTBus (npunuun Jle llartense);

- cOpMHUPOBAHHOCTh YMEHHUI XapaKTepH30BaThb XMMHUYECKHE MPOIIECCHI, Jiekalllue B
OCHOBE NPOMBIIIUIEHHOTO MOJMYYEHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

- c¢(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHHS C HCIIOJIb30BAHUEM TMOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHWH Ta30B MPHU XHUMHYECKHX
peaKIusix, Macchl BEIIECTBAa WM 00beMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00beMy OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MAcChl BELIECTB, IPEBPAIICHHS U COXPAHEHUSI SHEPTUH;

- chOpMUPOBAHHOCTH YMEHUI COOJIFOIaTh MTPaBUIIA MTOJIb30BAHUS XUMUIECKON MOCYI0N
1 1a00paTOPHBIM 00OPYIOBaHUEM, a TAK)Ke MTPaBHIia 0OpAIIeHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSMHU 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUUECKUX OIIBITOB;

- ¢(OpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(paznoxeHue NepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpPEeJibl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peakluyd HOHHOrO OOMEHa, KAaueCTBEHHbIE pEeaklUUU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3aga4y no temaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpHU 0OpallleHHH ¢ BEIIECTBAMH U JIAO0OPaTOPHBIM 000pyI0BaHUEM, MIPEACTABIAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

- c(pOpMHUPOBAHHOCTh YMEHHUM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYIO HH(OpMaIHio,
IIOJIyYa€MYIK0 M3 pa3HbIX MCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYyHMKauuu, MHTepHET U
IPYTHX);

- c(OpMHPOBAHHOCTh YMEHUH COOIIOAATH IMpaBUiIa HKOJOTHUYECKH LeJIecO00pa3HOro
NOBENEHNA B OBITY M TPYIOBOM JEATEIBHOCTH B IENAX COXPAaHEHUS CBOETO 3J0POBbS U
OKpY’KaIOIlled MPUPOJHON Cpelbl, OCO3HABATH ONACHOCTb BO3JEHUCTBMS HA JKUBBIC OpraHU3MBbI
OTpe/IeNIeHHBIX BELIECTB, MOHMMAasi cMblch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBIIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3ACHCTBUSA Ha OPraHU3M YEI0BEKA.

TemaTnuyeckoe nIaHMPOBaHUE

10 kanacc
No HanmenoBanue KommuectBo yacos DnekTpoHHbIE (IU(PPOBHIE)
/1 a3JIeJIOB U TeM a30BaTeNIbHbI BI
/ paszneno e Beeroll Kont Tpax oOpa3zoBare € pecypc
MIPOrPaMMBbI

POJIBHBIC || THYECKHE
paboThI | paboTHI

‘Pa:ﬂ[en 1. Teoperuyeckue 0OCHOBbI OPraHUYeCKOM XUMHUH

1.1 |[Tpenmer 3 1 OI'UC «Mos IIKOJIaY
OpraHUYECKON (YauBepcanpHast  OuOIMOTEKA
XUMHUH. Teopust rudpoBoro 00Opa3zo0BATEIHLHOTO
CTpOEHUS KOHTEHTA)

OpPTaHUYECKUX

coenquHeHnit A. M.
byrneposa




‘I/ITOPO o paszeny ‘

w

‘Pa:ﬂ[en 2. Yraesoaopoanl

2.1 |[IpenennpHBIC 2 OI'UC «Mos IIKOJIaY
YTJIEBOIOPO/IBI - (YauBepcayibHas OubIMoTeKa
AJIKaHBI uppoBOro 00pa3oBaTENBHOTO

KOHTEHTA)

2.2 |HenpenenbHbie 6 OI'UC «Mos LIKOJIa)
YIJ1€BOJIOPO/IbIL: (YHusepcanbHas o6ubnmoTexa
QJIKCHBI, AJIKaICHBI, U pPOBOTO 00pazoBaTeIbLHOTO
AJKUHBI KOHTEHTA)

2.3 ||ApomaTuueckue 2 OI'NC «Most IITIKOJIaY
YTJIEBOIOPO/IBI (YauBepcayibHas OubIMoTeKa

¢ poBOro 00pazoBaTeIHLHOTO
KOHTEHTA)
2.4 |IIpupoxanbie 3 OI'NC «Most LIKOJIa»
WCTOYHUKHU (YauBepcaibHas OubIMoTeKa
VIIEBOJAOPOAOB U HX UG poOBOTO 00pazoBaTeIHLHOTO
nepepaboTka KOHTEHTA)
‘I/ITOFO 0 pasaeny H 13 H ‘
‘Paaz[en 3. Kucjopoacoaep:xamme opraHudecKue coeIMHeHmst ‘
3.1 ||[Couptsl. DeHon 3 OI'NC «Most IIKOJIa»
(YauBepcayibHas OubIMoTeKa
UG poOBOTO 00pazoBaTeIHLHOTO

KOHTEHTA)

3.2 ||Anpaeruasl. 7 OI'UC «Most IIKOJIaY
Kap6oHoBbie (YHuBepcanbHas oubnmmoTexa
KUCIOThL.  CIIOXKHBIE UppPOBOTO 00pa3zoBaTeIbLHOTO
aups KOHTEHTA)

3.3 ||YreBoasl 3 dTUC «Mos [IKOJIa»

(YHuBepcanbHas oubnuoreka
1 dpoBoro 0o0pa30BaTeIbHOrO
KOHTEHTA)
‘I/ITOFO 0 paseny H 13 H ‘
‘Pa3)1e.11 4. A3oTcoaep:kalie OpraHudecKkue coeMHeHUus ‘

4.1 ||AMUHBIL 3 OI'nC «Most IIKOJIa
AMMHOKHUCIOTHI. (YHuBepcanbHas oubnmoreka
benku udposBoro 00pa3zoBaTeIbLHOTO

KOHTEHTA)
‘I/ITOFO 0 paseny H 3 H ‘
‘Pa:men 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
5.1 |[[ImacTmaccsl. 2 OI'nC «Mos HIKOJIa
Kayuyku. Bonokna (YHuBepcanbHas 6ubanorexa
uppoBOro 00pazoBaTeIbLHOrO
KOHTEHTA)
‘I/ITOFO 0 paseny H 2 H
OBIIEE KOJIMYECTBO 34
UYACOB I10
I[MTPOTPAMME

11 kaace



Ne HaumenoBanue KomnnuectBo yacos ‘ DnexTpoHHbIe (LIUPOBLIE)

n/m pa3ziesioB U TEM Beeroll Komn TTpak o0pa3oBaTeNnbHBIC PECYPCHI

HpOTPpaMMBI TPOIBLHBI| THYECKHE
e paboTbl|| paboTHI
Paznen 1. Teopernyeckue 0CHOBBI XUMHU

1.1 ||Ctpoenue aTomMoB.| 3 OI'NC «Mos LIKOJIa»
[Tepunoanueckuit (YauBepcaybHas OubIMoTeKa
3aKOH u muppoBoro  00pa30BaTEIHLHOTO
[lepuoanueckas KOHTEHTA)
CUCTEMa XUMHYECKHX
snemento  J. N.
Meneneena

1.2 ||[Crpoenune BemecTBa.| 4 OI'UC «Mos LIKOJIa)
Mmoroo0pasue (YHuBepcanbHas o6ubimoreka
BEIIECTB uuppoBoro  0O6pazoBaTEIHHOIO

KOHTEHTA)

1.3 | Xumnueckue peakuuu| 6 1 1 OI'NC «Mos IIKOJIa»
(YauBepcayibHas OoubIMoTeKa
nuppoBoro  00pazoBaTEIBHOIO
KOHTEHTA)

‘I/ITOFO 0 pazaeny H 13 H H H ‘

‘Paaz[en 2. Heoprannveckasi XuMusi ‘

2.1 |Meramutsl 6 1 OI'nC «Most [IKOJIa
(YauBepcayibHas OoubIIMoTeKa
nuppoBoro  006pazoBaTENBHOIO
KOHTCHTA)

2.2 |Hemeramisl 9 1 1 OI'NC «Mos LIKOJIa
(YHusepcanbHas O6ubanoreka
uppoBoro  0OpazoBaTEIHHOTO
KOHTEHTA)

2.3 ||CBs3b 2 OI'nC «Most IITKOJIa
HEOPraHUYeCKUX u (YHuBepcanbHas o6ubaroTeka
OpPraHUYECKUX nuppoBoro  006pazoBaTEIHHOIO
BEILIECTB KOHTEHTA)

‘I/ITOFO 10 pasjeny H 17 H H H ‘

‘Pa3)1e.11 3. XumMus ¥ KU3HD ‘

3.1 | Xumus v KU3Hb 4 OI'nC «Mos HIKOJIa»
(YHuBepcanbHas oubnuoreka
nuppoBoro  006pazoBaTEIBHOIO
KOHTEHTA)

‘I/ITOFO 0 pazzerny H 4 H ‘

OBLIEE KOJIMYECTBO| 34 3

YACOB I10

I[MPOT'PAMME

Y4yer nporpaMMbl BOCIIMTAHUS
Nnpu pa3padoTKke TEMATHYECKOT0 IVIAHUPOBAHUS YU4eOHOT0 npeaMeTa « XUMHsD)

JInyHocCTHbIE YY /[

OnpegenseTcs B npouecce pa3paboTky cLeHapus

KakOoro ypoKa

dopmbl
BOCMUTbIBAOLLNX

BocnuTbiBatoLWwmin

| O6pasosatenbHbie

YyUYebHbIX 3aHATUM




noTeHuman
cogepKaHus
yyebHoro npegmeta

TEXHO/I0TUN

CamoonpegeneHue /
naTpPUOTU3M,
rpaxaaHCcTBEHHOCTb,
coumanbHasn
CONNAAPHOCTb

BocnutaHnume
rpa*K4aHCTBEHHOCTM U
naTpuoTn3ma Ha
npuMepax *KMU3HU 1
[eAaTeNbHOCTU
POCCUMNCKUX YUYEHDIX,
BHECLUMX 60/1bLLION
BKNag B pa3BuTUE
XMMUU

npOEKTHbIe TEXHONOTUNU.

Kelc-TexHonormnu.
TexHonormm
KpUTUYECKOrO
MbILLIEHUS.

KT

Jenosaa urpa
«YyeHble
npoTtns mmdos
HayKku 20 Beka»

CmbicnoobpasosaHue /
TPYA 1 TBOPYECTBO,
HayKa

dopmupoBaHue
Hay4YHOM KapTUHbI
MMUpa, BNageHue
KYNbTy PO,
CO34aHHOMN
BOKpYr
XUMUMU.
PeweHue 3agay
npodeccMoHaNbHOro
n Tpy4oBOro
BOCMMTAHUA

npeamera

TexHonormu

npo6aemHoro obyyeHums.

MpoeKTHble TEXHONOTMK

Kpyrabiit cton
«Mos byaywan
npodeccma un
XUMUA»

HpascTBEHHO
3TNYeCKan

opueHTauma /

npupoaa,
4ye/I0OBEYECTBO,
3[10pOBbIN 06pa3 *KU3HK

BocnutaHue
9KOJIOrMYECcKoro
CO3HaHus,
OTBETCTBEHHOE
OTHOLWIEHME K CBOEMY
3[10pOBbIO,
noTpebHOCTb

B aKTUBHOM "
34,0pOBOM obpase
M3HKM, OTKasz  oT
BpPEeAHbIX NPUBbIYEK

3p0poBbecbeperatoume.

MNeparoruka
COTpPYyAHMYECTBA

CounanbHasa
akuma «Btopan
YKU3Hb
naacTuKa»

B denepanbHbIX W perHOHANBHBIX TMpOIEAypax OIEHKH KadecTBa 0O0pa3oBaHUA

HCIIOJIB3YCTCA

nepedyeHb (KoAM(UKATOp) paclpeieleHHbIX MO0 KJlaccaM IPOBEPSIeMbIX

TpebOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI CpPETHETO
o011ero o0pa3oBaHUs U DIIEMEHTOB COACPIKAHHUS 110 XUMUHU.

IIpoBepsiemble TPEOOBAHUA K pPe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (10 kiaacc)

Kon ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUS OCHOBHOM 00pa3zoBaTeIbHOM
MIPOBEPSIEMO MPOTPaMMBI CpETHEr0 001IIeT0 00pa30BaHUS
ro
pe3ynbTara
1 TeopeTnueckue OCHOBBI OPraHUYECKON XUMHUH
11 ChopmupoBaHHOCTh  MPEJNCTaBICHMM O  XMMHYECKOH  COCTaBIISIOLIEH

€CTECTBEHHOHAy4YHOW KapTUHBI MHUpa, POJM XUMUU B I[IO3HAHUM SIBJIICHUU
OpUpoAbl, B (OPMUPOBAHMU MBIIUIEHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHATTBHOW TPaMOTHOCTH, HEOOXOMUMOM Ui pPElIeHUs MPAKTUIECKUX
3ala4 U DKOJIOTUYECKM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3[0POBBI0 U
MIPUPOIHOM Cpene




1.2

Bnanenue cucTeMOu XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIme MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBA3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIM 00BEM, YIJIEPOIHBIN CKeNeT, (YHKIMOHATbHAS
rpymnmna, pajaukKai, HW30MEpHs, H30MEpbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH,
YIIICBOJIOPOBI, KHCIOPOJA- WU a30TCOACPKAIINE COCIAUHCHUS, OHOJIIOTUYCCKU
aKTHBHBIC BemiecTBa (yrJIeBOABI, KUPBI, OCIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHMS); TEOPUM U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHHsI OopraHmdeckux BemiectB A.M. bytiepora),
3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHH, (DAKTOJIOTUIECKHE CBEICHUS O
CBOMCTBAx, COCTaBe, IMOJYYCHHUH W OE€30MaCHOM HCIIOIb30BAHUM BaKHEHIITMX
HEOPTaHWYECKUX W OPTaHWYECKUX BEIIECTB B OBITY UM TPAKTHYECKOM
JIeSITEIILHOCTH YeJIOBEKa

1.3

ChopMUpOBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE NPU3HAKU TOHSATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME IIOHATHUS IIPU
OIMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLECHUNA OPraHUYECKUX COCAUHEHUI
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c(OpPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XHUMHUECKYI0 CHMBOJHUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAaIllEHHOI)
dbopMynn OpraHM4ecKMX BEIIECTB M YpPaBHEHUH XMMHUYECKUX pPEaKIIHi,
M3rOTABIIMBATH MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB Ul WUIIOCTPALIUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

CdopMupoBaHHOCTh YMEHMM YyCTaHaBIMBAaTh MPUHAIJIEHKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEHIECTB MO UX COCTAaBY U CTPOCHUIO K OMPEICIIEHHOMY KJIacCy
(rpynme) coemuHeHM  (YIJIEBOJOPOIBI, KHCIOPOA H  a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJIEKYJISPHbIE COEAMHEHHUA), AaBaThb MM Ha3BaHUS IIO0
cucremarnyeckoil Homenkiarype (IUPAC)

1.5

CpopMHUpPOBAaHHOCT, YMEHHS ONPENEHATh BUIbI XHWMHUYECKOW CBSI3U B
OpPraHMYECKUX COSAMHEHUSX (OJUHApPHBIE U KPaTHBIE)

1.6

ChopMHpOBaHHOCTh YMEHUSI MPUMEHSTH: TOJOKEHUS TEOpPUU CTPOCHHS
opranuueckux BemectB A.M. bByriepoBa s OOBSCHEHHMsS 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHSI MACChI BEILIECTB

VYrnesomoponsl. Kucnopoxncoaepxkamme W a30TCOIAEpIKAIME OPraHUYECKUE
COEIMHEHMS. BBICOKOMOJIEKYIISPHBIE COEAMHEHUS

2.1

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ MNPUBOJAUTHL TPHUBUAJIBHBIC HAa3BaHUA OTACIbHBIX
OpPraHMYECKUX BEMIECTB (STWJIEH, NPOMWICH, alleTUJIeH, ATHJICHTJIUKOb,
IIIMLUEpUH, (eHod, ¢opManblIeruj, aueTalbJIerusl, MypaBbUHas KHUCIOTA,
YKCyCHasi KHCJOTa, OJIEMHOBas KUCJOTa, CTEApUHOBAas KHUCJIOTA, TIIIOKO3a,
(dbpyKTO3a, Kpaxmall, 1eJUTHI03a, TITUIIH)

2.2

CdopmupoBaHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTpOEHUE, (pu3mueckue
U XHUMHYCCKHUC CBOﬁCTBa TUITNYHBIX Hpe}ICTaBHTeHeﬁ pa3J’II/I'-IHBIX KJIaCCOB
OpraHMYECKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOMUIIEH, alleTHIIeH, OyTaaueH-
1,3, metunbyraauen-1,3, 6eH30J, METAHOJI, STAHOJI, ATHJICHTJINKOb, TIUIECPHH,
(deHomn, aneranplerua, MypaBbUHAs M YKCYCHas KHUCIOTHI, TJIFOKO3a, Kpaxmad,
IIEJUTI0NI03a, AMIUHOYKCYCHAsT KACJIOTA)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA WJUIFOCTPUPOBATH T'CHCTHYCCKYIO CBA3b MCKIAY
TUIIMYHBIMA TNPEACTABUTCIIIMU PA3JIAMYHBIX KJIAaCCOB OPraHNMYCCKUX BCHICCTB
YpaBHCHHUAMHU COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKL[I/Iﬁ C HCIIOJIb30BAHHEM




CTPYKTYPHBIX (pOpMyII

2.4

ChopMupOBaHHOCTh yMEHUS XapaKTepu30BaThb HCTOUYHUKU YTIEBOAOPOIHOTO
ChIpbs (HE(Th, NTPHUPOIAHBIA Ta3, Yrojib), CIOCOOBI WX TEPEPadOTKU W
MIPAKTUIECKOE IPUMEHEHHUE TIPOTYKTOB MepepadbOTKu

XuMus ¥ xkn3Hb. PacueTsl

3.1

CdhopmupoBaHHOCTh YMEHUM BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX
Hay4YHOr'O0 II03HAHUS, MCIHOJb3yeMbIX B XHMHUU IPU HM3YYEHHUHU BEIIECTB H
XUMHYECKUX SIBJIEHU (mabnroneHue, HU3MEpEHHUE, 3KCIIEPUMEHT,
MOJIETTUPOBAHUE), UCIIOIb30BaTh CUCTEMHbIE XUMHUECKHUE 3HAHUS JJI PUHATHS
pPELIEHUI B KOHKPETHBIX KU3HEHHBIX CHUTYALUSX, CBA3AHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTh YMEHMI COOMIOJATh MpaBUia IMOJIb30BAHHUS XUMUYECKOU
nocynoil u j1abopaTOpHBIM OOOPYIOBAHUEM, a TAaK)Ke MpaBUiia OOpalieHUs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH I10 BBIITOJIHEHUIO JTa00PAaTOPHBIX
XUMHYECKHUX OITBITOB

3.3

ChopMupoBaHHOCTb YMEHMH IUIAHUPOBaTb U BBINOJIHATh XUMHYECKUH
SKCIIEPUMEHT (TpEeBpallleHusl OpPraHu4yecKUX BEIIECTB IMpU HarpeBaHUH,
[IOJIyYEHUE DTUJICHA W M3YYEHUE €ro CBOMCTB, KauyeCTBEHHBbIE pPEaKUUU
OpraHMYECKHUX BELIECTB, JEHaTypauus OEIKOB IpPU HArpeBaHUHU, LIBETHBIE
peakiuu O€NKOB) B COOTBETCTBMM C IpPaBUJIAMU TEXHUKHM O€30MaCHOCTU IpH
OOpalieHnn ¢ BEIIeCTBAMH U Ja0OpaTOpPHBIM 00OpYIOBAHUEM; IPEICTABISATH
pe3yabTaThl XMMHUYECKOIO 3KClepUMeHTa B (GopMe 3alucd  ypaBHEHH
COOTBETCTBYIOIIMX peakiuid U (OpMyIupoBaTh BBIBOABI Ha OCHOBE JTHX
pE3yJIBTAaTOB

3.4

ChopMHpOBaHHOCTh yMEHUH NPOBOAWUTH BBIUMCICHHUS [0 XUMHYECKUM
ypaBHEHMSM (Macchl, 00beMa, KOJIMUYECTBA UCXOJHOTO BEUIECTBA MU MPOIYKTa
peakuuu IO H3BECTHBIM Macce, 00beMY, KOJUYECTBY OJHOTIO W3 HCXOIHBIX
BELIECTB MJIM IIPOAYKTOB PEAKIIVH)

3.5

ChopMupOBaHHOCTb ~YMEHUH KPUTHYECKH AaHAJIM3UPOBATh XHMUYECKYIO
nH(pOpMaLINIO, TOJIYYaeMyI0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrHe)

3.6

CdopMupoBaHHOCTH yMEHUM co0Jr01aTh MpaBuiia 9KOJIOTUYECKU
11eJ1ec000pa3HOro IMOBENEeHUsI B OBITY M TPYAOBOH JAEATENBHOCTH B LEIAX
COXPAHEHHUs CBOETO 3JI0POBbS M OKpYXarollel MPUpPOIHOM cpelibl, 0CO3HABAThH
OIIACHOCTb BO3JECUCTBHS HA YKUBBIE OPraHU3MBI OINPENEICHHBIX OPraHUYECKUX
BellecTB, MoHuMas cmbica mnokazatens [IJIK (mpenenbHo pomycTumoit
KOHIIGHTPALlMU), TMOACHATH Ha MpUMEpax CIOocOObl  YMEHBLICHHS U
MPEeIOTBPALLEHHUS UX BPEIHOTO BO3ACHCTBUSI HA OPraHU3M YeIOBeKa

IIpoBepsiemblie 3jieMeHTHI conep:xanus (10 kiacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

TCOPCTH‘{CCKI/IC OCHOBBI OpFaHH‘{eCKOﬁ XUMHUHU
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HpenMeT OpFaHHLIeCKOﬁ XUMHU: €€ BO3HHKHOBCHHEC, PA3BUTUC W 3HAUYCHUC B
MOJIYYCHHUHN HOBBIX BCHICCTB W MATCPUATIOB. TGOPI/I}I CTPOCHHUA OpPTraHUYCCKUX




coenunennit A.M. ByrnepoBa, ee OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OpPMYJIbl OpraHMYECKHX BemecTB. [ OMoOJOTHs, H30MEpHUs.
XuMuYeckasi CBS3b B OPraHMYECKUX COCOUHCHMAX - OJMHApPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KacCupUKAIMA OPraHUIECKUX BEUIECTB

1.3

Homenknarypa opraHnueckux COeJUHEHHM (CUCTeMaTHyecKasi) U TPUBUAIbHbBIC
Ha3BaHUs BAXKHEUIINX MPEICTaBUTENICH KJIIACCOB OPTraHUYECKHUX BEIIECTB

YrieBoaopoib

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHMH psa. MeraH U 3TaH -
MPOCTEUIINE MPECTABUTENIN AIKAHOB: (PU3UYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu 3amellleHuss U TOPEHHUs), HaXOXKIEHUE B MPHUPOAE, MNOIy4yeHUE U
IIPUMEHEHNE

2.2

AJKeHBI: COCTaB U CTPOCHHME, FOMOJIOTMYECKHH psif. OTWIEH U IPONWIEH -
MPOCTEUIINE MPEJCTABUTENIN AIKCHOB: (U3UYECKHE M XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUS, TAJIOr€HUPOBAHMS, THUIApATAlMM, OKHUCIEHUS U
MIOJINMEPU3ALUH ), IOJyYE€HUE U IPUMEHEHUE

2.3

Anxaguensl: Oyramuen-1,3 u wetunOyrtaaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHUE CBOMCTBA (peakuus noumepusaiun). [lonydeHue CMHTETUYECKOTO
Kay4yKa U pe3HHbI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJOTUYECKUM psll. ALETUIIEH -
IPOCTEHIIMIA MNPENCTaBUTENb AJKHMHOB: COCTaB, CTPOCHUE, (QU3HUECKUEe U
XUMHUYECKHE  CBOWCTBAa  (peakuuMu  TUAPUPOBAHUS,  TaJOreHUPOBAHUS,
THJIpaTaliy, TOPEHUs), HOIy4eHUEe U IPUMEHEHHE

2.5

Apenbl. benszonm: coctaB, cTpoeHHe, (QHU3MUECKHE W XUMHUYECKHE CBOICTBa
(peakuuy TajJOreHUpPOBaHUS W HUTPOBAHHUA), IOJyYEHHE U TPUMEHEHHE.
Tomyon: cocrtaB, cTpoeHue, (GU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUSA M HUTPOBAHMS), MOJIYYEHHE M IpUMEHEHUe. TOKCHYHOCTh
apeHoB. ['eHeTHueckass CBsA3b MEXAY YIVIEBOLOPOJAAMH, INPUHAICKAIIUMUA K
pa3IMYHBIM KJlaccam

2.6

[IpupoaHble HUCTOYHUKU yriaeBoAopoAoB. IlpuponHslii Tra3 u MOMyTHBIE
He(TsaHble Ta3bl. Hed1h u ee mpoucxoxaenue. CrnocoObl nepepadOTKu HEPTH:
MIEPEroHKa, KPEeKUHI (TepMHUUYECKUH, KaTaJuTU4YecKuil), muponus. I[IpomaykTsi
nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KameHHbII
yroJib ¥ IPOAYKTHI €Tr0 NnepepadboTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OTHOATOMHBIE CIUPTHI. METaHOII U 3TAHOJI: CTPOEHUE, PU3NYECKHE
M XMMUYECKHE  CBOicTBa  (peakuud C  aKTMBHBIMM  METaJlJIaMH,
raJlor€HOBOJIOPO/IAMU, TOpPEHUE), NpUMEHEHHe. BoJopoaHble CBA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME METaHOJa M ATAHOJIA Ha OPraHU3M YEJIOBEKa.
MHoroatoMHbI€ CIUPTHI. DTUIICHIJIMKOJb U TIIULEPUH: CTPOCHUE, (U3NYECKUE U
XMMHMUYECKHE CBOICTBa (B3aMMOJEIHCTBHE €O INEJIOYHBIMU  METaJulaMy,
KauecTBEHHAasl peaklis Ha MHOTOaTOMHbIe cHupThl). JlelicTBHUe Ha OpraHu3M
qenoBeKa. [[puMeHenune rauneprta U 3TUIEHIIIMKOIS

3.2

®deHoJI:  CTPOCHHME MOJICKYJbI, (U3WYECKUe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue dpeHona




3.3

Anpaeruapl v KeToHbL. DopMaNbIeTH, alleTAIbIETHII: CTPOSHUE, GU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMU OKWCIIECHUS U BOCCTAHOBJICHUS, KQU€CTBECHHBIC
peaxkiuun), noxy4eHrue U NpuMeHeHue

3.4

OIHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuUHAs M YKCyCHas
KHUCJIOTBI: CTpOEHHE, (U3UYECKUe M XMMHYECKHEe CBOWCTBa (CBOicTBa, olmiue
JUI KJIacca KHUCIJIOT, peakius ATepU(HKAIMK), TOTy4eHHE U IPUMEHEHHE.
CreapuHOBas U OJEMHOBAsE KMCIOThI KaK MPEACTAaBUTEIN BBICIIUX KapOOHOBBIX
KHUCIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOILEE JIeHiCTBHE

3.5

CrnoxHble 3pUpbl KaKk MPOU3BOAHbBIE KAPOOHOBBIX KHMCIOT. [ MAPOIN3 CIIOKHBIX
s¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupoB. buonorndeckas poib
KHUPOB

3.6

YrneBojabl: cocTaB, Kiaccu(UKaIms YrieBoAOB (MOHO-, JU- M TOJTHCAXAPUIBI).
['moko3a - mpocTedmmii MOHOcaxapu: OCOOCHHOCTH CTPOSHHS MOJICKYIIBI,
(du3nUecKne U XUMUYECKHE CBOWCTBA (B3aUMOJICHCTBUE C THAPOKCUIAOM MEIU
(IT), oxucneHne aMMHaYHBIM pacTBOpoM okcuua cepedpa (I), BocctaHOBICHHE,
OpO’KeHHE TIIOKO3bl), HAXOXJICHHUE B TPUPOJIE, MPUMCHEHHE, OMOIOTHYECKast
poib. DorocunTe3. DpyKTO3a KaK M30MEp TIIFOKO3bl. KpaxMai 1 1eono3a Kak
npupoaHbie ToimMepbl. CTpoeHHE KpaxMana W IeUTroNio3bl. dusndeckne u
XMUMHAYECKHE CBOWMCTBA Kpaxmaia (THIPOJIN3, KA4eCTBEHHAs PEAKIIHS C HOIOM )

ASOTCOI[ep)KaH_II/Ie OpraHu4YCCKHUC COCAUMHCHUA

4.1

AMHUHOKHCIIOTHI Kak aM(OTEepHBIE OpraHHMYecKue coepnHeHus. Dusndeckue u
XMMHUYECKHE CBOICTBa aMUHOKMCIOT (Ha mpumepe TIiHMIMHA). buonoruuyeckoe
3Ha4CHHE aMMHOKHUCIOT. [lenTuael

4.2

benku kak mOpUpOJHBIE BBICOKOMOJIEKYJsIpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAs M TpPETUYHAas CTPYKTypa OelKoB. XHMMHUYECKHE CBOMCTBA OEJKOB:
THJIPOJIN3, ACHATYypallks, KaUeCTBEHHbIE PeaKkIMM Ha OeJIKH

BBICOKOMOJIEKYIIIPHBIE COETMHEHUS

5.1

OCHOBHBIC IIOHATHS XUMHH BBICOKOMOJICKYJIAPHBIX COG)IHHGHI/IﬁI MOHOMED,
noJmmmep, CTPYKTYPHOC 3BCHO, CTCIICHDb ImoJimmMepu3anuu, CpeaHssa
MOJICKYJIIpHasd Macca. OcHOBHBIE MCTOABI CHHTE3a BBICOKOMOJICKYIIAPHBIX
COGI[I/IHGHI/Iﬁ - NoJIMMEpHU3anuAa U NOJIUKOHACHCAIUA

5.2

DKCliepUMEHTAJIbHbIE METOJbl HW3Y4YE€HMs BELIECTB U MX MpeBpalleHHi:
O3HaKOMJIEHHE ¢ 0O0pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
miacTMacce, Kayuykos. [lonydeHre CHHTETHYEeCKOro KayuyKa U pe3UHbI

IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBartesibHOI nporpammel (11 kiacc)

Kon
MIPOBEPSIEMO
ro
pe3ynbTaTa

[IpoBepsieMbie MTpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MPOTPaMMBI CpETHEr0 001IIeT0 00pa30BaHUS

1

TCOPCTHHCCKI/IC OCHOBBI XUMHH

11

Bnangenue CUCTEMOI XUMHUYECKUX 3HAHHMH, KOTOpast BKJIIOUAET:




OCHOBOIIOJararomue ImnoOHATHA (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, OJJICKTPOHHAA
oboiouka aroma, s-, P-, d-2JIEKTPOHHBIE OpOHMTANM aTOMOB, MOH, MOJEKYIa,
BaJIEHTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCIIECHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA 00beM, KpUCTaJUIMUecKas pelieTka,
TUIBl XMMUYECKHUX peakUuil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
SHIOTEPMHUYECKHE, PEAKIMM HOHHOTO OOMEHa), pacTBOp, JIEKTPOJIHUTHL,
HERJICKTPOJIUTHI, IEKTPOIUTHYECKAS JCCoLMaLus, OKHCIIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XMMHMUYECKON pEaKLMH, XMMHUYECKOE DPAaBHOBECHUE);
TEOPUH U 3aKOHBI (TeOopus AIEKTPOIUTUUECKON aucconuannu, [lepuoanueckuii
3akoH JI.MI. MenneneeBa, 3aKOH COXpPaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM A3BIK XMMHUH, (DAKTOIOTMYECKHE CBEIEHUS O CBOWCTBAX,
cocTaBe, IMOJYyYeHMM W  OE30MaCHOM  HCIIOJIb30BAaHMM  Ba)KHEHIINX
HEOPraHMYECKUX BELIECTB B ObITY U IPAKTUYECKOH IEATEIILHOCTH YEI0BEKa

1.2

CdhopmupoBaHHOCT YMEHHUI BBISBISITh XapaKTEPHBIC MPU3HAKA U B3aHMOCBSI3b
W3YYEHHBIX NOHSATUH, NMPUMEHATh COOTBETCTBYIOLIUE IMOHATHUS IMPU OINUCAHUU
CTPOECHUS U CBOMCTB HEOPIaHMYECKUX BEIIECTB U MX IPEBPAILECHUI; BBISBIATH
B3aUMOCBSA3b XMMUUYECKHX 3HAHUU C MOHATHSAMHU M NPEJICTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Brnagenue oCHOBHBIMU METOJaMU HAyYHOTO MO3HAHHUS BEIIECTB U XUMHYECKUX
sIBJICHUH (HaOJI0/IeHre, U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE)
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CchopMupoBaHHOCTb YMEHHMH ONpEAEsATh BAJIEHTHOCTb M CTENEHb OKUCIEHUS
XUMHUYECKHX JIEMEHTOB B COCIMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBSI3U (KOBaJEHTHAs, MOHHAsA, MeTa/NIM4yecKas, BOJOPOJHAs) B COEAMHEHUSX,
TUN ~ KPUCTANIMYECKOW  pEHIeTKM  KOHKPETHOrO  BellecTBa  (aTOMHas,
MOJIEKYJISIpHAs, HIOHHAs, METaNINYeCcKas)

1.5

ChopmupoBaHHOCTH YMEHUI OMPEENATh XapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTUHEHUN

1.6

ChopmupoBaHHOCT, YMEHHS KIaCCUPHUIMPOBATh XUMUYECKHE PEAKIMH TI0
Pa3IMYHBIM IpU3HAKaM (YHCIY U COCTaBY pearupyrolliux BEUIECTB, TEINIOBOMY
3¢ (deKTy peakinu, U3MEHEHUIO CTENeHEH OKUCIEHUS 2JIEMEHTOB, 00PaTUMOCTH
peakIny, y9acTHIO KaTajin3aTopa)

1.7

ChopMUpOBaHHOCTb YMEHUH COCTaBIATh YPABHEHMSI PEAKIMH pPa3IMUHBIX
TUIOB, TOJHBIE M COKpAIIEHHbIE YPAaBHEHMs peakluid HOHHOro OOMeHa,
YUUTBIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLIA

1.8

Cq)OpMI/II)OBaHHOCTB YMCHI/Iﬁ MMPpOBOAUTD pcaKknuuu, MOATBCPIKAAOIINC
KauyeCTBEHHEIM COCTaB PAa3JIMYHBIX HCOPraHMYCCKUX BCIICCTB, pPacCliO3HABATb
OIIBITHBIM nyTeM HWOHBI, MNPUCYTCTBYIOIIHC B BOAHBIX pacTBOpax
HCOPTraHNYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTH ~ YMEHUH  pacKpblBaTh  CYHNIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH TOCPEJACTBOM COCTABJICHHUS DJECKTPOHHOTO
OanaHca 9TUX peakuui

1.10

ChopMUpOBaHHOCTh YMEHHI OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XWMHUYECKOU
pEaKIuu OT Pa3IMYHBIX PaKTOPOB

1.11

ChopMUpOBaHHOCT, YMEHUN OOBSCHATH XapaKTep CMEMICHHS XUMHUYECKOTO
paBHOBECHSI B 3aBUCIMOCTH OT BHeIIHero Bo3aeiicTBus (mpunuun Jle [larense)




OOm1ast 1 HeOpraHuyecKast XUMHS

2.1

CdhopMupoBaHHOCTh YMEHHH pacKpbiBaTh cMbich [lepuoanyeckoro 3akona J[.U.
MeHieneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO0, OOBSCHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITHH

2.2

CchopMupoBaHHOCTb YMEHHMI XapaKTEpPH30BaTh IEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 371eMEHTOB | - 4 nepuonoB [lepuoanyeckoil cuCcTeMbl XUMUYECKUX
anementoB JI.M. MenneneeBa, MCHONB3ys MOHATHA «S-, P-, O-3IEKTPOHHBIC
opOuTanm»,  «IHEPreTUYeCKHe  ypPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH
M3MEHEHMsI CBOMCTB XMMHUECKUX 3JIEMEHTOB U MX COEIMHEHHH IO IepuojaM U
rpynmaM [lepuonnueckoi cucremsl XuMu4yeckux ieMeHToB .M. MenzaeneeBa

2.3

ChopMHUpOBAaHHOCT,  YMEHHUW  XapaKTepHu30BaTh  (ONMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOHCTBA HEOPraHWYECKMX BEIIECTB PA3IUYHBIX  KIIACCOB,
MOJITBEPXK/IaTh CYNICCTBOBAHHE NCHETUYECKOH CBSI3U MEXIY HEOPTaHWYECKHMU
BEIIECTBAMHU C MTOMOIIBIO0 YPABHEHU COOTBETCTBYIOIINX XUMUIECKUX PEAKITUIt

2.4

ChopmMupoBaHHOCTH YMECHHI YCTAaHABIIMBATH MPUHAIIC)KHOCTh HEOPTAHUICCKUX
BEIIECTB IO HMX COCTaBy K OINPEACICHHOMY Kiaccy (Tpymre) COeTuHCHHN
(TIpocThIe BEmIeCTBAa - METAUIBl U HEMETAJUIBI, OKCHJIbI, OCHOBAHHUS, KHCIIOTEHI,
aM(poTepHbIC TUAPOKCHIBI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHMHM HCIIOJIb30BATh XUMHUYECKYI0 CUMBOJIUKY IS
cocTaBiieHUs: (OpMyJa BEIIECTB UM ypaBHEHMH XUMMUYECKUX PpEaKIIMd,
cucremarnyeckyro HomeHknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ENIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHblil ra3, yriaeKuciblid ra3, aMMHakK,
raiieHasi U3BeCThb, HeTralleHast U3BECTb, IUThEBAsA COJA, MUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  (ONUCHIBaTh)  OOLIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEIISCTB PA3IUYHBIX  KIIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHUE TC€HETUYECKOW CBSI3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMHU C TIOMOIIHI0 YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHIMA

2.7

ChopmMupoBaHHOCTh YMEHHI IUIAHUPOBATh W BBINOJHATH XUMHUYECKHM
HKCHEPUMEHT (pa3yio’KeHUe MePOKCHIa BOOPO/ia B MPUCYTCTBUM KaTalu3aTopa,
ONpENEICHUE Cpeabl PACTBOPOB BEIIECTB € IOMOIIBIO YHMBEPCAIBHOTO
WHAMKATOpa, BIUSHUE pa3IM4YHbIX (PAKTOPOB HA CKOPOCTb XUMHYECKOH
peakiuy, peakldd HOHHOTO OOMEHa, KayeCTBEHHbIE peaKklMH Ha Ccyinbdar-,
KapOoOHAaT- W XJIOPUJI-aHMOHBI, HAa  KAaTMOH  aMMOHMs,  pelICHHE
SKCIIEPUMEHTAJbHBIX 3a7ady 1o TeMmaMm «Mertamib» u  «Hemeramnel») B
COOTBETCTBUM C TpaBWJIAMU TEXHUKM O€30MacCHOCTH TMpH OOpaIleHUuu C
BelIeCTBaMM U J1a0OpaTOPHBIM 00O0pYyJOBaHHEM; MPEACTABIATh PE3YIbTAaThI
XUMHUYECKOr0 3KCIIEpUMEHTa B (popMe 3ammucu ypaBHEHHMH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB

2.8

CdopmupoBaHHOCTE YMEHMI COONIOIATh MpaBUiIa TMOIH30BAHUS XUMUYECKOM
MOCY/ION W JTaOOpaTOPHBIM OOOPYJIOBAaHWEM, a TaKKe MpaBWia OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIITOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECCKUX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpHU30BaTb XUMUYCCKHUC  IIPOLCCCHI,
JICKAIKME B OCHOBE IMMPOMBIIIJICHHOTO IMOJIYUYCHUA cepH0171 KHCJIOTBI, aMMHaKa, a
TaKXC C(bOpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'IeHI/Iﬁ 00 O6I_I_II/IX HAaYYHBIX MPUHOUIIAX U
OKOJIOTHYCCKHX npo6neMaX XUMHUYCCKOIro IMpOrU3BOACTBA




XUMUS U )KU3Hb. PacueTsl

3.1

ChopmupoBaHHOCT,  TPEACTABICHHA O  XHUMHYECKOH  COCTaBJISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpa, POJM XUMUU B IIO3HAHWM SIBIICHUU
OpUpoAbl, B (OPMUPOBAHWU MBIIUICHUS W KYJIBTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW T'PAaMOTHOCTH, HEOOXOTUMOM Ui pelIeHUs MPaKTUYECKUX
3aJa4 M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/0POBBIO H
MPUPOIHOI cpene

3.2

ChopmupoBaHHOCTE yYMEHHI KPUTHYECKH aHATU3UPOBATH  XUMHYECKYIO
nH(pOpMaLIHIO, TOIYYaeMyI0 M3 pa3HbIX MCTOYHUKOB (CpPEACTBa MaccOBOil
KOMMYHUKAIUU, ceTh HTEpHET U ipyrue)

3.3

ChopMHUpOBaHHOCTh ~ yYMEHHMH  COOJIONATh  MpaBWJa  JKOJOTHYECKH
11eJ1IecO00pa3HOro IMOBENEHUSI B OBITY M TPYAOBOH JAEATENIBHOCTH B LEJAX
COXPaHEHUsI CBOETO 30POBbsI U OKPYXKAIOIICH PUPOTHON CpeIbl

3.4

Oco3HaBaTh ONACHOCTb BO3JCHCTBUS HA KUBBIE OpPraHU3Mbl OIPEIEIECHHBIX
BEIIECTB, TIOHUMAasi cMbICH mokaszarens [1/IK, moscHsATh Ha mpuMepax CrocoObI
YMEHBUICHUSI M MPEAOTBpPALICHUS HMX BPEAHOTO BO3JECUCTBUS HAa OpPraHU3M
YeJI0BeKa

3.5

CchopMupoBaHHOCTb YMEHMH IPOBOAUTH BBIYMCICHHUS C HCHOJIb30BAHUEM
MIOHATHS «MaccoBasl J0JIs BELECTBA B paCTBOPE», 0OBEMHBIX OTHOILLIEHUI ra3oB
IIPU XMMHUYECKHX PEAKLHUAX, MAacChl BEIIECTBA WM 0ObeMa ra3oB 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BbEMY OJHOIO U3 Y4acTBYIOIIUX B PEAKLIUU
BEIIECTB, TEIUIOBOro 3¢ (eKTa peakui Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN

IIpoBepsiemble 3j1ieMeHTHI conep:xanus (11 kiace)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuMHUeCKu# 31eMeHT. AToMm. Sapo aTtoMa, U30TOMBI. DIEKTPOHHAsT 000JI0UKa.
DHepreTHyeckre YPOBHH, MOAYPOBHU. ATOMHbBIE OpOUTANIH, S-, P-, (-3271€MEHTHI.
Oco0eHHOCTH pacrpeiesieHUsl SJIEKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(PUTYpAIIHs aTOMOB

1.2

Ilepnonnueckuit 3akoH u llepuoanueckass cucreMa XMMHYECKHX AJIEMEHTOB
J.. MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKoHA U Ileproauyeckoi cucTemsl
xuMuyeckux 31meMeHToB .M. MenzaeneeBa ¢ COBpEMEHHOW TEOpHUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XUMHUYECKHUX DBJIEMEHTOB U
o0pazyeMbIX MU TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYIIaM M TEPHOJaM.
3HavYeHHe NePUOJUIYECKOTO 3aKOHA B Pa3BUTHUU HAYKU

1.3

CrpoeHne BemecTBa. XHUMHUYECKas CBA3b. DBuIbl XUMHUYECKOH CBS3H
(KoBaJIeHTHasi HEMOJIApHAs W TMOJsIpHAas, HOHHAas, MeTauinueckas). VoHBI:
KaTHOHBI U aHMOHBI. MeXaHn3Mbl 00pa30BaHusl KOBAJICHTHON XUMHUYECKOW CBS3U
(oOMeHHBIN U TOHOPHO-aKIIENITOPHBIN). BogopoaHas cBs3b
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BanentHOCTS. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

1.5

BemectBa MONIEKyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH MOCTOSTHCTBA




cocTaBa BellecTBa. THIBl KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUIA KPUCTAUIMYECKOM pemerku. IloHsATHe O OHUCIepCHBIX
cucremax. McTUHHBIE M KOJUIOMAHBIE PAcTBOPBI. MaccoBas 10y BellecTBa B
pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCTMHEHUIA. Howmenkunarypa
HEOPraHUYECKHUX BEILECTB

1.7

Xumuyeckas — peakuus.  Krnaccudukamuss — XMMHUYECKUX — peakuuil B
HEOPraHUYeCKOW M OPraHUYECKON XUMHUU. 3aKOH COXPAHEHHSI MacChl BEILECTB,
3aKOH COXPaHEHMsI U MPEBPALICHHS SHEPTUN IPU XUMHUECKUX PEaKIIMIX

1.8

CKOpOCTb peakiuu, € 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumblie peakiuu. XUMUYECKOe paBHOBecue. DakToOpbl, BIUSAIONIME HA
cocTosiHUE XUuMHu4eckoro pasHosecus. [Ipunuun Jle [llarense

1.10

OnekrponuTtrueckas nuccorumanus. CuiibHble U ciabbie smekTponuTsl. Cpena
BOJIHBIX pAcCTBOPOB BEINECTB: KHCJas, HEWTpalbHas, WIeJIO4YHAs. Peakiun
HMOHHOTO OOMEHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxkenne Hemeraos B Ilepuonnueckon cucreMe XUMHYECKUX
aemeHToB J.M. MenneneeBa u 0coOeHHOCTH CTpoeHUs aroMoB. dusnyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHUs HEMETAUIOB (HAa IpUMeEpe KUCIOpOJa,

cepsl, pocdopa u yriepoaa)

2.2

XUMHYECKHE CBOMCTBA BaXHEUIIUX HEMETAUIOB (TajoreHoOB, CEpbl, a30Ta,
dochopa, yriaepoma M KpeMHHUs) U HX  COCAMHEHHH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX ~KUCIOT, BOJOPOJHBIX coenuHenuit). [Ipumenenue
BaXXHEHIIINX HEMETAIJIOB U UX COCINMHEHUMN

2.3

Meramnsl. [lonoxxenne MeramuioB B Ilepuonnueckoid cucteMe XHMHYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. O0mue Gpuzndeckue cBorcTBa MeTawoB. CrilaBbl METaJIOB.
DNEeKTPOXUMHUYECKHUH PsiJi HANPSHKEHUH METallJIoB

2.4

XUMUYECKHE CBONCTBA BAKHEWIINX METAUIOB (HATPUH, Kalui, KalbluH,
MarHui, aJlOMUHUHM, IMHK, XpPOM, Kelie30, MeAb) U MX coenuHeHuit. OOmue
CrocoObI MOTy4YeHHs MeTaIoB. [I[prMeHeHre MeTaioB B OBITY U TEXHHUKE

2.5

I'emermueckas CBSI3b HCOPraHNMYCCKUX BCIICCTB, NPUHAAICKAIINX K Pa3JIMYHBIM
KJjJ1accaM

XUMHUS U KU3Hb

3.1

Ponp xmmum B oOecrieueHHH 3KOHOFHH€CKOﬁ, BHCPFCTHQCCKOﬁ n HHIHCBOﬁ
6630H3CHOCTI/I, Pa3sBUTHU MCIAUIIMHBI. IlousTue o HAay4YHBIX METOJaxX IMO3HAHHA
BCIICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnennst 06 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBINIICHHOTO MOTYYSHHS
BOXHEHIINX BEHIECTB. YEIOBEK B MHUPE BEIIECTB M MaTEPUATIOB: BaKHEUIINE
CTPOUTENBHBIE MAaTepHalibl, KOHCTPYKLUHUOHHBIE MaTepUalbl, KpPacKu, CTEKIIO,
KepaMuKa, MaTepuaibl [JIs JIEKTPOHWKH, HAHOMATEpHUalbl, OPraHUYECKUE M




MUHepaJbHbIE yI00pEeHUs

3.3 X¥vMHS W 370pOBbE UEJIOBEKAa: IpaBUia HCIHOJb30BAHUS JIEKAPCTBEHHBIX
[IpernaparoB, IpaBuia O€30MACHOTO HCIOJIb30BAHUSA IPENapaTroB OBITOBON
XUMHHU B IOBCEAHEBHON )KU3HU

Jlis mpoBeneHusl €IMHOr0 TrocylapcTBEeHHOro 3k3ameHa no xumuu (EI'D mo xumwun)
UCTIONB3YyeTCs MepeyeHb (KoAM(pUKaTop) MpOBEpIEMBbIX TpeOOBaHMN K pe3yiIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHON MpOorpaMMbl CpedHero oOmero oOpa3oBaHHs U AJIEMEHTOB
COJIepKaHus.

IIpoBepsiemblie Ha EI'D no xumun TpedGoBanus
K pe3yJibTaTaM 0CBOEHHSI OCHOBHOM 00pa30BaTeIbHOI NMPOrpamMMbl
cpeaHero oomero o0pazoBaHusi

Kon [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
IPOBEPSEMO 00pa3oBaTeNbHON MPOTPAMMBI CPETHETO 001Iero 00pa3oBaHus
ro
TpebOoBaHU
1 Branenue cucreMoii XUMHYECKUX 3HAHHMA, KOTOPAsk BKITFOYACT:
1.1 OCHOBOIIOJIATAIONIME TOHATHA (XMMHUYECKHHA OJIEMEHT, aTOM, H30TOIIbI,

9JIEKTPOHHAsE 000JI0YKa aroma, S-, P-, J-3JIeKTpOHHBIE OpPOWUTANIM aTOMOB,
OCHOBHOE U BO30YXKIEHHOE COCTOSHHE aToMa, MOH, MOJIEKYNa, BaJeHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKMCICHHS, XHMHuYecKas cCBsi3b (O~ U
T-CBA3b | KpaTHbIEe CBSI3H), rUOpU I3 aTOMHBIX opOuTanei,
KpUCTAJZIMYECKAsl pelleTKa, MOJb, MOJISIpHAs Macca, MOJSIPHBIA 00BeM,
MOJIIpHAsl KOHIIGHTpAlMsi, pacTBOPbl (MCTUHHBIC, IUCIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHI, YIIEPOAHBIA CKeneT, (yHKIMOHANbHAs IpyMma, pagukal,
U30MEPBI, CTPYKTypHas ¢opmyna, u3oMepHs (CTPYKTypHas, TeoMeTphyYecKas
(uMc-, TpaHCU3OMEpPHUsI), TOMOJIOTUYECKUH PpsiJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPO/I- U a30TCOJIEpKAIUe COeTMHEHMSI, OMOIOTNYEeCKH aKTHBHBIE BEIECTBA
(yrmeBoabl, JKHUpBL, O€JIKH), MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUSI, KPEKUHT, PUGOPMUHT, THUIBI XUMHUYECKUX
peakuuii  (OKMCIUTEIbHO-BOCCTAHOBUTENBHbBIE, 3K30- U 3HIOTEPMHUYECKUE,
peaknuMM HMOHHOIO OOMEHa, TOMO- U TeTeporeHHble, oOpaTumble H
HEOOpaTUMBbIE), PACTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTHUECCKAS
JUCCOIMAIsA,  CTENEeHb  JUCCOIMAIMU, OKUCIUTEIb, BOCCTAHOBUTEIND,
AIIEKTPOJIN3, CKOPOCTh XUMUYECKOMN peaKknu, XUMUYECKOE PaBHOBECHE)

1.2 TEOPHH U 3aKOHBI (TEOPHUs] XUMHUECKOTO CTPOSHUSI OPraHNYEeCKUX BelecTB A.M.
bytnepoBa, Teopus 3JIEKTPOIUTHYECKON aucconuanuu, [leprnognyeckuii 3akoH
.. MengeneeBa, 3aKOH  COXpPAaHEHMs]  Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3BIK XUMHHU, MUPOBO33PCHUCCKHUE 3HAHH, JICKAIINEC B OCHOBC
[IOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTU XUMHWUYECKUX SIBJICHUH, COBPEMECHHBIE
NIPEACTABICHUS] O CTPOCHHHM BEUIECTBA HAa AaTOMHOM, MOJIEKYJSIPHOM H
HAaJMOJIEKYJIIPHOM YPOBHSX

1.3 MNpEaACTaBJIICHHUA O MCXaHHU3MaX XUMHUYCCKUX peaKuHﬁ, TCPMOANHAMUYCCKUX U
KMHCTHYCCKHUX 3aKOHOMEPHOCTAX HUX MPOTCKAHHUA, O XUMHUYCCKOM PAaBHOBCCHUU,
JAUCIICPCHBIX CUCTEMAaX

1.4 (aKTOJIOTUYECKHE CBEICHHS O CBOMCTBAxX, COCTaBe, MOJYYCHHH W 0€30MacHOM
MCIIOJIb30BAaHNHY BOKHEHIIINX HEOPTAHUUYECKUX U OPTraHMUYECKUX BEIIECTB B OBITY




u HpaKTH‘ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5 o0mue HayyHble NPUHIUIB XHUMHUYECKOTO IPOM3BOJACTBA (Ha TMpuUMepe
MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHAKa, METaHOJIa, IepepabOTKU He(PTH)

2 CdopMUpoBaHHOCTH YMEHUI BBISBIISTD:

2.1 XapakTepHble TPU3HAKKM W B3aUMOCBS3b H3YYEHHBIX MOHSATUH, NPUMEHSTh
COOTBETCTBYIOIIME  TMOHSATUS MHpPU  ONUCAHUM  CTPOCHHSI UM  CBOWCTB
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB U X MPEBpAIICHUI

2.2 B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TMOHATHSIMHU U MPEJICTABICHUAMH APYTHX
npeaIMeToB i 0Oojieeé OCO3HAHHOTO TMOHUMAaHUS W OOBACHEHHUS CYIIHOCTH
MaTepHaIbHOTO €IMHCTBA MHUPA

3 CdopMUpOBaHHOCTH YMEHHUSI HCIIOJIb30BATh:

3.1 HAUMEHOBAHMUS ~ XMMHYECKUX  COCIUMHEHUN  MEXIYHapOJAHOrO  COI03a
TEOPETHUYECKOM M TPHUKIAJAHOW XUMHUU M TPUBHAIIbHBIC HAa3BaHUS BEIIECTB,
OTHOCSIIIMXCS K M3YyYEHHBIM KJaccaM OPraHMYECKUX U HEOPraHHMYECKUX
COCIMHEHU I

3.2 XUMHUYECKYI0 CUMBOJIUKY JUIS COCTaBJICHUS (POPMYIT HEOPraHUYECKHX BEIIECTB,
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBHIX)
dbopMyI1 OpraHMYECKUX BEIIECTB

4 CdopMupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1 HEOPraHWYECKHUE BEIIECTBA, CAMOCTOSITEIIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
JUTSE KiTacCU(UKAIIMK N3YYaeMbIX XUMUYECKHX 00BEKTOB

4.2 OpraHMYECKHEe BEIIEeCTBA, CAMOCTOSITENIHHO BBIOMPATh OCHOBAHHUS W KPUTEPHUH
JUTSL KITACCU(UKAITUY U3YIaeMBIX XUMUYECKUX O0OBEKTOB

4.3 M0 pa3jIMYHbIM TMpH3HAKaM (YUCIYy M COCTaBy pPEarupyrolIuX BEIIECTB,
TEIIoBOMYy 3(Q(eKTy peakuuy, U3MEHEHHMIO CTENeHEHl OKHUCIEHMs AJIEMEHTOB,
00paTUMOCTH peaklliy, y4acTHIO KaTallu3aTopa)

5 CdopMUpOBaHHOCTH YMEHHUSI XapaKTEPHU30BaTh DJEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM H BO30YKJICHHOM COCTOSTHUHM) U MOHOB XUMUYECKUX IJIEMEHTOB 1 -
4 nepuonoB Ilepuogmueckoit cucremsl J[.MI. MeHaeneeBa M HUX BaJCHTHBIE
BO3MOYKHOCTH, HCIIOJIb3YSl TOHATHSA S-, P-, d-3JIeKTpOHHBIE OpOWTANH,
SHEPreTUYECKHE YPOBHU

6 CdopMupoBaHHOCTh YMEHUS OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWMCTB
XUMUYECKUX DJEMEHTOB W 00pa3yeMblX WMHU COEAMHEHUW 10 TepHoJiaM H
rpynmnam

7 ChopMHpPOBAaHHOCTh YMEHHSI COCTaBIATH YPaBHEHUS XUMHUYECKUX PEAKIUH H
pacKpbIBaTh UX CYIIHOCTD:

7.1 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOTO OajlaHCca 3TUX PeaKIHii

7.2 YpaBHEHUsI PEAKUUN PA3JIMUHBIX THUIIOB; TOJHBIE U COKpAIllEHHbIE YpPaBHEHMUS

peaxkiuii HOHHOTO 0OMEHa, YUUThIBasl yCIOBHS, IPU KOTOPHIX 3TU PEaKIUH UAYT
J10 KOHIIa




7.3

peaknMii THAPOJIM3a, PEaKIUi  KOMIUIEKcooOpa3oBaHus (Ha  TpuUMeEpe
TUAPOKCOKOMILIEKCOB IIMHKA M aTFOMUHUSA)

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPHKIATH:

8.1

Ha KOHKPETHBIX MpHMepax XapakTep 3aBUCHMOCTH PEaKIIMOHHOM CIOCOOHOCTH
OPTraHWYECKUX COCAUHEHUN OT KPAaTHOCTU M TUIA KOBAJICHTHOU CBsi3M (O~ u
T-CBSA3H ), B3aMMHOTO BJIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX, a TaKKe
OT OCOOCHHOCTEH peann3aui pa3InIHbIX MEXaHH3MOB MMPOTEKAHUS pEeaKIni

8.2

XapaKkTepHble  XMMHUYECKHME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIUMH
HKCIIEPUMEHTAMMU U 3aIUCSAMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHUSI XapaKTePU30BaTh COCTAB M BaXKHEUIITNE CBOWCTBA
BEILECTB, MPUHAJICKAIINX K ONPENEICHHBIM KJIacCaM U IpyIaM COEIMHEHHI
(mpocThie BEIIECTBA, OKCHIbI, THUIAPOKCHJBI, COJIM; YIJIEBOJOPOIbI, IMPOCTHIC
3(hupbl, COUPTHI, PEHObI, ANIbETU b, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0KHbBIE
3UPBL, )KUPBI, YTIICBOAbI, AMHUHBI, AMUHOKHCIIOTHI, OCIIKH )

10

CdopMUpoOBaHHOCTH YMEHUS MPOBOJUTH PACUETHI M0 XUMUYECKUM (HOpMYyJiaM U
YPaBHCHUSM XUMHYECKHX PEAKIMHA C UCTIOIb30BaHUEM (PU3NICCKUX BEITUIHH:

10.1

Maccel (00beMa, KOJIMYECTBA BEIIECTBA) NPOAYKTA PEAKLUH, €CIU OJHO W3
UCXOJIHBIX BEILIECTB JAaHO B BHUJE pacTBOpa C ONpPEAEICHHON MaccoBoil noieit
PacTBOPEHHOIO BELLIECTBA WK JaHO B U30BITKE (MMEET IPUMECH )

10.2

MacCcOBOM WM 00bEMHOM JTOJU, BBIX0/1a POAYKTA PEAKIIHH

10.3

TeII0BOTO 3¢ (DHeKTa peakui

10.4

00BEMHEIX OTHOIICHHUI Ira30B

10.5

M0 HAXOXACHUIO XUMUYECKOM (hOpPMYJIbI BEIIeCTBa

11

Bianenue cucreMoi 3HaHUN O METOAAX HAYYHOI'O IIO3HAHHUS SIBJICHUN IIPUPOJIBI,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX M YMEHHE NPUMEHATh 3TH 3HAHUS IIPH
HKCIEPUMEHTATBHOM HCCIIEOBAaHUM BELIECTB U JJS OOBACHEHHS XMMHYECKHX
SABJICHUM, IMEIOLIUX MECTO B IPUPOJIE, IPAKTUUECKON IEATEIIBHOCTU YEJIOBEKa U
B [IOBCEJHEBHOM KU3HU

12

ChopMupoBaHHOCTh YMEHHS MPUMEHATHh (MCHOJIb30BATH) 3HAHMUA O COCTaBE U
CBOMCTBaxX BEIIECTB AJISl IKCIEPUMEHTAIbHON MPOBEPKH FMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN MPOTEKAHMUsS XMMHYECKHX pEaKkUUid M IPOTHO3UPOBAHUSA
BO3MOXXHOCTEHl HX OCYIIECTBICHUS; CUCTEMHbIE XMMHMUYECKHWE 3HAHUS JUISA
OOBSICHEHUSI W TIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIUX €CTeCTBEHHOHAYUYHYIO
Opupoay; JUIsl TPUHATHS TPaMOTHBIX peUIeHW Mpo0ieM B CHUTyalusx,
CBSI3aHHBIX C XUMHEN

13

CdopMUpoOBaHHOCTh yMEHHUS IUIAHUPOBATh U  TMPOBOJUTH XUMHUYECKUI
OKCIEpUMEHT  (TOJIydeHHE W  HW3y4YeHHWE CBOMCTB HEOPTaHUYECKUX W
OpPTaHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YTIIEBOJAOPOJOB Pa3IUYHBIX
KJIAaCCOB W  KHUCIIOPOJCOJCPKAIINX OPraHMYECKHUX  BEIIECTB, pEUICHHE
OKCIIEPUMEHTAJbHBIX  3aJad [0  PACIO3HABAHUIO  HEOPTaHUYECKUX |
OpTraHWYECKHUX BEIIECTB) C COONIOJICHUEM MpaBmyl 0€30MacHOr0 OOparieHus C
BElleCTBAMH U  JIA0OpaTOPHBIM  00OpyAoBaHHEeM; (HOPMYIHPOBATH LIETH
WCCJICJIOBAHMS; TIPEJICTABISITh B PA3IMYHON (opMe pe3yabTaThl SKCIIEPUMEHTA,
AHATM3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH




14 ChopMHpPOBAaHHOCT, YMEHHUS  OCYIICCTBJISATh  IICJICHANPABICHHBIN  IMOUCK
XUMHUYECKONH HWH(POpPMALMU B PA3TUYHBIX HCTOUYHUKAX (Hay4yHas U y4eOHO-
HayyHas JMTepaTypa, CpeAcTBa MaccoBoil uHopMmaiuu, cetb HHTepHeT u
JIpyrue),  KPUTHYECKH  aHAIM3HPOBATh  XUMHUYECKYI0  WH(OpPMAIHUIO,
nepepabaTbiBaTh €€ U UCIOJB30BAaTh B COOTBETCTBUU C IOCTaBJICHHON y4eOHOM
3ajauen

15 ChopMUpPOBaHHOCTh YMEHHUSI HMPOTHO3HPOBATH, AHAIM3UPOBATH M OLCHUBATH
UH(POPMALIKIO C MO3UIMKA IKOJOTMYECKON 0€30MacHOCTH MOCIEACTBUN OBITOBON
¥ IPOHM3BOJICTBEHHOW JESATENILHOCTH 4YEJIOBEKa, CBA3aHHOW C mepepadoTKON
BEIECTB; c(HOPMHUPOBAHHOCTh YMEHUI OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha
KHUBBIC OPTraHU3MBl OINPEICICHHBIX BEIICCTB, MOHMMAs CMBICI II0Ka3aTels
npeenbHON JONYCTUMON KOHLEHTPAILMH, W TOSCHATh HAa IMPUMEpPax CIOCOObI
YMCHBIICHHS ¥ TPEAOTBPAIICHHUS WX BpPEIHOrO BO3JCHCTBHS HAa OpraHH3M
YeIoBeKa

IlepeyeHnb 371eMeHTOB coJep:kaHus, MpoBepsieMbIX HA EI'D mo xumuu

Kon [IpoBepsieMblil JIEMEHT COACPKAHUS
1 TeopeTnueckne OCHOBbI XUMUU
11 Crpoenne BemectBa. CoBpeMeHHass MOZEIb CTPOEHMs aToMa. Pacmpenenenue

AJIEKTPOHOB TI0 JHEPreTHYECKUM YypoBHsAM. Kiaccupukanus XUMHUECKHX
a5eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPTeTHUECKUX YPOBHEH aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKJIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs
KoH(uUryparus aroma. BareHTHbIE 2IEKTPOHBI

1.2 Ilepnonnueckas cucrema xumudeckux diemeHtoB .M.  Menneneesa.
Ousnueckuil cmeicn Ilepuoanyeckoro 3akona .M. Menneneesa. [Ipuyunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB OJJIEMEHTOB M HMX COCAMHEHMH 10
nepuojaM M TpyHnaM. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB IPOCTBIX
BEILIECTB, BOJOPOAHBIX COCIMHEHNM, BBICHINX OKCUIOB U TUAPOKCHUIOB

1.3 BanentHOCTS. SHCKTpOOTpI/II_[aTeJIBHOCTL. CrereHb OKUCICHUS

1.4 Bunel xumudeckoii cBs3M (KOBaJleHTHAs, MOHHAs, METaJUIMYECKasi, BOJIOPOIHAS)
Y MEXaHU3MBI ee o0pazoBaHus. MexXMOJEKyIsIpHbIe B3auMOieicTBYs. BerecTra
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHUA. THIIBI KPUCTAIIMYECKUX
penieTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIMA KPUCTATUYECKON PEIIeTKH

1.5 Xumnueckas — peakuus.  Kiaccudukanus — XMMHYECKMX — peakuuil B
HEOPraHWYECKOW M OPraHNYECKON XMMHUH. 3aKOH COXPAaHEHHs MACChI BEIIECTB

1.6 CKOpOCTb peakilnu, €e 3aBUCUMOCTb OT pa3iIMyHbIX (PaKTOpOB
1.7 TennoBsie a3 dekTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEeHUs
1.8 O6patumblie peakuu. XUMHUYECKoe paBHOBecwe. DakTopbl, BIUAIOINIME Ha

COCTOSIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larenbe

1.9 OnektponuTrueckas aucconnanus. CumbHble W cialdbie 27eKTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHUCNAas, HeWTpaibHas, mienodHas. CTemneHb
auccornuanyi. Peakiy HoHHOro oOMeHa

1.10 I'uaponus coneit. MonHnoe npousBeaeHue Boasl. Bogoponnsiit nokazarens (pH)




pacTtBopa
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CriocoObl BEIpaKEHHS KOHIICHTPALUU PACTBOPOB: MACCOBAs JI0Jsl PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAsi KOHLEHTpauus. HacblllleHHble ¥ HEeHacChIIEHHbIE
pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHue BenecTs B cpenax ¢
pa3HbIM 3HaueHueM pH. MeTobl 2JIeKTpOHHOTO OallaHca

1.13

DEKTPOIN3 PaCTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus HeopraHmueckux coequHeHnii. HomeHkiaTypa HeopraHn4eckux
BELICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEUIIUX METAUIOB (HATpUM, KaJlul, KaJbIHil,
MarHui, aJlOMUHUH, ITUHK, XpPOM, KeJie30, Melb) U uX coeauHeHui. OOmue
CTHIOCOOBI TIOYYSHUST METAJUIOB

2.3

XUMHUECKUE CBOWCTBA BAXKHEHWINIMX HEMETALIOB (TaJOrCHOB, CEpbl, a30Ta,
dochopa, yrmepoga W KpPeMHHsA) M HX  COCOUHCHHHA  (OKCHJIOB,
KHCJIOPOCOICPKAIIUX KHCIIOT, BOJOPOIHBIX COCAMHEHUH )

2.4

I'eneTnyeckas cBS3b HCOPraHMYCCKUX BCHICCTB, IPHHAMJICKAINNX K PA3JTUMYHBIM
KJj1accaM

2.5

I/I,ZLGHTI/IQ)I/IKEII_[I/IH HCOPraHU4YCCKUX CO@,Z[I/IHCHPlﬁ. KauectBeHHEBIE p€akKiuu Ha
HCOPraHNYCCKUC BCUICCTBA U NOHBI

OcHOBEI OpFaHI/I‘{CCKOﬁ XUMHNHU

3.1

OCHOBHbBIE TIOJIOKEHHSI TEOPUUM XUMHUYECKOIO CTPOEHHS OpraHMYeCKHX
coequHeHnil A. M. bytnepoBa. YriepoaHslii CKeJIET OpraHM4eCcKONH MOJIEKYJIBI.
KpaTHOCTh XHMHUYECKOH cBs3H, O- u T-CBA3M, spi-, sp?-, sp-rubpuamsanuu
opOuTaseit aTOMOB yryiepoja. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO
ctpoeHus Mosaekyin. ['omonoru. ['omonornuecknii psaa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  ¢gyHkumoHanbHOM  rpymme.  OpueHTanuoHHble  3ddexTs
3aMECTUTENIEH

3.3

[IpencraBnenre o KiaccU(pUKalMU OpraHUyYecKux BemecTB. HomeHnkmarypa
OpPraHMYECKHUX COCIMHEHUHN (CUCTEMAaTHYEeCKas) W TpPUBHAJIbHBIE HA3BaHUSA
BAKHEUIIINX IPEICTaBUTEINIEH KJIACCOB OPraHNYECKHUX BEILECTB

3.4

CBoOOTHOpAAVKANGHBIE W HMOHHBIM MeXaHu3Mbl peakuuu. [loHsATHE O
Hykaeoduie u snekrpoduie. [Ipapmio MapkosuukoBa. [IpaBuiio 3aiiiera

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOTEHUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUYECKOE PpA3J0KEHUE, KPEKUHI, u3omepusanus, ropenue. llomyuenune
ankaHoB. [lukmoankanel. Crernuduka CBOWCTB IMKIOATKAHOB C  MaJIbIM
pazMepoM 1ukIa. Peakiuu nprucoeuHeHns U paJuKaibHOTO 3aMEeIEeHUs

3.6

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKIIMU MPUCOEAMHEHUs (TaJlOTeHUpPOBAHUE,
TUAPUPOBAHUE, THUAPOTAIOT€HUPOBAHUE, TUApPATALIMS), TOPEHUS, OKUCICHHUS U
nonuMmepu3anuu. [IpoMbinuieHHBIe W J1a0OpaTOpPHBIE CMOCOOBI  MONYYEHUS
AJIKEHOB




3.7

Ankanuensl. XHUMHYECKHE CBOMCTBA aJIKaJUWEHOB: PEAKIMH MPUCOCTUHEHUS
(rumpupoBaHHe, TajlOr€HUPOBAHUE), TOpeHUs U mnonumepuzauuu. [lomyduenue
aJIKaJEeHOB

3.8

AnkuHbl. XMMUYECKHE CBOMICTBA: peakUUu MPUCOECAUHEHMS (TaJOreHUpOBaHUE,
TUAPUPOBAHUE, TUIpATalUs, THIPOTaJIOTeHUPOBAHKE) KaK CIoco0 MOJIydyeHus
IIOJIMMEPOB M JIPYrUX IIOJIE3HBIX NPOAYKTOB. Peakuuum 3amemenus. I'openue
aleTUIeHa KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHH ULl CBAPKU U PE3KU
MeTtasuioB. [IpuMeHeHue aneruiieHa

3.9

Apenbl. XuMHUECKHE CBOICTBa Oe€H30/a: peakuuu AIEKTPO(UIHLHOTO
3aMEIIEHUs, NPUCOENMHEHUsl (TUIpPUpPOBAHUE, TaJoOreHHpoBaHue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB Toiyiyona. [lomydenue OeHzona.
Oco0eHHOCTH XMMHYECKHUX CBOHCTB crupoina. [lommmepusanus CTHpOIIA.
CriocoOsl MoTydyeHus: ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOJI0POIOB

3.10

Cnuptel. [lpenenbHple  OJHOATOMHBIE CIHUPTHI. XHMMHYECKHE CBOMCTBA!
B3aMMOJICHICTBME C  HaTpUEeM KaK CIOCO0  YCTaHOBJEHHUS  HaIM4Us
THJIPOKCOTPYNIBI, C  TaJIOT€HOBOAOPOJAMH  KaK  CIIOCOO  MOJIy4eHUs
pacTBOpUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[TonydeHnue staHonma: peaknuss OPOXKEHHS TJIOKO3bI, THIpaTanus >TUJICHA.
OTUJICHITIMKONIb U INIMLEPUH KaK IPEICTAaBUTENH NPEACIbHBIX MHOIOaTOMHBIX
CIIUPTOB

3.11

®enon. Xumuueckue cBoiicTBa (eHosa (peakuuud C HATpUEM, THUAPOKCUIAOM
Hatpus, Opomom). [lonyuenue penona

3.12

AJH)ZIGFI/IZ[I)I. XUMHYEeCKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: T'HAPHUPOBAHUC,
KayeCTBEHHbIE PEAaKLUUMU Ha KApOOHWIBHYIO TIpyIny (peakuus «cepedpsHOro
3epkainay, B3aumojeiicteue ¢ rugpokcuiom meau (II). Ilomyuenue npenenbHbIX
QIBJIETUJIOB. OKHCIEHUE CIUPTOB, TUApaTalus auneTuiacHa. AIIETOH Kak
IIPEICTaBUTENb KETOHOB. OCOOCHHOCTH PEAaKIIMU OKHUCIICHNUS alleTOHa

3.13

KapOoHOBbIe KHCIIOTBI. XHMHYECKHE CBOWCTBA MPEECIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MypaBbUHON KHUCIOTHI.
[TomyyeHue mpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCJIEHUE
QJIKaHOB, AJIKEHOB, NEPBUYHBIX CIIMPTOB, AJBJACIMAOB. BrIciiue npenenbHble U
HenpeaeabHble KapOOHOBbBIE KUCIOTHI

3.14

Cnoxuble »pupel U kupbl. CrnocoObl MOMYyYEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IIpuMeHeHue CIOXHBIX 3(QUPOB B
NUIIEBOM M mapproMepHONl NPOMBIIUICHHOCTH. JKUpPBI Kak CIOKHBIE 3(UpPbI
[NIMLEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XUMHYECKHE CBOICTBA MKUPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [MIponM3, WM OMBUICHHE, >KHPOB KaK CIOCO0
IIPOMBIIUIEHHOTO MOIy4€HHsI CONEH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15

XHWMHUYECKHNE CBOWCTBA TUIIOKO3Bl: PEAKIUM C YYaCTUEM CIHUPTOBBIX H
aNbJIETUIHOM TPYII U MOJOYHOKHCIOe OpokeHue. [IprMeHeHue IIIoKO3bl, ee
3HAUEHUE B JKU3HEIEATEILHOCTH OpranusMa. Jlucaxapuisl: caxapos3a, MajabTo3a.
BoccranaBnuBaroniyie M HEBOCCTaHABIMBAIOLIME Jucaxapuabl. ['maponus
nucaxapunoB. [lonucaxapuael: Kpaxmai, TIUKOreH. CTpoeHHE MaKpOMOJIEKYJI
KpaxMajia, IJIMKOT€Ha M Leuloio3bl. DU3nMuecKkue CBOMCTBAa Kpaxmaiaa u
LEJUTI0N03bl.  XMMHYECKHE CBOWMCTBA Kpaxmaja: THApOJIN3, KadeCTBEHHas
peaknus ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIIHOJIO3bI: TUAPOIU3, MOTY4YEHUE
3¢pupoB nemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,




alleTaTHBIN IIEJIK)

3.16

AMUHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHMS: PEAKLUH C BOAOWU, KUCIOTAMH,
peakuuss TOpEeHMs. AHWIMH KakK MpEeACTaBUTENb apOMaTUYECKUX aMHHOB.
XUMHUYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lodyyeHue aMHMHOB aNKWIMPOBAaHMEM aMMHaka U
BOCCTAaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIEBOJ0POIOB

3.17

AMHMHOKHCIOTBI M O€lKH. AMHHOKHCIOTHI KakK aM(OTEpHbIE OpraHMYECKHe
coeauHeHusi. OCHOBHBIE AMHUHOKHUCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OCJIKOB: T'MIPOSIU3, JCHATYpalHs, KaueCTBEHHbIC (LIBETHBIC) PEaKIHUU
Ha Oesku

3.18

CtpoeHue M CTPYKTypa MOJMMEPOB. 3aBHUCHUMOCTb CBONCTB MOJMMEPOB OT
cTpoeHusi MoiyieKysl. OCHOBHBIE CIIOCOOBI TOJIYYEHHS] BBICOKOMOJICKYIISPHBIX
COEIMHEHMI: peakuy MOJUMEpU3alui U HoJuKoHAeHcanuu. Knaccudukarus
BOJIOKOH

3.19

Nnentudukanuss opraHMYeCKUX COCIUHEHUH. PemeHune 3KcneprMeHTaIbHBIX
3a/1a4 Ha paclOo3HaBaHUE OPraHUYECKHUX BEILECTB

3.20

I'enetmueckas CBA3b MCXKAY KilaCCaMU OPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUS U )KU3HD

4.1

XuMUsT B TIOBCEIHEBHOW >km3HU. [IpaBmia Oe3omacHON pabOTHI C EIKUMH,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMHU OBITOBOH XHMMHUH

4.2

XuMus ¥ 310poBbe. XUMUS B MEAUIMHE. XUMHS U CEIBCKOE X035MCTBO. XUMHUS
B IPOMBILUIEHHOCTH. XUMHUS U SHEPreTUKA: IPUPOIHBIM U MOMYTHBIA HEPTSIHON
rassl, UX cocraB M ucnoib3zoBaHue. CoctaB HepTH U ee mnepepaboTKa
(mpUpOHBIE UCTOYHUKH YTJIEBOJOPOJIOB)

4.3

XUMHSL M JKOJIOTHS. XUMHUYECKOE 3arpsi3HEHHE OKPYKaroUIell Cpelnbl U €ro
nocnenctBus. Oxpana runpocdepsl, MoUBbl, atMochepsl, Ghaopbl U GayHbl OT
XUMHUYECKOro 3arpsisHeHus. [IpoOrema OTXOZOB U MOOOYHBIX MPOIYKTOB.
AnbTepHaTUBHBIE UCTOYHUKH SHEPTUU

4.4

OOuye mpencTaBleHUs] O MPOMBIIUIEHHBIX CIOCO0aX MOMyYeHHUs] XUMHUYECKUX
BEUIECTB (Ha MpUMeEpe MPOMU3BOJACTBA aMMHaKa, CEpHOW KHUCIOThI). UYepHas u
nBerHas — Merauryprus. Crexkio M CWIMKAarHas  NPOMBIIUIEHHOCTD.
[Ipombiinennast  opranuueckas  xumus. Ceplpbe 178 OpraHU4ecKou
IIPOMBILITIEHHOCTH

Turnsr PaCyYCTHBIX 3a1a4

5.1

PacueTsr Macch B€IICCTBA HIIN o0beMa Tra3oB IIO HU3BCCTHOMY KOJHUYCCTBY
BCIICCTBA, MaCC€ UIIN OG’LGMY OHOT'O U3 YYaCTBYIOIIUX B PCAKI[MU BCIICCTB

5.2

Pacuers! TemnoBoro 3¢ dexra peakuuu

5.3

PacueTsl 00bEMHBIX OTHOIIICHUI ra30B IpU XUMHUYCCKUX PCAKIUAX

5.4

Pacuersl Macchl (00beMa, KOJIMYECTBA BEILECTBA) MPOJYKTOB PEAKLUH, €CIH
OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuetsl MaccoBoii uiauM 00BEMHOI AO0JIM BbIXOHda MNPOAYKTa PpCaKIUH OT




TCOPCTUUCCKU BO3MOIKHOI'O

5.6 Pacuetsr Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITH OJTHO
W3 BEUIECTB JaHO B BHJE pacTBOpa C ONPEACICHHOW MacCOBOM JOJiel
PacTBOPEHHOT'O BEIIECTBA

5.7 Pacyersl ¢ wucnonp30BaHMEM TOHSATUH  «MaccoBas JOJS», «MOJSIpHAs
KOHIICHTPALIUS», «PACTBOPUMOCTh

5.8 Haxoxnaenne MonexkyiasipHod (opMysnbl OpraHHMYECKOro BelIeCTBa IO  €ro

IJIOTHOCTA M MAacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WU IO
MPOJYKTaM CTOpaHUs




