A.B. MokpeuoB
MHOI PacCMOTPEH 3TOT

OOKYMEHT

MPHWUCTEPCTBO ITPOCBELLEHNUA POCCHUIICKON ®EIEPALIA
MpusancrepeTso 00pasoBanus CapaToBcKoi odnacTH

Kommurer o 00pazoBaHuI0 aAMHHHUCTPAAN DHIEIECCKOTO
MYHHLMIATEHOTO pationa CapaToBekoii obnactu

Mynunanssoe 001eobpazopaTelIsHOE YIPEXKICHHE
«Cpennss obieobdpazoBarenbHas mkona Nely»
OHreNsCCKOro MyHHIMMATEHOTO paliosa CaparoBekoil obmacTu

e
__'_..: o

PACCMOTPEHO COTJIACOBAHO Y‘IBEE}KHEH{;)y
Pyl-:on-:? Tene [IMO Bamemrcnb OHMpEKTOpa MOY I[H]}EKTOP MOVCOI Nel
7 "COILLl Ne A . ‘Monpeuos A.B.
Pemeruuxona C.E.
Hpo kol Ne 1 oT 29.08.2024 }2 Mioeesa E.J1. HPKKEB Nﬂ 299 DT 02 09.2024 r,

PABOYASI [IPOTPAMMA
(ID 490805)

yueOHoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

Ourensc, 2024



COJAEPKAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

IIpeamer  opraHudecko  XuMuu: €€  BO3HUKHOBEHME, DPAa3BUTHE U  3HAYCHUE
B IOJYYEHHUU HOBBIX BELIECTB U MaTepuayoB. Teopusi CTpOEHHsS] OPraHUYECKUX COEAMHEHUN A.
M. ByrnepoBa, e€ ocHOBHBbIC MOJIOKEeHUS. CTPYKTypHBIE (OPMYJBI OPraHHMYECKUX BEIIECTB.
I'omomnorust, nzoMepust. XUMHUYECKasi CBA3b B OPraHUUYECKUX COCAUHEHUSIX — OJIMHAPHBIE U KpaTHBIE
CBSI3HU.

[IpencraBnenne o0 KiIacCUpHUKAIMA OPraHUYECKHX BemecTB. HoMeHKIaTypa OpraHMYeCKHX
COEIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHbIC HA3BaHUS Ba)KHEHIIMX IPEICTAaBUTENIEH KJIacCOB
OpraHMYECKUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YUYEHHs] BELIECTB M MX MPEBpAlllEHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHMYECKUX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAOIIO/IEHUE U OTIMCAHNE JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILECHUIO
OpraHMYECKUX BEIECTB MIPU HarpeBaHUH (TJIaBJIeHHE, 0OyTIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKMHA psia. MeTaH W 3TaH — IpocTeumne
MIPE/ICTAaBUTENN aJKAHOB: (PU3UYECKHE U XMMHUYECKHE CBOMCTBA (pEeaKIMM 3aMEelIEeHUsI U TOPEHHUS),
HaxX0XJIeHHE B IPUPOJIE, MOJTYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUHN psA. DOTWIEH M INPONMWIEH — MPOCTEHINe
MIPE/ICTAaBUTENIN AJIKEHOB: (U3MYeCKne M XUMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUA,
raJIoreHUPOBAHUS, THIPATALlMU, OKUCIEHUS U MOJIMMEPHU3aLIN), TOJyYeHUE U IPUMEHEHHE.

Ankamuenbl: OyramueH-1,3 u MetunOyraamen-1,3: cTpoeHHE, Ba)KHEHIINE XUMHYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUMA Psifl. ATETHUIICH — MPOCTEUITNI
MIpPEe/ICTaBUTENb AJIKUHOB: COCTaB, CTPOCHME, (DU3MUECKHEe U XHUMHYECKHE CBOWCTBa (peakuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHHUS] ), IOJTyYSHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHWe, (QHU3NUECKHME W XUMHUUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), IOJy4Y€HUE U MNpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue C80UCMBA (PeaKyuu 2an02eHUpPOSanus U HUMpPOBAHUs), NOTyYeHue U
npumenenue. TOKCUHYHOCT ~ apeHOB.  ['eHeTmueckas  CBfA3b ~ MEXIAYy  YIJIEBOJAOPOAAMM,
MIPUHAUICKAMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoaHbie HCTOUYHUKH YrIeBoA0POA0B. [Ipupoauslii ra3 u nonyrHeie HedTsHbIe ra3sl. HedTh
u eé mnpoucxoxaenue. CrocoObl mnepepabOTKH He(PTU: TMEeperoHka, KPEKUHT (TePMHUYECKUIA,
KaTajguTHueckuit), nupoius. [IpoaykTel nepepaboTku HEPTH, NX IPUMEHEHHUE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yrosib U MPOaYyKThI €ro nepepaboTKU.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEUIECTB W MX MPEBPAIEHUN: O3HAKOMIIEHHE C
oOpa3lamu MjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yromp», MoaenupoBaHue
MOJIEKYJI YIJIEBOIOPOA0OB U TaJIOT€HONIPOU3BOIHBIX, TPOBECHHE IPAKTUUECKON pabOoThl: MOTydYeHHE
3TUJIEHA U U3yUYEHUE €r0 CBOMCTB.

PacuérHble 3aauu.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMUECTBA UCXOTHOTO
BEIIIeCTBA WM MPOJIyKTa PeaKH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOJHBIX
BELIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoaconepxamme oprannyeckue coeAMHEHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3ITAHOJ: CTpOEHHue, (u3nueckue Hu
XMMUYECKHE CBOMCTBa (peakUuu C AaKTUBHBIMM MeETaJlJIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHE),
IpuMeHeHHe. BoopoiHbIEe CBS3M MEX1y MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U dTaHOJa Ha
OpraHMu3M 4Y€JI0BEKa.

MHOroaToMHbI€ CIIUPTHI. DTUICHITIUKOJIb U TNIMIEPUH: CTPOCHUE, PU3MUECKUEe U XUMUYECKUE
CBOMCTBa (B3aUMO/JICHICTBUE CO LIEJIOYHBIMU METAJUIAMH, KAUECTBEHHAs PEAKIIMsI HA MHOIOATOMHBIE
cniupThl). JlelicTBUe Ha OpraHusM uyesioBeka. [IpuMeHeHne riuiepruHa U STUIICHIJINKOJIS.




@DeHo: cTpoeHUE MOJIEKYIbI, (PU3MUeCKUe W XUMUYECKUEe CBOMCTBA. TOKCHMYHOCTH ()eHOma.
[Tpumenenue deHomna.

Anpaerunpl u kemonsi. DopManbIeTua, aeTalbIeTHA: CTPOCHUE, GU3NIECKUE U XUMUYECKHE
CBOMCTBa (peakUMu OKHCIEHUS U BOCCTAHOBJICHHUS, KAaYECTBEHHBIE pEaKLUH), IOJyYEHUE U
IIPUMEHEHHE.

OnHOOCHOBHBIE IpeneIbHbIE KapOOHOBBIE KHCIOTHl. MypaBbHHAs U YKCYCHash KHUCJIOTBHI:
CTpoeHue, PU3NYECKUe U XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME /Ui KiIacca KUCIOT, PEaKIHs
sTepuHKaNNU), TOJNydeHne u mnpuMeHeHne. CreapuHOBass M OJEHMHOBAs KHCIOTHI Kak
IIPEJICTABUTENN BBICHINX KapOOHOBBIX KHMCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOLIEE IEHUCTBUE.

Crnoxnble >pupbl Kak TPOM3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIponn3 CIOXKHBIX 3(UPOB.
AKupsr. I'maponus xupos. [IpuMenenne xupoB. bruosiornaeckas posiab KUPOB.

VYrneBojpl: cocTaB, Kiaccu(puKalus yrieBoJoB (MOHO-, TU- W mojucaxapujsl). [nmoko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHS MOJIEKYINbl, (PU3MYECKHMEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaoM meau(ll), okucneHne aMMuadyHbIM pacTBOPOM OKCHIA
cepeopa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHUE B TMPUPOJE, IPUMEHEHHUE,
ouonoruyeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u memnronosa kak npupojHble nojumepbl. CTpoeHHe Kpaxmala U IeJITH0JI03bI.
duznyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaia (THAPOJIn3, KaueCTBEHHAs peakius ¢ HOJI0M).

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHMsI BEUIECTB W WX TPEBpallleHUW: MpOBEACHUE,
HaOJI0/IeHNE U ONMCaHNe JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHbBIE PEaKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHE dTaHoia okcugoMm Menu(Il)), MHOroaTOMHBIX CHHPTOB
(B3aumMogeiictBue riuuepuHa ¢ ruapokcuaoM Mmenu(ll)), ampaernnoB (okucieHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) m rumpoxcumom memu(Il), B3auMozeiicTBHe Kpaxmaia ¢ HOJIOM),
MIPOBEJIEHUE MPAKTUYECKOI pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3agaun.

Bbruncrnenus no ypaBHEHUIO XMMHUYECKOW peakuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEIIECTBA WM MPOJIyKTa PEeaKlMy 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A30TCcoaepKale OpraHn4ecKue COeANHEHUSI.

AMMHOKHCIIOTBI KaKk amM(OTepHble OpraHuueckue coequHeHus. Puszndeckue U XUMHUYECKHE
CBOIMCTBa aMMHOKHCIIOT (Ha IpuMepe rmuuHa). buonorndyeckoe 3HaueHne aMUHOKUCIOT. [lenTupt.

benku kak NpUpoOAHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Has CTpPyKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: T'HAPOJIN3, [EHATypalus,
Ka4eCTBEHHbIE PEAKLIUU Ha OEJIKH.

OKCIIepUMEHTAIbHbIC METO/bl W3YYEHHs BELIECTB M HX INPEBpALICHUN: HAOIIOJCHHE U
ONKCAaHUE AEMOHCTPALMOHHBIX ONBITOB: JEHATypalus OEJIKOB IPU HArPEBAaHHUHM, LIBETHBIE PEAKLIUU
OETIKOB.

BbicokoMoieKkyIsIpHbIE COeANHEHHS

OCHOBHBIE TOHATHS XMUMHMU BBICOKOMOJIEKYJSIPDHBIX COEAMHEHHI: MOHOMEp, IOoJIUMeEp,
CTPYKTYPHOE€ 3BEHO, CTEIEHb MOJIMMEPU3ALUH, CPEAHAS MOJIEKysipHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUI — NOIMMepH3alts U MOJIUKOHIEHC CallUs.

OKCIEepUMEHTAIbHbIC METOJbl M3YYEHHs BEIIECTB M HUX IPEBPAIICHUIN: O03HAKOMJICHHE C
o0pa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB.

MeXnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeOMETHBIX CBSI3€H NPU HM3Yy4EeHUM OpraHuuyecko xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK ¥ OHATHH,
SABJIIOIMAXCSI CACTEMHBIMM JUISI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO11re ecTecTBEHHO-HAYYHbIe TIOHATHS: SIBICHUE, HAYYHBIA (aKT, FUIOTE3a, 3aKOH, TEOPHUS,
aHaln3, CHUHTe3, Kiaccu(uKkanus, NEepHUOAUYHOCTb, HAOIIOJEHUE, H3MEpEHHUE, HKCIEPHUMEHT,
MOJEIUPOBAHUE.

®dusnka: MaTepusi, SHEPrus, Macca, aTOM, JJIEKTPOH, MOJIEKYJIAa, YHEPIE€TUUECKUN YPOBEHbD,
BEIIECTBO, TeNI0, 00BEM, arperaTHOe COCTOSIHME BEIeCTBa, (PU3NUYecKre BETMYUHBI U €AMHHIIBI UX
HU3MEPEHUSI.

buosorusi: kinerka, opraHusM, Ouocdepa, oOMEH BelIeCTB B oOpraHusme, (poTocHHTE3,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).




I'eorpadusi: MUHEpabl, TOPHbIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHOoNorus: NUIEBbIe IPOLYKTBI, OCHOBBI PALMOHAIBLHOIO IUTaHUSA, MOIOIIME CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHE IIperapaThbl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTudeckne 0CHOBbI XMMHH

XuUMHUUECKUH dnmeMeHT. AToM. Snpo atoma, M30TONBI.  OJEKTpOHHAs 000JIOYKa.
DHepreTUyYeckre ypOBHH, MOJAYPOBHH. ATOMHBIC OpOHMTa M, S-, P-, O- 3gemenTsl. OCOOCHHOCTH
pacnpesiesieHusi JIEKTPOHOB MO OpOUTAIsIM B aroMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

[lepnoguueckut 3akoH u Ilepuonmueckass cucremMa XUMHYECKHX JJIEMEHTOB /.
W. MenneneeBa. CBsizb mepuoguueckoro 3akoHa u Ilepuoanueckodl cHCTEMbl XUMHYECKHX
anemenToB JI. WM. MeHnneneeBa ¢ COBpeMEHHOW TeOpued CTPOEHMsSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB IO
rpymnnaM U neprojam. 3HaueHue NepruoaUYecKoro 3aKkoHa B pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMUYECKas CBsA3b. BUIbI XUMUYECKOH CBSI3U (KOBAJICHTHAS HETIOJISIpHAS
U TIOJISIpHAsi, MOHHAS, METaJUTn4YecKasi). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW XUMUYECKOMN CBSI3U
(oOMeHHBIH u JIOHOPHO-AKIENITOPHBIN ). Bopopoanas CBSI3b. BaneHTHOCTS.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IIOCTOSTHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUTMYECKOMN PEIIETKH.

[lonsiTe o mucnepcHbIX cuctemax. McTHHHBIE M KOJUIOMIIHBIE pacTBOpbl. MaccoBas A0S
BEILIECTBA B pacTBOpE.

Knaccudukanus Heoprannmyeckux coeauHeHuid. HoMeHkmaTypa HEOpraHWYeCKHX BEIICCTB.
['eneTnyeckas CBsI3b HEOPraHUYECKHUX BELIECTB, IPUHAICKAIUX K PATUYHBIM KJIACCAM.

Xumudeckass peaknus. Kimaccupukanuss XUMUYECKUX pEaKIMi B HEOPTraHUYECKOW W
OPraHWYEeCKOM XUMHH. 3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS
SHEPTUH NPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3iIuyHbIX (akTopoB. OOpaTUMbIe pEaKIUH.
Xumnueckoe paBHoBecue. @akTophl, BAUAIOLIME HA COCTOSIHUE XUMHUYECKOT0 paBHOBecHs. [ [puHimn
Jle aTense.

DnexTponuTtnueckas guccouuanus. CusibHble M ciadble 3neKkTposuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHCIIas, HEUTpaIbHAas, IIEJIOYHAS.

OKHCIIUTENPHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKCIIepUMEHTANIbHBIE METO/IbI M3YYEHUS BEIIECTB U UX MPEBPAILICHUN: JEMOHCTpaLKs TaOIuI]
«Ilepuoguueckass cucreMa xumudeckux saeMeHToB /. WM. MenneneeBa», u3ydeHue MoJelen
KpUCTAJUIMYECKUX PEUIETOK, HaOI0IeHIE
U OINUCaHUE JEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCHIA BOJOPOJaa B
MIPUCYTCTBUU KaTaJIu3aTopa, ONpeaeseHrue Cpeibl paCTBOPOB BEUIECTB C IOMOIIBI0 YHUBEPCAIBHOTO
WHIMKATOpa, PEaKuu HOHHOTO 0OMEHa), MPOBEACHUE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHID.

PacuérHble 3aauu.

Pacuérel mo ypaBHEHUSIM XMMHUUYECKHX PEAKIUN, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCTIOIB30BAHUEM MOHATUS «MACCOBAsSI IOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hewmerannsl. [lonoxxenue Hemerasos B [leproanueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa 1 0COOEHHOCTHU CTpOEHUS aTOMOB. Du3HuecKre CBONCTBAa HEMETAILIIOB. AJIJIOTPOIIUS
HEMETaJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoa).

XVMHUYECKUE CBOMCTBA BAKHEHIIINX HEMETAITIOB (TaJIOTeHOB, Cephl, a30Ta, (hocdopa, yriepoaa
Y KPEMHHUS) U KX COeTMHEHUH (OKCHI0B, KHCIOPO/ICOISPKALIUX KUCIIOT, BOJOPOIHBIX COSTUHEHHMIA).

[IpuMeHeHne BaXXHENILINX HEMETAVIOB U UX COETUHEHUH.

Mertamnel. Ilonoxenne meramioB B llepuoanueckoil cucreMe XMMHYECKHX AJIEMEHTOB /I
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000104YEeK aTOMOB MeTaiioB. Ooriue




¢usnueckue cpoiictBa MerauioB. CIUiaBbl METAUIOB. ODJEKTPOXUMUYECKUN DsIJI HaNpsHKEHUH
METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJUIOB (HATPUM, Kadul, KalbIMil, MArHUH, ATIFOMUHUM,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

OOm1re cnocoObl mosrydeHus: MeTayuioB. [IpuMeHeHre MeTauioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOIbl U3YUYEHHUSI BEIIECTB U WX MPEBPAIICHUN: U3YYCHUE KOJUICKIIMU
«Mertasibl ¥ CIUTaBbD», 00PA3I0B HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aja4, HAOI0ICHNE
U OIHCAaHHME JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA
ITIOMUHHUSI C pACTBOPAMH KUCJIOT U LIEJI0YeH, KaYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAIJIOB).

Pacuérnbie 3a1a4m.

Pacuérel maccel BemiecTBa Ui 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00bEMY OJHOTO M3 YYaCTBYIONIUX B PEAKIIUU BEIIECTB, pacY€Thl Macchl (00bEMa, KOTUYECTBA
BEIIIECTBA) NMPOJAYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumum B obecrieueHUU SKOJIOTHUECKOM, DHEPreTUUYECKON W MUIEBOM O€30MacHOCTH,
pa3BuUTHUU MeauIMHBL. [ToHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIUM.

[IpencraBnenus 00 OOMKMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TOJYyYeHUs BaKHEUIINX
BEIIECTB.

UenoBek B MHpE BEMIECTB M MAaTE€pUAJIOB: BAXHEHIIHE CTPOUTEIbHBIC MaTepHAabI,
KOHCTPYKIITMOHHBIE MaTepHallbl, KpacKd, CTEKJI0, KepaMuKa, MaTepuaiabl IS DJICKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHS ¥ 3I0pOBBE YeJIOBEKA: MPaBHJIa UCIIOJIH30BAHUS JICKAPCTBEHHBIX MIPENapaToB, IpaBuia
0e30ImacHOTO HCTIOIb30BaAHUS MpenaparoB OBITOBO¥ XUMHH
B IIOBCEIHCBHOM KH3HU.

MeXInpeIMETHBIEC CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBSI3CH MpU M3YYCHUU OOIIeH W HeopraHUYecKo xumuu B 11
KJIacCce OCYIIECTBIIACTCS Yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK U
MOHSTHUH, SBIISIIOMIUXCSA CUCTEMHBIMH JIJ1 OTJEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TMOHATHS: HAyIHBIM (DAaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAJIU3,
CUHTE3, KiacCUpUKAIMA, TEPHOIUIHOCTh, HAOMIOJACHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHHUE, SIBJICHHUE.

®du3uKa: Marepusi, SHEpPrus, macca, aToM, O3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, H3O0TOII,
PaIMOaKTUBHOCTb, MOJICKYJA, DHEPreTUYECKUA YPOBEHBb, BEIIECTBO, TeJO, O00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3MUECKHIE BETMYUHBI U €AMHUITBI UX U3MEPEHUS, CKOPOCTb.

buosnorus: kiaeTka, opraHusMm, SKocucTeMa, ouocdepa, Makpo- 1 MUKPOIIEMEHThI, BATAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpacdus: MuHEpasbl, TOPHBIE TIOPOIBI, MOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XMMUYECKass MPOMBILIIEHHOCTh, METAJLUIyprus, MPOU3BOACTBO CTPOMUTENIBHBIX
MaTepHUaoB, CEIIbCKOXO3SHMCTBEHHOE MIPOU3BOJICTBO, MUIIEBas MPOMBIIIIEHHOCTb,
(dhapmarieBTHUECKas MPOMBIIIJICHHOCTD, TPOU3BOJACTBO KOCMETHYECKUX MPENapaToB, IPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUaJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOT U H.




I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMEBI 110 XUMHWUN HA FA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOSHUS 00YJaIOIUMUCS IPOTPaMM
cpeaHero oOmero o6pa3oBaHUs (JTMYHOCTHBIM, METaNpeIMETHBIM W IpeaMeTHbIM). Hayuno-
METOIUYECKOI OCHOBOM ISl pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO
o0m1ero 00pa3oBaHUs SBIISCTCS CHCTEMHO-ACSITCIBHOCTHBIN TTOIXO/.

B COOTBETCTBHHM € CHCTEMHO-JIESATSIBHOCTHBIM TOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS IMpenMeTa «XUMUs» Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHMsI BbIIEICHBI
CJIEYIOIIME COCTABJIAIOIILE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON T'PaKIAHCKOW HIECHTUYHOCTHU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIIEHHUIO;

HaJIMYMe MOTHUBAIUA K 00Yy4EHUIO;

I[[eJICHATPABICHHOE DPa3BUTHE BHYTPEHHUX YOESXKIEHHWH JMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOyYaromuxcs PYKOBOJCTBOBAaTHCSI B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKaMH, MPUCYIIMMHU IEIOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHUs;

HAJIMYHE TPABOCO3ZHAHMS SKOJIOTUIECKON KYIbTYPHI H CIIOCOOHOCTH CTAaBUThH IIEITH U CTPOUTH
YKU3HCHHBIC TTAHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS TpeaMeTa « XUMHUS» TOCTUTAIOTCS B €TUHCTBE yIeOHOM 1
BOCITUTATEIILHOW JICATEIIBHOCTH B COOTBETCTBHUM C TYMAaHHCTHYCCKHUMH, COIUOKYIbTYPHBIMH,
ITYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HJI€AJlaMH POCCHICKOTO TPaXkKIaHCKOTO OOIIEeCTBa,
NPUHATHIMU B OOIECTBE HOPMaMH W TMpaBUJIAMH MOBEACHHUS, CHOCOOCTBYIOIIMMH Mpolieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.

JIM4HOCTHBIE pE3YyNbTAaThl OCBOEHHUS IMpenMeTa «XUMHUS» OTpakalT CHOPMHUPOBAHHOCTh
OTIbITa MIO3HABATEILHOM U MPAKTHUYECKOH JeATEIbHOCTH 00yJaroMXCs 0 peanu3aliy NPUHITHIX B
oOu1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMSA:

OCO3HaHHS 00YYarOIIMMHCI CBOUX KOHCTHTYIIMOHHBIX IMpaB U 00S3aHHOCTEW, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUSI O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXIMYHOCTHBIX OTHOILICHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESATENLHOCTH IPHU CO3/IaHUU YUEOHBIX IPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHbIX 33/1a4, BHIIOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI IPYTUX MpH
aHaJlM3e pa3INYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUMU;

YBa)KEHHUS K MPOIECCy TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUsI XUMUH,
OCO3HAHHUS TOTO, YTO AOCTH)KCHUSI HAYKU €CTh PE3yabTaT JJIUTENbHBIX HAOIIOACHUN, KPOTIOTIMBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTHBOB B MOJYYCHUH U TOCIIEIYIOIIEeM aHaIn3e HH(OpMaIuu O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH  OIIEHMBATh  CUTYyalldd, CBSI3aHHBIE C  XUMHYECKUMHU  SIBICHHUSIMU,
U TPUHMMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE TMOBEJACHHE M TIOCTYNIKM CBOUX TOBApHUIIEH C TMO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3[I0POBbSI:

MOHMMAaHUS LIEHHOCTeH 310poBoro u Oe3zomacHOro ooOpas3a >KWU3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOmroeHus paBmil 0€30MACHOTO OOpAIEHHUS C BEIIECTBAMHU B OBITY, TTOBCETHEBHOM KU3HU
U B TPYAOBOM JAEATEIBHOCTH;

MIOHUMAaHMs IEHHOCTHU MPaBUJ MHAUBUAYAJIBHOTO U KOJJIEKTUBHOIO 0€30I1aCHOTIO MOBEACHUS
B CUTYallUsX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUI M HENPUATHS BpPEAHBIX NPUBBIYCK (YIMOTPEOJIICHUS alKOTOJIs,
HapKOTHUKOB, KYpeHUs);

5) Tpy/10BOT0 BOCIUTAHUS:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  Yy4e€OHO-HMCCIE0BAaTEIbCKOM  JESATENIHOCTH,
0O0IIECTBEHHO TOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YyacTH€ B pEIICHUU [PaKTUYECKUX 3aJad COLMAIbHON
HaIPaBJIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTHIECKOMY M3yYCHHUIO MPOodeccHii pa3inyHoOro poJia, B TOM YHCIIEe HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBa)XEHUsI K TPy, JIOASIM TPyZia U pe3yibTaTaM TPYA0BOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJTbHOU TPACKTOPUHU OOpa3oBaHUs, OyyIIeH
npodeccun U pealn3aldyd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKH 11€71€cO00pa3HOro OTHOIIEHMsI K MPHUPOJe, KaK HMCTOYHUKY CYIIECTBOBAHHUS
JKU3HH Ha 3eMIIe;

MOHUMAaHMs TJI00AIBHOTO XapakTepa SKOJOTMYECKHX MpoOjaeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIUATILHOM CPEIBI;

OCO3HAaHHS HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN XUMHUH JUIsl PEIIeHHs BOIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIOIB30BAHNUS;

AKTUBHOTO HETIPUATHS JEHCTBUM, IPUHOCAIINX BPE OKPYXkKAIOLEH NPUPOJHON Cpesie, yMEHUs
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTMYECKUE MOCIEACTBHS NMPEANPUHUMAEMBIX IEHCTBUN U
MpeoTBpaIlaTh UX;

HaJIW4YUs PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKON KyJIbTypbl, OIbITa
NEeSITeIbHOCTH ~ AKOJIOTMYECKOW  HAmpaBlI€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCS MMM B
M03HABaTEIbHONH, KOMMYHUKAaTUBHOM M COLIMATIbHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHUBOCTOSTH HICOJIOTHU XeMopoOuu;

7) HEeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHMS CHelM(PUKKA XUMHH Kak HayKd, OCO3HaHUsA €€ poiu B (POPMHUPOBAHUU
paIOHAIBLHOTO HAYYHOTO MBILIUICHHUS, CO3/IaHUU LEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKarollem
MUpE KaK O eIMHCTBE MPUPOJIbl U YEJIOBEKA, B IO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U peleHun
po0sieM COXpaHeHHsI IPUPOAHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU MJIs COBPEMEHHOM NMBHIM3ALMU: B €€
T'YMaHUCTHYECKOW HAMpaBIEHHOCTH WU BAaXXHOW pOJIM B CO3JIaHUM HOBOW 0a3bl MaTepuanbHOU
KYJIBTYpPbI, PEIICHUU TIOO0ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIUHBI, 00eCTIeueHUN
YCIOBUHM YCHEIIHOTO TPYAA U SKOJIOTHMYECKU KOM(MOPTHOM KU3HU KaXKIOTO YiieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH TpPAaMOTHOCTH: T[OHMMAaHHUS CYIIHOCTH  METOJOB  IO3HAaHUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMmble 3HAHUS IS
aHalM3a U OObSICHEHHUS SIBIICHUH OKPY>KAIOIIET0 MUPA U MPOUCXOISAIINUX B HEM U3MEHEHUH, YMEHUS
nenath 000OCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C HENbI0
IIOJIy4EHUS JOCTOBEPHBIX BBHIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS JUIS pelleHus MpoOyieM B
peanbHBIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpECa K MO3HAHUIO U MCCIIEN0BATEIBCKON NEATENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpPEephIBHOMY OO0pa30BaHMIO M €aMOOOpa3oBaHHUIO, K
AKTUBHOMY TIOJIY4YEHHUIO HOBBIX 3HAHUI 1O XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTepeca K 0COOCHHOCTSIM TpyZa B pa3IU4HbIX cepax npodeccuoOHATbHON 1A TeIbHOCTH.



METANPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaTbl OCBOCHHS YUeOHOTO IpeaMeTa « XUMHUs» Ha YPOBHE CPEIHEro
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYMMbIE 11  (OPMHUPOBAHUS MHPOBO33PEHHST OOYUYAIOMIMXCS MEXKIUCIHUITIHHAPHBIC
(Mex1peAMeTHbIE) OOIIEHayYHbIE IOHSTHS, OTPAYKAIOLIUE LIETOCTHOCTh HAYYHON KapTHHBI MUpa U
CHCHI/I(bI/IKy MCTOAOB IMO3HAHHA, HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKaxX (MaTepI/ISI, BCHICCTBO,
SHEprus, sIBIICHUE, MPOIIECC, CHCTEMa, HAYYHBIN (DaKT, MPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeI0BaHNE, HAOIIOACHHE, U3MEPEHUE, SKCIICPUMEHT U IPYTrue);

yYHUBEpCalbHble YueOHbIE JIEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHBIE),
obecrnieunBaromue GopMupoBaHrue (GYHKIIMOHAIBLHON TPAMOTHOCTH M COIMATBHOW KOMITETECHIIUU
oOyJaronuxcs;

CIIOCOOHOCTh oOy4aromuxcs WCII0JIb30BaTh OCBOCHHBIC  MEXJIUCIUTUTHHAPHBIC,
MHPOBO33PEHYECKUE 3HAHNUS U YHUBEPCAJIbHbIE yUeOHbIE IEHCTBUS B IO3HABATEILHOM U COLIMATIbHON
IIPAKTHUKE.

MeranpeaMeTHbIE  PE3yJAbTAaThl  OTPAXAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU  YYCOHBIMH
IMO3HAaBATCIbHBIMHW, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA I[GﬁCTBI/ISIMI/I.

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIPHO  (DOpMYyTUpOBaTh W  aKTyaIM3UpOBaTh TMPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

OTIPENICNIATh IIEH JISATSIIBHOCTH, 3ajiaBas IMapaMeTpbl W KPUTEPHH WX JOCTHIKCHUS,
COOTHOCHTD PE3YJIbTATBI ACATCIBbHOCTU C IIOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHUU 3HAHUHU HpI/IéMBI JIOTUYECCKOTO MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMIPU3HAKN HOHATHHU n YCTaHaBJIMBATh nux B3aUMOCB3b, HUCIIOJIb30BATh
COOTBETCTBYIOIIHNE TIOHITHS JJIs1 0ObSICHEHUS OTICTBHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYCCKUX PEaKIIHil;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y9aeMbIMU SIBJICHUSMU,

CTPOUTDH JIOTUYCCKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, 110 aHAJIOTUH), BBISBIISITH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBOILI H
3aKITIOYCHUS;

MPUMEHATHh B TPOIECCE TMO3HAHUS, HMCIOJb3YyEMble B XUMHH CHMBOJUYECKHE (3HAKOBHIC)
MOJIENH, TTPEoOPa30BhIBATh MOJICILHBIE MPEACTABICHUS — XUMHUYECKUH 3HAK (CMMBOJI) JJICMEHTA,
xuMudeckas hopmyna, ypaBHEHHE XUMUYECKON PEaKIIMH — IIPU PEIICHUN YI€OHBIX TO3HABATEIIHBHBIX
W TPAKTHYCCKUX 3aJlad, NMPUMCHATh Ha3BaHHbBIC MOJICIbHBIC TPEICTABICHUS IS BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHH.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O IIO3HAHMS BEIICCTB U XUMHYECKUX PEaKIIHA;

dbopMmynupoBaTh I[eIM M 3aJaud  UCCIEJOBAHMs, WCIOJb30BAaTh IIOCTABJICHHBIE H
CaMOCTOSITENILHO c(HhOPMYITMPOBaHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI IS
(hopMHUpOBaHMSI TUTIOTE3bI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HABBIKAMU CAMOCTOSITEILHOTO IUJIAHUPOBAHHWS M TPOBEICHHS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 3a XOJIOM IIpOIecca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yabTar, (OpMyIUpoBaTh O0OOOIIEHHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJbTaTOB MCCIENI0BAHUSA, COCTABISITH OOOCHOBAHHBIM OTYET O MPOJIEIAHHOMN
pabore;

MPHOOPETATh OMBIT YYCHHUECKON UCCIEA0BATEIHCKOM U MMPOSKTHOMN IeATEIHHOCTH, TPOSBIISATH
CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIIeHHUs MPAKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3NIMYHBIX UCTOYHUKAX WH(MOpMaLK (HaydHO-TIOMY/spHAS JIUTEepaTypa
XMMHYECKOTO COJIEp’KaHWs, CIpPABOYHBIE TMOCOOuUs, pecypchl HHTepHeTa), aHaATU3UPOBAThH
MH(OPMALIHIO PA3IUYHBIX BUIOB U (hOPM MpeACTaBIEeHUs, KPUTHIECKH OLIEHUBATh €€ I0CTOBEPHOCTh
Y HEMPOTHUBOPEUUBOCTE;

(dbopMynupoBaTh 3aMpochkl W MPHUMEHATH pPa3IMYHBIE METOAbl TpPU TOUCKE U OTOOpe
nHpopMaly, HEOOXOAUMOH /TSl BBITIOTHEHHSI YYEOHBIX 3aa4 ONMPeAeNEHHOTO TUTIA;



npuoOpeTaTh OMBIT MCIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH W
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAIBHYIO (OPMY MpencTaBlieHUs HHPOpPMALUU (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOJIHIIbI, PUCYHKU U PYTHE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MIPU PabOTE ¢ XUMUYECKOH HH(pOpMAIHEH:
NPUMEHATh MEXIpeaMeTHbIe ((u3ndeckue W MaTeMaTH4eCKue) 3HAKW U CHUMBOJBI, (DOPMYIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPEJICTBA HATJISAHOCTH.

OgBiajeHHe YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3ajaBaTb  BONPOCBl IO  CYIIECTBY  OOCYyXJaeMOH TeMbl B  XOJe  Juajora
HA/Uan JUCKYCCHUH, BBICKA3bIBATh MJICH, (1)OpMy.HI/IpOBaTI) CBOU MPCHIIOKCHHUA OTHOCUTCIILHO
BBITIOJIHCHU L HpeIIJIO)KCHHOfI 3aJa4u,

BBICTYIIATE C HpCSGHTaHI/Ieﬁ PE3YIbTATOB MMO03HABATEIILHOM ACATCIIBHOCTHU, TMOJTYYCHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA,
IIPAKTUYECKON PAabOTHI M0 MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealU3alliyd y4eOHOTO
npoekTta W (QOPMYJUPOBATH BBIBOABI 1O PE3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN TyTEM
COTJIaCOBAHUS MO3UIMH B X0J1e 00CYX ACHUS U 0OMEHAa MHEHUSIMH.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1eICTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO II03HABATEIbHYIO JESTENBbHOCTD,
ompezenss e€ Ielu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeaaraeMblii alnropuT™M JEHCTBUII NpHU BBINOJHEHUU YYEOHBIX W HCCIEA0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEeKTUBHBIM cOCOO MX pelleHus ¢ y4€TOM MOIY4YEeHHsS HOBBIX 3HAHHUH O
BEIECTBAX U XUMHUUYECKUX PEaKIUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «OpraHndeckas XUMUsD OTPaxaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MUpPA, POJIM XUMHUHU B TIO3HAHWMM SIBJICHUM MPHUPOAbI, B (POPMUPOBAHMU MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelieHus
MPAKTUYECKUX 3aJad M DSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM Ccpee;

BJIQJICHUE CUCTEMON XMMUYECKHX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOMOJIAralolue MOHATHS
(XMMUYECKHIl dJIEMEHT, aToM, »JJEKTpPOHHAas 000JoYka aroma, MOJIEKyJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XMMHUYECKas CBs3b, CTpYKTypHas ¢opmyna (pa3BépHyTas U
COKpaI&HHas), MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BbEM, YIIIEPOIHBIN CKeNeT, QyHKIIMOHAIbHAS
TpyIINa, pajnuKai, ©30Mepus, H30Mepbl, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTTIEBOJAOPOIbI, KHUCIOPOI
U a30TCOJeprKalllie COCTUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHbBIE
COEJIMHEHUS); TEOPUHU U 3aKOHBI (TeOpHUs CTPOSHUS opraHnveckux Bemects A. M. bytieposa, 3akon
COXpPaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMHH; MUPOBO33PEHUYECKUE
3HaHUs, JIEKAllMe B OCHOBE MOHUMAHUSA MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBIICHHUH,
(dakToNornueckue CBEJCHHsI O CBOMCTBAX, COCTaBe, MOJY4YEHHMH M O€30MacHOM HCIOJIb30BAaHUU
BOKHEHIIIMX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTepHbIe MPU3HAKUA TOHATUMN, YCTAHABIUBATH UX
B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME MOHSATUSA NPHU OMHCAHUM COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOIB30BaTh XWMUYECKYH) CHMBOJHUKY JUIsI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOM) (HopMyll OpraHuYecKuX BEIIECTB U
YpaBHEHUN XUMHYECKUX PEaKlMil, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHWUYECKUX BEUIECTB IS
WJUTFOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJICKHOCTh W3YYEHHBIX OPTaHUYECKUX
BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OTIPeIeIEHHOMY KIIacCy/TpyIIe CoeTMHEeHUH (YTrIIeBOI0OPO/IBI,



KHCIIOPOJ M a30TCOJEPIKAIllE€ COECIUHEHUS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), JaBaTb UM
HazBaHus 1o cucreMarnueckoid HomeHnkinarype (IUPAC), a Ttaxke NpuBOAWUTH TpPUBUAIbHbBIE
Ha3BaHMs OTHEJIbHBIX OPraHMYECKUX BEHIECTB (3TUJIEH, NPONMWJIEH, ALETUJIEH, ATHJICHIJIUKOJIb,
rIMiepuH, (eHosd, (opMalbAeTHIl, aleTalbACTH]l, MypaBbHHAs KHCIOTA, YKCYCHas KHCIIOTa,
OJICMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMal, HEJTI0JI03a, TIINIIH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHABI XUMHUYECKOM CBSI3M B OPraHMYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHS MPUMEHSTH IOJIOKEHHUS TEOPHH CTPOCHHUS OPraHMYECKHX
BemectB A. M. BytnepoBa s 0ObsiCHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTAaB, CTPOSHHE, (PN3NIECKHUE U XUMUIECKUE
CBOMCTBa TUIHMYHBIX MPEACTAaBUTEIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STWJICH, TPOMWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH30J7, METaHOJ, 3TAHOI,
STUJICHTJIUKOJIb, TIULEPUH, (PEHOJI, aleTalbIeru], MypaBbuHas U YKCYCHas KHUCIOTHI, TJIHOKO03a,
KpaxMmaJj, LeJII0I03a, aMUHOYKCYCHasi KHCIIOTa), WUIIOCTPUPOBATh M'€HETHUYECKYIO CBSI3b MEKIY
HUMHU YpaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAKIMH C HCIOJIb30BAHHUEM CTPYKTYPHBIX
(opmyur;

c(OpMUPOBAHHOCTh YMEHUS XapaKTE€pU30BaTh UCTOUYHHUKHU YIIJIEBOJOPOIHOTO ChIPhs (HEPTD,
MPUPOJHBIN Ta3, yrojb), CIOCOObl MX NepepalOTKHM U MPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHUS 110 XUMUYECKUM ypaBHEHHSIM (MaccChl,
00BbEMa, KOJMYECTBA UCXOIHOTO BEIECTBA MJIU MPOJIYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIECTB WJIHM MPOIYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHHU BIIAJIETh CHCTEMOW 3HAHWUW OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUHU MTPH U3YUYEHUH BEIECTB U XUMUYECKUX SBJICHUN (HaOI0eHHE,
M3MepeHue, SKCIIEPUMEHT, MOJICIMPOBAHUE), UCTOIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX JXU3HEHHBIX CUTYyalUsAX, CBSI3aHHBIX C BEHIECTBAMH M HX
IIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHH COONIOATh TMpaBWia TOJIB30BAHUS XUMHYECKOW TOCYI0H H
abopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBWiIa OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh yMEHUW MJAHUPOBATH U BBINOJHATH XUMHUYECKUH OSKCIEPUMEHT
(mpeBpalieHuss OpraHUYECKUX BELIECTB IpPU HArpeBaHHUM, MOJy4YCHHE STHJIEHA U H3y4CHHE €ro
CBOMCTB, KQUeCTBEHHBIC PEAKI[UU OPTaHUYECKUX BEIECTB, JCHATYypalus OeJIKOB MPHU HarpeBaHUHU,
L[BETHBIE pEaKuu OEJIKOB) B COOTBETCTBHUHU C MPaBUIIAMHU TEXHUKU OE30MaCHOCTH MIPH 0OpAIIEHUU C
BEIIECTBAMU U JIADOPAaTOPHBIM O00OPYAOBAHHMEM, TPEICTABIATH PE3YJIbTAaThl XUMHYECKOTO
JKCIEpUMEHTa B (hopMe 3aIUCH YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUil U (GOPMYIHUPOBATH BHIBOIbI
Ha OCHOBE 3THUX PE3YJbTATOB;

chOpMUPOBAHHOCTh YMEHUW KPUTHUECKH AaHAIM3UPOBATh XHUMHUYECKYI0 HHGOpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOi nH(popmalu, IHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIATh MTPaBUIIa SKOJOTHYECKH 11eJIeCO00Pa3HOTO MOBECHHS
B OBITY M TpPYIOBOH [AEATEIHHOCTH B IENAX COXPAaHEHUS CBOEr0 370POBbS M OKpYKarolei
MIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTh BO3JCMCTBUS HA KMBBIE OPraHU3Mbl ONPENEIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHMMAas cMbica mokazatens [IJIK, mosicHaTh Ha mpumepax crocoObI
YMEHBILIEHUS U IPEJOTBPAIIECHHS] UX BPEJHOTO BO3JEHCTBUSA HA OPraHU3M YEJIOBEKA;

JU1s1 00YYaOLIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAX IMO3HAHMS BEIIECTB M XUMHUECKUX SIBICHUMH;

JUISL CIIeNBIX U CIAOOBUIAIIMX OOYJarOIUXCSA: YMEHUE HCIOJIb30BaTh Pelibe(hyHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmy.

11 KJIACC
Hpe,[[MCTHLIC PE3YyJIbTaTbl OCBOCHUS KypCa ((0611_1351 1 HCOPraHMYCCKasA XUMHUA» OTPAKAIOT:
C(l)OpMI/IpOBaHHOCTB HpCHCTaBHCHHﬁI 0 XMMHYECKON COCTaBIIIOIIEH €CTECTBEHHO -Haquoﬁ
KapTUHbBI MHpaA, pPOJIM XHUMHU B TNO3HAHUH SIBIICHUM npupoanl, B (I)OpMI/IpOBaHI/II/I MBIIIJICHUA H
KYJIbTYPbI IUYHOCTH, eé (I)YHKHHOH&HLHOIZ I'paMOTHOCTH, HCOGXOHHMOﬁ AJI pCHICHU A



MPAKTUYECKUX 33a7a4 M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

BJIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUMU, KOTOpasi BKIIFOUAET: OCHOBOIIOJIATAIOIINE TTOHSATUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTpOHHBIE OPOUTAIH aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBINA 00BEM, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
CBs3b (KOBaJICHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAS), KPUCTAUIMUECKAsl PEIIETKA, THUIIBI
XUMUYECKUX PEaKIUN, paCTBOP, JIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIEKTPOJIUTAYECKAS TUCCOLIAALINS,
OKHCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOM PEaKInM, XUMHUYECKOE PABHOBECUE); TEOPUU
U 3aKOHBI (TEOPHs AIEKTPOJUTUUECKON auccouualuu, nepuoanyeckuii 3akon /[. . Menneneena,
3aKOH COXPAaHEHMsSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU MPU XUMHUECKUX
peakusixX), 3aKOHOMEPHOCTH, CAMBOJIMUECKHUH SI3bIK XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIINE
B OCHOBE TIOHMMAaHUs NMPUYUHHOCTH M CHCTEMHOCTH XHUMHYCCKHX SIBICHUH, (PaKTOJIOTHICCKHE
CBEJIEHUs O CBOMCTBaxX, COCTaBe, TOJYy4YeHHH U O€30MaCHOM HCIIOIb30BAHUM BaXHEHIIINX
HEOPraHUYECKHUX BEIECTB B OBITY U MPAKTUUECKON JEATETHHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTePHbIE MPU3HAKU MOHSATUN, YCTAaHABIUBATh MX
B3aMMOCBSI3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE TTOHSTHS MPU OMUCAHUNA HEOPTaHUYECKUX BEIIECTB
U UX NPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XMMHUYECKYIO) CHUMBOJHMKY JJisi COCTaBJICHUS
(dbopMyJ BEIIEeCTB U ypaBHEHUM XUMHUYECKUX peakIii, cucreMarndyeckyro HoMeHkinatypy (IUPAC)
Y TpUBHAIbHBIC HA3BaHUS OTACIBbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM Ta3, YIIAEKUCIBIN ras,
aMMMaK, raméHas u3BeCThb, HeTaméHast U3BECTh, MUTHEBASI COJIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OTPEICNISITh BaJIEHTHOCTh M CTEMEHb OKHCJICHHS XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3M (KOBAJICHTHAs, MOHHAS,
MEeTaJUTMYeCKasi, BOJOPOJHAS) B COCIWHEHHUSAX, THUIl KPUCTALINYECKONW PEMIETKH KOHKPETHOTO
BEIECTBA (aTOMHAasi, MOJIEKYNpHas, HOHHAs, METaJUIn4yecKas), XapakTep Ccpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUI;

c(OpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJJICKHOCTh HEOPraHUYECKHUX BEIIECTB IO
X COCTaBy K OIpeAeiaEHHOMY KJIacCy/TpyIie COeAMHEHUH (IpOCThle BEllecTBa — METaUIbl U
HEMETaJlIbl, OKCU/IbI, OCHOBAHHUSI, KUCIIOThI, aM(pOTepHbIE TUAPOKCUABI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHI PacKphIBAaTh CMBICT Tepuoandeckoro 3akoHa [I. . MenneneeBa
U J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATH JIEKTPOHHOE CTPOCHHE AaTOMOB XHMUYECKUX
sneMeHToB 1—4 nepuoaoB Ileproauueckoit cucteMbl Xxumudeckux snemeHToB JI. M. Menneneena,
UCIIOJIb3Ysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOMTAINY, «IHEPreTUYECCKHE YPOBHU», OOBACHSITH
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB XMMUYECKUX HJIEMEHTOB U MX COCAMHEHUH IO NEpPHOoJaM U
rpynmnam [lepuoanueckoit cuctembl XuMudeckux saeMeHToB [1. 1. Menneneena;

chOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBa
HEOPraHUYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB, IOATBEPKIATh CYIIIECTBOBAHUE T'€HETUYECKOM CBS3H
MEXK/y HEOPraHMYECKMMHU BELECTBAMH C MOMOILBIO YPaBHEHHUU COOTBETCTBYIOIIUX XUMHYECKUX
peaxkuui;

chOpMUPOBAHHOCTh yMEHHUS KJIACCU(DUUUPOBATh XUMHUYECKHE PEAKIMH IO Pa3TUYHBIM
MpHU3HAKaM (YUCILY U COCTaBy pearupyronnux BEIIecTB, TerIoBoMYy 3G (}eKTy peakiuu, U3MEHEHHIO
CTETeHEeW OKUCIICHUS PIIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YUACTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABIISITh YPAaBHEHHS PEAKIMI Pa3IUYHBIX THUIIOB, MOJHBIE U
COKpaIEHHBIE YPAaBHEHUS pEaKIInii HOHHOTO OOMEHa, YUUThIBas YCIOBUS, TPU KOTOPBIX 3TH PEAKIIUU
UIYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOAUTH PEAKIIMH, MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIO3HABATh OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPeICTBOM COCTaBICHHSI SJIEKTPOHHOTO OanaHca dTHX peaKIlvii;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCUMOCTH CKOPOCTHM XUMHUYECKOW PEaKIUu OT
pa3nUYHBIX (JAaKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiictBus (mpunuun Jle [larense);



c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XMMUYECKHUE MPOIIECCHI, JISKAIINEe B OCHOBE
MPOMBIIIJICHHOTO TIOJYYEHHs] CEPHOM KHUCIOTHI, aMMHakKa, a TaKke C(HOPMHUPOBAHHOCTD
NpeAcTaBIeHU 00 OOUIMX HAay4YHBIX NPUHIUIAX W SKOJIOTHUECKHX MpoOiIeMax XHMHYECKOTO
IIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTH YMEHHI MTPOBOINUTH BBIYUCICHHS C UCTIOIb30BaHUEM MTOHATHUS «MAcCOBast
JI0JI1 BELIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUI ra3oB MPU XUMHUYECKUX PEaKLUAX, MACChI
BEIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce UM 00BEMY OJTHOrO U3
YYacTBYIOIIMX B PEAaKIMM BELIECTB, TEIUIOBOTO 3((eKTa peakuu Ha OCHOBE 3aKOHOB COXPaHEHMUSI
Macchl BEILIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHI COONIO/ATh TpaBHIa TMOJIB30BAHHUS XUMHUYECKOW TOCYAOH H
nabopaTopHBIM 000pYyJIOBaHUEM, a TaKXKE MpaBUiia OOpalIeHHs] C BEHIECTBAMH B COOTBETCTBHHU C
WHCTPYKIUSMH 10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHMM TUJIAHUPOBATh W  BBIMOJHATH XUMHUYECKUM HKCIIEPUMEHT
(pa3nokeHre MepoKCUAa BOAOPOJa B MPUCYTCTBUM KaTallM3aTopa, ONpPeeIeHHE Cpellbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHJMKATOPA, BIUSHUE Pa3IUYHBIX (PaKTOPOB HAa CKOPOCTh
XMUMHMUYECKOM pPeaKINu, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE peaKkuu Ha Cylb(aT-, KapOoHaT-
U XJIOPUA-aHUOHBI, HAa KAaTHOH aMMOHMsS, PpEIIEHHE OHKCIEPUMEHTANbHbIX 3a7ad 10 TeMaM
«Mertamne» u «Hemeramib») B COOTBETCTBUM C NPAaBWJIaMHU TEXHUKM O€30MAaCHOCTU IIpU
oOpallleHnHl ¢ BelleCTBaMU U JIaOOpaTOPHBIM OOOpPYJOBaHUEM, THPEJCTABIATH PE3YJIbTAThI
XMUMHUYECKOTO DJKCIeprUMeHTa B (GopMe 3alMucu YpaBHEHUN COOTBETCTBYIOIMX peaKkIuil u
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(QOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHHUKOB (CPECTBA MAacCOBOM KOMMYHHUKaIuu, MIHTepHET u npyrux);

c(hopMUPOBAHHOCTHh YMEHUM COOITIOIATh MPABHJIA SKOJIOTHUECKH 11€7I€CO00Pa3HOTO MOBEICHUS
B OBITY M TpPYIOBOM [EATENHHOCTH B IIEJIIX COXPAHEHHUS CBOEr0 3J0pOBbS M OKpYyKarolei
MIPUPOJHOM cpefbl, 0CO3HABaTh OMACHOCTh BO3JEHUCTBUS Ha JKMBbIE OPraHU3MBbI OMPEeIEHHBIX
BeleCTB, MOHMMas cmbica mnokazatens I1JIK, moscHATh Ha mpuMepax crmocoObl yMEHBUICHHUS U
MpeIOTBPAILEHHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M UEIOBEKa;

JUIs 00y4aroIuXCcsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBBS: YMEHUE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SBJICHUN;

JUIA CJENbIX U CAa0OBUIAIINX OOYJarOMIMXCS: YMEHHE HCIOJIb30BaTh PENbe(PHO-TOUCHHYIO
cucteMy o6o3Hauenuii JI. bpaitst s 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HaumenoBanue KonunuecTBo yacos DnekTpoHHbIe (ITU(GPOBHIL)
/o pa3aesioB U TEM Beero|[Kontponshsre|[Ipaktiyeckue 00pa3oBaTEIIbHBIE PECYPCHI
HpOTPpaMMBI paboTHI paboTHI

Paznen 1. TeopeTnueckue 0CHOBBI

OpPraHu4ecKol XMMHUU

1.1|[[Tpeamer oprannveckoit || 3 bubmuoreka [IOK https://m.edsoo.ru
xumuu. Teopus
CTPOCHHUS OPTaHUIECKUX bubmuorexa POI https://resh.edu.ru
coenuHeHuil A. M.
byrneposa

‘I/ITOFO 0 pas3ieny H 3 H

‘Pa3)1e.11 2. YriieBoaopoanl

2.1||[IpenenvHbIC 2 bubmuoreka L{OK https://m.edsoo.ru
YTIJIEBOIOPOIBI —
AJTKaHBI bubnuotexa POII https://resh.edu.ru

2.2||HenpenenbHble 6 1 bubaunoreka [IOK https://m.edsoo.ru
YIIJIEBOIOPO/IbI: ATKCHBI, bubnunorexa POII https://resh.edu.ru
QJTKa/IMCHBI, aTKUHBI

2.3||ApomaTHueckue 2 bubnunoteka [IOK https://m.edsoo.ru
YIIJIEBOIOPO/IbI bubnunorexa POII https://resh.edu.ru

2.4|[IpupoHbie HCTOUYHUKA || 3 1 bubmuoreka IOK https://m.edsoo.ru
YIII€BOJOPOIOB U HX Bubnnorexa POIII https://resh.edu.ru
nepepaboTka

‘I/ITOFO o pazjaeny H 13 H

‘Pa?.z[e.u 3. Kucjsiopoacoaep:xamue opraHudecKue coeJMHeHM st

3.1||Crupter. PeHoa 3 bubmuoreka IOK https://m.edsoo.ru
bubmumorexa POIII https://resh.edu.ru
3.2||Anpaernmpl. 7 1 bubmmoreka IIOK https://m.edsoo.ru
KapOoHOBBIE KHCIIOTHI. bub6muoreka POIII https://resh.edu.ru
CrnosxHbIe 3(UpPBI
3.3||YrineBoast 3 1 bubnuoteka I{OK https://m.edsoo.ru
bubmuoreka POIII https://resh.edu.ru
‘I/ITOFO 0 pazaeny H 13 H

‘Paaz[e.n 4. A3oTcoaep:Kaniue OpraHnvdecKue coeuHeHUust

4.1||AMUHBL. 3 bubmmoreka [{OK https://m.edsoo.ru
AMUHOKHCITOTHI. benku
bubmmoreka POIII https://resh.edu.ru
‘I/ITOFO 0 paszeny H 3 H

‘Pasz[e.n S. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUS

5.1|[[Inactmaccel. Kayuyku. 2 bubmorexa LIOK https://m.edsoo.ru
Bonokna bubmmorexa PO https://resh.edu.ru

‘I/ITOFO 10 paszaerny H 2 H

OBUIEE KOJIMYECTBO 34 2 2

YACOB I10 [TPOI'PAMME




11 KJIACC

KomnnuectBo yacos

Ne HaumenoBanue
/I pa3aenoB U TeM
MIPOrPaMMBI

Bcero|[KoHTpoJibHBIE

[IpakTueckue
paboTsl

OnexrpoHHsie (H(POBLIE)
00pa3oBaTEIIbHBIE PECYPCHI

Paznen 1. TeopeTnueckue 0CHOBbI XUMHU

1.1{|Crpoenue aToMOB. 3
[Tepuonnueckuii 3aKOH
u Ilepuoanueckas
CHUCTEMA XMMHYECKHUX
anemenTtoB /1. U.

bubanoreka I{OK https://m.edsoo.ru
bubmmoreka POIII https://resh.edu.ru

MenneneeBa
1.2||Ctpoenue BelecTBa. 4 bubnunoreka [IOK https://m.edsoo.ru
Muoroobpasue bubnunorexa POLI https://resh.edu.ru
BEIIECTB
1.3|[Xumuueckue peakiyu | 6 1 bubnunoreka [1OK https://m.edsoo.ru
bubnunorexa POII https://resh.edu.ru
‘I/ITOFO 0 pas3ieny H 13 H H H
‘Pa:me.u 2. Heoprannveckasi Xumust
2.1|Mertamibt 6 1 bubmmoreka IIOK https://m.edsoo.ru
bubnunorexa POII https://resh.edu.ru
2.2 ||Hemeramint 9 1 bubmmoreka IIOK https://m.edsoo.ru
bubaunorexa PO https://resh.edu.ru
2.3||CBs3n 2 bubmmoreka IIOK https://m.edsoo.ru
HEOPraHUYECKUX U bubmuorexa POIII https://resh.edu.ru
OpraHuYeCcKuX
BEIIECTB
‘I/ITOFO o pazaeny H 17 H || “
‘Pameﬂ 3. Xumus ¥ JKu3HbL
3.1||Xumust 1 KU3Hb 4 bubmoreka IIOK https://m.edsoo.ru
bubaurorexa POII https://resh.edu.ru
‘I/ITOFO 10 paszeiy H 4 H
OBIIEE KOJIMYECTBO 34 3

YACOB I10
I[TIPOTPAMME
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