[Tpunoxxenne k OOIT COO
Pabouas nporpamma y4deGHoro npeamera «Xummus. bazoBblil ypoBeHb»
s odyqarommxes 10 — 11 kiaccoB

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B MOJTYYCHUHU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHUs opraHueckux coequHenunit A. M. bytieposga,
e€ ocHOBHBIC mMOJOXeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeEIIeCTB. ['OMoorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kjgaccupUKAIMKM  OpraHWYeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHEepUMEHTATBHBIE METOBl M3YUCHUsS BEIIECTB M WX MPEBPANICHUN: 03HAKOMIICHHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE W OMHCAaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHHe, OOYTIIMBAaHUE U TOPEHHE).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MPE/ICTAaBUTENN alIKaHOB: (pU3MuecKkre M XUMHYECKHE CBOMCTBA (peaklMHu 3aMelleHus |
TOpEeHUs ), HaX0Xk/I€HHE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI PAll. DTUIEH U MPONMIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCICHUS U MOJIMMEPHU3aLIiN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psl. AUETHIEH —
MPOCTEHIINI TPECTaBUTENb ATKUHOB: COCTaB, CTpOEHUE, (PU3UYECKUE U XUMUYECKHE CBONCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTyISHHE U IPUMEHEHHE.

Apenbl. benzon: cocTtaB, cTpoeHue, (QU3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio2eHUpo8anus U HUMpOBaHuUs), noiyienue u
npumeHenue. TOKCHUYHOCTH apeHOB. [eHeTHuUeckas CBSI3b MEXKAY  YIJIEBOJOPOJAMH,
MIPUHAUISKALMMHU K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTTIEBOAOPOIOB. [IprpoaHblil ra3 U MomyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TEperoHka, KpeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku He)TH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepaboTKH.

DKCneprUMEHTaIbHbIE METOAbl U3YUYEHUs BEIIECTB M UX NMPEBpALIECHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu MmiIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedp1e» u «Yronp», MoaennpoBaHue



MOJIEKYJ YII€BOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHHE IPAKTUYECKOW pPAOOTHI:
IIOJIy4Y€HUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3amaum.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BElIeCTBa WJIM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHblie CBSA3M MEXy MOJIEKYJIaMu CIIUPTOB. [leificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBeKa.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TIHLEPUH: CTPOEHHE, (usnueckue u
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO LIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKkius Ha
MHOTOATOMHbIE cnUpThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@DeHo: CTpOeHHE MOJIEKYbl, (QU3NYecKHe U XUMUYeckue cBoiicTBa. ToOKcHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManbAETHI, aleTAIbIETU]I: CTPOEHHUE, (QU3UYECKHE U
XMMHUYECKHE CBOWCTBA (peakiMy OKHUCIEHUS U BOCCTAaHOBJICHUS, KayeCTBEHHbBIE PEaKIUH),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAsI U YKCYCHAsh KUCIOTHI:
CTpOeHHE, PU3NIECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIIOT, PEaKIIHs
sTepuduKanum), MoyydyeHue U mnpuMmeHeHue. CreapuHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. ['maponus xupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBojpl: cocTaB, KiacCUpUKaIUs YIIeBOI0B (MOHO-, TU- U MoHcaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
pUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak H30Mep IIIIOKO3BL.

Kpaxman u nemironosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmaia U HEeJUTI0JIO03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHS C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIcHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peaKuu OJHOATOMHBIX CHHPTOB (OkucieHHe 3TaHona okcuaoMm wmenu(Il)), mMHOroaToMHBIX
cnupToB (B3aumojelicTBue rimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (oxucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
Kpaxmajia C HMOJOM), IpOBEAECHUE NPAKTUYECKONH pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacué€rneie 3amaun.

Bbluncrnenuss mo ypaBHEHHMIO XMMHMYECKOHW peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOTHBIX BELIECTB WM MIPOJIYKTOB PEAKLIUH).

A3oTcozepKale OpraHndeckiue COeAMHEHMUSI.



AMHHOKHCIOTBI Kak aMQOTepHbIe OpraHuyeckue coenuHeHus. Dundeckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHMCIOT (Ha MNpuMmepe IyMLuHA). buonornueckoe 3HaueHue
aMHUHOKHCIIOT. IlenTuaml.

benku kak npupoaHble BBICOKOMOJIEKYJSIpHBbIE coenuHeHus. llepBuuHasi, BTopuuyHas u
TpeTUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, JACHATypalus,
KAaueCTBEHHbIE PEAKIIMY HA OEIKH.

DKCIepUMEHTAJIbHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBpALICHUI: HaOMOJeHUE U
ONHCaHWE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OENIKOB IpH HArpeBaHWHW, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH s

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aLH, CPeaHss MoJyeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeaIMeTHBIX CBsI3el NMPHU W3y4EHUHM opraHndeckod xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCS CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO01iue ecTecTBEHHO-HAay4YHbIE MMOHATHS: SBIEHHE, HAay4HbIH (akT, THIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJCHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHb,
BEIIECTBO, TeJO0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBa, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUs.

buonorus: kmerka, opranmsMm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCIIKH, YTIICBOIbI, )KUPBI, (EpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE IOPOIbI, MOJIE3HbIE HCKOTIaeMbIe, TOIUIMBO, PECYPCHI.

TexHonorus: muIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKUE MpenapaThl, MAaTEPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHUU

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTuyeckre YpoBHHU, IOJYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckoll cHUCTEMBl XUMUYECKUX
anemenToB JI. . MenzeneeBa ¢ COBpEMEHHON TEOpHUE CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMUYECKHX IIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyInaMm U neprojaM. 3HaueHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemiecTBa. XHUMHUUYECKass CBs3b. BHIbl XUMHYECKOW CBsi3U (KOBaJICHTHAs
HEeMoJIApHAsl U TOJSpHAs, MOHHAs, METaJUTMYecKas). MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). Bomopoanas cBsa3b. BajaeHTHOCTD.
DneKTpooTpULaTesbHOCTh. CTerneHb OKuciieHns. oOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelleCcTBa. THMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas J10J1st
BEIIECTBA B PaCTBOPE.

Knaccupukanuss HeopraHmueckMx coequHeHMd. HoMeHkmaTypa HEOpraHHMYECKHX
BEeIECTB. [ eHeTMyecKass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKAINMNX K Pa3IMYHBIM
KJIacCaM.

Xumunueckass peakius. Knaccugukanus XUMHUYECKHX pPEaKIMi B HEOPraHUYeCcKoW u
OpPraHUYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBpaAIICHUS
SHEPIrUU MPU XUMHYECKUX PEaKIHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3IU4HbIX (PakTopoB. OOpaTUMble peakiUu.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnextponuTtnueckas auccouuanus. CuibHble M cialOble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHasl, IEJIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJIbI M3YyYEHHs BEUIECTB M UX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuomnueckas cucrtema xumudeckux 3nmementoB JI. M. MenneneeBay, m3ydeHue
MoJeNell KPUCTAIIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIHUH
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUM».

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIB30BAHUEM MOHATUS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xummusi

Hemeramnbl. Ilonmoxxenue HemeramnoB B Ilepuonnueckoil cucTteMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Dusnyeckue CBONCTBA
HEMETAJLJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u yriaeposa).

XUMUYECKHE CBOMCTBAa BAKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOJICOAEPKALINX KHCIOT, BOJOPOIHBIX
COCTMHCHU).

[IprmeHeHne BaKHENIINX HEMETAIIJIIOB U UX COCAMHEHUN.

Mertamsl. [lonoxenue meramios B Ileproauyeckoil cucteMe XUMHUUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HATPSHKEHUN
METAJIOB.

XUMHUYECKHE CBOMCTBA BAXXKHEHIIMX METAUIOB (HATpUil, KaJluid, KalblUd, MarHumu,
QITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

OO6mue criocoObl MoMy4YeHHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.



DKCIEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUNA: H3y4EHUE
KoJulekuun «MeTauibl M CIUIaBbl», OOpa3loB HEMETAUIOB, PEIICHHE 3KCIEPUMEHTATbHBIX
3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPATOPHBIX  OTBITOB
(B3aMoOIeiCTBHE THUIAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHUCJIOT M IIEJIOuYed, KauyeCTBEHHbIC
peakiy Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMuA 4 KU3Hb

Ponb xumun B 00ecriedeHNH YKOJOTUIECKOM, SHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BUTUU MeAuIUHbL. [loHSATHE O HAydHBIX METOJaX IMO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILICHHOTO TOJY4YECHUS
Ba)KHEHUIIIMX BEIIECTB.

UenoBek B MHpe BEIIECTB W MAaTEPUAIOB: BAKHEHIINE CTPOUTEIHHBIC MaTepHaIbI,
KOHCTPYKIITMOHHBIE MaTepHasibl, KPackd, CTEKJIO, KepaMHKa, MaTepHaJIbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuUMHST W 3]I0pOBBhE YEIIOBEKA: TMpaBWJIA HMCIOJL30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzarus MeXnpeIMETHBIX CBSI3CH MpH M3YYCHUHN OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCyIIecTBIACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KilacCUpHUKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, SIBJIICHHE.

®u3nka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIeCTBa, GU3NYECKHE BEJIMYUHBI U €IMHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpasbl, FTOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBIILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUajOB, 3JIEKTPOHHASI IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3ylIbTaTaM OCBOEHHUS OOy4YarOUIMMUCS
MporpaMM CpeaHero oOmiero oOpa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meTroanueckoii OCHOBOM [uid pa3palOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOGHMS NpeaMeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oo6pazoBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPAXKTAHCKOW HMIACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

LIeJIeHANPaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHYECKOTO
o0pazoBaHus;

HaJM4Yue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHHS INpeAMeTa «XHUMHsD» JOCTHralTCsl B EJUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IpaXXJJaHCKOTo OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU U NPaBUIAMU IOBEJIEHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHMYECKOW JESTeNbHOCTH OOydyalolmMXcsl [0 peaau3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00A3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJaX MEXKIMYHOCTHBIX OTHOILEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX 3KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U apryMeHThl IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAcCJEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHI)KEHHUS HAyKH €CTh Pe3yNbTaT [UINTENIbHBIX HaONIOJCHMIA,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O03HABATEIBHBIX MOTHBOB B TMOJIYYEHHH H TOCIEAYIOIIEM aHaIHn3e
MH(OPMAIIUU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTEUYECTBEHHOM XHUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATHHO-HPABCTBEHHBIC HOPMBEI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEM 370poBOro M Oe3omacHoro oOpas3a >KM3HHM, HEOO0XOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TPaBWJI OE30MacCHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSIHHOCTH;

MOHVMAHWS [IEHHOCTH TPAaBWJI WHIAWBUAYAJIFHOTO W KOJUICKTHBHOTO O€30IacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U HKHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIIEA0BATEIBCKON JIeATEIHHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPAaKTUYECKOMY H3YYeHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccuu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) HK0JIOrNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHMS TI00aLHOTO XapakTepa HKOJIOTHYECKUX MPOoOsieM, BIUSHUS SIKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIb30BAHMS JOCTUKEHUN XUMHH Ui PELICHUS! BOIIPOCOB
paIoOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETMPHUATHS JCHCTBUI, MPHUHOCSIIMX BpEJ OKPYXKarollel TpUpOJHON cpene,
YMEHHUsSI TPOTHO3UPOBATh HEOIArONPUSATHBIC SKOJIOTMUYECKUE TMOCIEACTBHS MPEeIIPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OTIBITA
JESITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHeUU(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBIILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MIPEICTaBICHUSI 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M UEIOBEKA, B NO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEM U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJIM B CO3/JaHWU HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELICHUH ITI00abHBIX POOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOI,
SHEPreTUYECKOM, IMUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00eCIieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TPAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a U OOBACHEHUs SBJICHUM OKPYXKAIOUIETO0 MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS Jie1aTh 000CHOBAaHHBIE 3aKJIIOUYEHNS Ha OCHOBE HAyYHBIX (PaKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY OO0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJYYE€HHIO HOBBIX 3HAaHUM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyJa B pas3audHbIX cdepax npodeccrHoHaIbHON
JESITEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHUS Yy4eOHOTO NpenMera «XuMHUsS» Ha YPOBHE
cpenHero oOmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMEeTHBIE) OOIEHAYYHBIC TTOHATHS, OTPAKAIOITUE IIEJTOCTHOCTh HAYYHOW KapTHHBI MHPa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOLIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTUe);

YHHUBEpCaIbHbIE yueOHbIe JEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreynBaronie QGopMupoBaHHEe (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOYyYalOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCajdbHble YyueOHBbIE IEHCTBHS B IMO3HABATEIBHOW U
COIIMAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a30Bble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIHUPOBATh W aAKTYyalU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONpPENENATh LEIN JEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTb PE3YJbTATHI AEATEIBHOCTHU C IIOCTABICHHBIMU LIENISMU;

HCI0JIb30BAaTh IPU OCBOEHUM 3HAHUM NMPUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIICISTH
XapaKTepHble MPU3HAKKM TMOHATHMM ¥ YCTaHaBIMBATh MX B3aWMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIHUE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JITS KIIACCH(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBIMBAaTh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYXACHMsSI (MHIAYKTUBHBIEC, JAECIyKTUBHBIE, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYIHUpPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTHh B MPOLIECcCe MO3HAHUS, UCIOJIb3YyeMble B XMMHUHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMHUECKUH 3HaK (CUMBOJI) 3JIEMEHTA,
XxuMHuueckas ¢GopmMysa, YpaBHEHME XHMHMYECKON peakuuh — TMpU peHIeHud Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIE MOJEIBHBIE MPEACTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 60a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUii;

dbopMmynupoBaTh LT M 33JaYd  HUCCIEJOBAHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHOU
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOM JIESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY IOMCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PAa3IMYHbIX METOIOB MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CIpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTAaBICHUS, KPUTHUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTS;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBIMIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3BIK B KauyecTBE CpeAcTBa NpH padoTe C XUMHUYECKOU
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, GopMyIbl, aO0OpeBHATYpPbI, HOMEHKIATYPY;

HCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISATHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU AeHCTBUAMM:



3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIa€MOW TEMBbI B XOJ€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO  BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTALMEl Pe3yabTaTOB IO3HABATEIBHOU JESTENBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBIIOJHEHUH XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anyu y4eOHOTO TMpoekTa ¥ (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
MCCIICIOBAaHUI ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHHSI 1 0OMEHAa MHEHHSIMHU.

Ogi1ajeHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH /1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTD,
ompezenss €€ LeNu U 3a/Jadd, KOHTPOJIUPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeaaraéMblii aaropuT™ AEUCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YYETOM IMOJyYeHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JIEATEJIbHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

chOpMUPOBAHHOCTh MPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJIM XMMHUU B TIO3HAHUU SIBICHUM NpHUponbl, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroulne
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIeKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJib, MOJIAIpHAs Macca, MOJSIpHbIE 00BEM, yYIIEpOIHBIH  CKeJerT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
yIIEBOJOPOIbI, KHCIOPOA M a30TCOJACPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUS OPraHHYeCKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
CocTaBe, MOJy4eHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS PYU OITMCAHUU COCTaBa, CTPOCHUS U
MpeBpaIeHUN OPraHUYEeCKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUU HMCHOIB30BATh XMMHUECKYIO CHUMBOJUKY JJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMUMHYECKUX PEAKUUN, U3rOTaBIMBATH MOJIEIN MOJIEKYJ OpPraHMYEeCKUX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;
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c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 MX COCTaBYy M CTPOCHHUIO K OINpeNeNEHHOMY KIACCy/TPyIIe COeIuHEHUN
(YyrneBomopoJpl, KHCIOPOA W A30TCOJAEPKAIME  COEAWHEHHs, BBICOKOMOJEKYISPHBIE
COEIMHEHMS), JaBaThb UM Ha3BaHusa o cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOIUJICH,
alleTWIICH, STHJICHIJIMKOJb, TJIHIEPHUH, (eHOoN, (GopManbAerui, aneTaibIeru], MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTE€ApUHOBAs KHUCIIOTA, TJIIOKO03a, (PPYyKTO3a,
KpaxmaJl, LIeJUI0II034, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHbIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH TOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHS MAaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapakTepU30BaTh COCTaB, CTPOCHHUE, (HUIMUECKUE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, JTaH, ATWICH, MPONWICH, areTwieH, OyramueH-1,3, merunoOyraaues-1,3, OeHso,
METaHOJI, STaHOJ, ITUJICHTIIUKOIb, TIUIEPUH, (EHOJ, aleTalbIeTH], MypaBbHHAs M YKCYCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCeHETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHUSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HWCTOYHHKH YIIIEBOJOPOJHOTO CHIPHS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKU W MPAKTHUUYECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

C(OPMHUPOBAHHOCTh YMEHHM MPOBOAMTH BBIYUCICHHUS [0 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU IO HM3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUH BIIIETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX METO/aX HAY4YHOTO
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMUHU [P M3Y4YEHUH BEILECTB M XUMHUYECKHX SIBJICHUI
(HabiroieHHe, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHME), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX KU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH cOOMIOaTh IpaBUia MOJIB30BAHUS XUMUYECKOH Mmocynoil u
na00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBUiia OOpAIEHUs C BEIeCTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMU TIO BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHns OpraHUYeCKUX BEIECTB MPH HArPEeBaHWUM, MOJYYCHHUE ITUJIICHA U U3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAeHATypauus OelKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C IPAaBUJIAMHU TEXHHKH 0€30I1aCHOCTU
npu oOpallleHuH C BEIIeCTBAaMH M J1a00paTOPHBIM 000PYAOBAaHUEM, MPEACTABIATh PE3yIbTaThl
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX peakUuil u
(GbopMynHUpOBaTh BBIBOJBI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeJCTBa MaccoBOM nHpopmanuu, MHTEpHET U APYTUX);

Cc(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LEJIecO00pa3HOro
NOBEJIeHUsT B OBITY M TPYJOBOH [EATENbHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXKarollel MPUPOJHON Cpelibl, 0CO3HABaTh OMACHOCTh BO3ACUCTBHUS HAa >KUBBIE OPraHU3MbI
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ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens I[IJIK, moscHATe Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBUSA HAa OPraHU3M
YEJI0BEKA;

Il OOY4YaloIIMXCSl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMIA;

JUIL  CIENbIX H CHa0OBHIMMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbePHO-
TOYEYHYIO cucteMy o6o3Hauenuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OcBoeHUs Kypca «OOmas W HeOopraHuyeckas XUMHs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHUYECKOW COCTaBIISIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJIM XMMHUU B TO3HAHUU SIBJICHUM OPUPOJBI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOIUMOW st
peHIeHI/Iﬂ HpaKTI/I‘—IeCKI/IX 3aJa94 " DKOJIOTUYECCKHN O6OCHOBaHHOFO OTHOIIICHUA K CBOCMy
3I0POBBIO U TIPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATUS (XMMHUYECKUH DIIEMEHT, aTOM, U30TOTI, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKUCJICHUs, XHMHYECKas CBiA3b (KOBaJ'IeHTHaSI, HOHHAas1, MCTaJNINYECKasl, BO}IOpO,ZIHaH),
KpUCTaJUIMYECKas  pEeIIE€TKa, THUIbl XUMHYECKUX  PEaKIud, pacTBOp,  AJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJUTHYECKAsT TUCCOLMAIMSA, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOW  peaklWH, XHMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEILECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS DHEPTHM MPU XUMHUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PCHUYECKHE 3HAHMS,
JIe)KAIMe B OCHOBE MOHUMAHUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHMYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH M 0€30MaCHOM HCIIOJIh30BaHUU
BOKHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITCIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC MTPU3HAKU TOHATHH, YCTaHABINBATD
HUX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONHCAHUM HEOPTraHUYECKUX
BEIIECTB U UX MPEBPAILICHUH;

c(OpMUPOBAHHOCTh YMEHUU HMCMHOJIb30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIEIbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbld ras,
VIJIEKHUCIBIA Ta3, aMMUaK, raméHasi U3BECTb, HErall€éHash W3BECTh, MUThEBAs cOJa, MUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHUH OMpPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJCHTHASI, NOHHAS,
MeTaJTnyeckasi, BOJOPOIHAs) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUII;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh HEOPraHMUECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTMHEeHUH (MPOCThie BEIIeCTBa — METAILIBI U
HEMETaJLTbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCUIBI, COJIH);
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chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICI Tiepuoanyeckoro 3akoHa J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTh  €r0  CHUCTEMATHU3UPYIOILYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

C(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenneneeBa, UCHOJB3YySl MOHATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAINY», «IHEPreTHUUECKUE
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBOMCTB XHMMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCBHIBATh) OOIIHE XHUMHYECKUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, MOJATBEPXKJaTh CYLIECTBOBAHHE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKHMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KIacCU(UUIMPOBATh XMMHMUYECKHUE DPEAKIMH IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BEIIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTETEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIIATh YPaBHEHUS peaKUUi pa3IUYHbIX THIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTaHMUYECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIICHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHHM OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (nmpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI, JieXkKallhe B
OCHOBE IMPOMBIIIJICHHOTO MOJIy4YE€HUSI CEPHON KHUCIIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIECHUN Ta30B MpPU XUMHUYECKUX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACCHI BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBUila MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMHUUECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe TNeEpOKCHJIAa BOJOpPOJa B MPHUCYTCTBUM KaTalnW3aropa, ONpeAeTeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKlMH, peakMy HOHHOr0 OOMEHa, KauyeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMSI, PEIIeHUE SKCIEePUMEHTATbHbBIX
3amau nmo teMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBUM C TNpPaBUIAMH TEXHUKHU
0€301aCHOCTH NpH 0OpallleHNH ¢ BELIECTBAMH U J1aOOPaTOPHBIM 000PYJI0BaHUEM, NIPE/ICTABIISATH
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pe3yabTaThl XUMHUYECKOTO OHKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIHIo,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MaccoOBOMl KOMMYyHMKaluu, MHTepHeT u
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOIHOM cpenbl, 0CO3HABaTh ONACHOCTh BO3ACWCTBUSI HA JKHUBBIE OPraHU3MBbI
ONpeeNEHHBIX BELIECTB, MOHUMAas cMblca nokazarens [IJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHUS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIg 00ydaroUuuxcs C OrpPaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBBS: YMEHHE NPUMEHSThH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHMIA;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu XumMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaundyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOH XMMUH
[Ipeamer opraHn4ecKoON XUMHH. bubnuorexa [JOK
1.1 Teopust cTpoeHUsT OpraHUIECKUX 3 https://lesson.academy-
coemuaeHnii A. M. Bytieposa content.myschool.edu.ru/04/10
Hroro no pazneny 3
Pasznen 2. YriieBoaopoanbl
bu6moreka [IOK
2.1 [IpenenbHble YrIeBOIOPOIbI — aJIKaHbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yriieBOOOPOILL: bubmorexa HOK
2.2 anKeII){LII[ K H};H anKPII)HS ' 6 1 https://lesson.academy-
’ g ’ content.myschool.edu.ru/04/10
bubnuoreka [{OK
2.3 ApomaTu4ecKue yrieBo0poabl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
ITpupogHbIe HCTOUHUKA bubmorexa HOK
2.4 IJ)Ielljzoﬂo 020 I HX TepenaboTka 3 1 https://lesson.academy-
yr FOPOA pep content.myschool.edu.ru/04/10
Hroro no paszneny 13
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Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHeHNs

bubmuoreka [IOK
3.1 Crupter. denon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
buo OK
Anbnerunbl. KapOOHOBBIE KUCIIOTHI. nosmotexa Il
3.2 Crioxmbie >Hps 7 https://lesson.academy-
P content.myschool.edu.ru/04/10
bubmmoreka [{OK
3.3 VYriaeBoasl 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 13
Paznea 4. Azorconepskanye oprannyeckue coeIuHeHus
bu6moreka [IOK
4.1 AMUHBEL. AMUHOKHCIIOTEI. benkn 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 3
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
bu6mmoreka [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit Butnorexa [OK
3akoH u [lepuoanueckas cucrema
1.1 xumieckux emertos J1, I, 3 https://lesson.academy-
content.myschool.edu.ru/04/11
MenneneeBa
bu6moreka [IOK
1.2 g;iiij:e pemectaa. Muoroopasue 4 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [IOK
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Mertamisl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubmuoreka [JOK
2.2 Hemerannst 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX bubmorexa OK
2.3 2 https://lesson.academy-

BCIICCTB

content.myschool.edu.ru/04/11
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Hroro no pazneny

17

Pazgen 3. Xumus u sKu3HbL

bu6mmoreka [{OK
3.1 XUMUSA U KA3HD 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBo 4acoB
Ne DJIeKTpOHHbIe I poBbIe
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
. " bubnuotexa [JOK
[Ipeamet opranuveckoit XumMmuw, eé
1 o3 oBeHIe. Da o 1 AHAYCHIC 1 https://lesson.academy-
BO3HHUKHOBEHUE, BUTHE U 3HAYECHU
P content.myschool.edu.ru/04/10
. bubnuoreka [JOK
Teopust cTpoeHUST OPTaHUIECKUX COCTUHEHUN
2 A M. BVITehoBa. o8 0cHo & oToKe 1 https://lesson.academy-
. M. JIEPOBA, HOBHBIE TTOJIOKEHUS
yIIep content.myschool.edu.ru/04/10
IIpencraBnenue o kiaccuukamuu
opz;I ec erec Iiil)o EeHKJIaTypa bubmorexa [IOK
raHUYECKUX B TB. HoMeHxkI1aT
3 (f CTeMATHICC aH; - . yi . 1 https://lesson.academy-
UCTEMATHUYECKas) U TPUBUAIBLHBIE HA3BAHUSA
p content.myschool.edu.ru/04/10
OPraHUYECKUX BEIIECTB
. bu6moreka [IOK
AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUM
4 1 https://lesson.academy-
51
P content.myschool.edu.ru/04/10
. bu6mmoreka [JOK
MertaH 1 3TaH — MPOCTEHUIIINE TTPEACTABUTEIH
5 1 https://lesson.academy-
AJIKAaHOB
content.myschool.edu.ru/04/10
bubmuoreka [JOK
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 https://lesson.academy-
content.myschool.edu.ru/04/10
. bubmmnorexa LIOK
DOTUJIEH U IPONUJIEH — MPOCTEHIINe
7 1 https://lesson.academy-

NpEACTAaBUTCIIN aJIKCHOB

content.myschool.edu.ru/04/10
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[Ipaktuyeckas padora Ne 1. «[lomyuenue

bubmuoreka [IOK

8 . https://lesson.academy-
JTHICHA I HSYHCHHE CTo CBOHCTEY content.myschool.edu.ru/04/10
Ankanuensl. byraauen-1,3 u MmeTruinOyraaneH- bubnuotexa [JOK

9 1,3. [lony4yeHne CHHTETUYECKOTO KaydyKa 1 https://lesson.academy-
pe3UHBI content.myschool.edu.ru/04/10
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, bubnuotexa [JOK

10 TOMOJIOTUYECKHM psijl. ALIETUIIEH — https://lesson.academy-
MPOCTENIINH MTPEeICTaBUTENb aJTKUHOB content.myschool.edu.ru/04/10

. bubnuoreka [JOK
Brruncnenus mo ypaBHEHUIO XUMHUECKOU
11 peaku https://lesson.academy-
content.myschool.edu.ru/04/10
bu6moreka [IOK
12 Apensl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTh apeHOB https://lesson.academy-
content.myschool.edu.ru/04/10
['enetnueckas cBs3b YIrieBOAOPOIOB, bubmorexa LK
13 MIPUHAJISKANUX K Pa3IMYHbIM KilaccaM hitpazfilesson.acadeny
content.myschool.edu.ru/04/10
[IpupoiHbIE HCTOYHUKH YTJIEBOIOPOJIOB: bubnuoreka [{OK

14 MIPUPOJIHBIN a3 U MOMyTHBIC He(PTSIHBIC Ta3kl, https://lesson.academy-

He(Th ¥ MPOAYKTHI €€ epepadoTKH content.myschool.edu.ru/04/10
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB: bubnuoreka [JOK

15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTIHBIC Ta3bl, https://lesson.academy-

He(dTh U MPOAYKTHI €€ epepaboTku content.myschool.edu.ru/04/10
KonTtponsHas pabota no pasaeny bubmrorexa LIOK

16 https://lesson.academy-
«YTHCBOAOPOIEL> content.myschool.edu.ru/04/10

17 [IpenensHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U bu6mmoreka [JOK

20




3TaHoJl. BonopoaHas cBs3b

https://lesson.academy-
content.myschool.edu.ru/04/10

MHoroaToMHBIE CIIUPTHI: OTUJICHTJIMKOJIb U

bu6mmoreka [{OK

18 https://lesson.academy-
FIMHepHH content.myschool.edu.ru/04/10
®deHoJI: CTpOEHUE MOJIEKYIBI, (PU3UYECKUE U bubmmorexa IOK

19 XUMUYECKHE CBOMCTBA, MPUMEHECHHE hutpsffessonacidemy -

’ content.myschool.edu.ru/04/10
Anpaerunibl: GopMaNbACTH U alleTAIbICT U . bubmmorexa LIOK
20 Ateton https://lesson.academy-
content.myschool.edu.ru/04/10
OnHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE Bubnuorexa LOK
21 KHUCJIOTHI: MypaBbHHAS U YKCYCHAas hutps:flesson.academy-
content.myschool.edu.ru/04/10
[Ipaktrueckast pabota Ne 2. «CBoiicTBa Bubamorexa LOK
22 PACTBOPA YKCYCHOM KHCTOTED) https://lesson.academy-
content.myschool.edu.ru/04/10
bu6mmoreka [JOK
CreapuHOBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk
23 MPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT htprifflessonacadiiny
content.myschool.edu.ru/04/10
bubmuoreka [JOK
MpbLTa Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT,

24 . https://lesson.academy-
11X MOTOTEC ACHCTBHE content.myschool.edu.ru/04/10
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC bubnuoreka [JOK

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX https://lesson.academy-
3¢upoB content.myschool.edu.ru/04/10

26 XKupsl: runponan3, NpUMEHEHHE, bubnuoreka [IOK

Omosioruueckas POJIb KUPOB

https://lesson.academy-
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content.myschool.edu.ru/04/10

VYTaeBoipl: COCTaB, KiaccuuKarus.

bubmuoreka [IOK

27 Baxxneiimue npeacTaBuTeNu: TIIOKO3a, 1 https://lesson.academy-
¢bpykTO3a, caxapo3a content.myschool.edu.ru/04/10
Kpaxmai u 11emrono3a Kak IprupoIHbIe bubmmorexa IOK
28 HomMepE! 1 https://lesson.academy-
content.myschool.edu.ru/04/10
KontponsHas pabota no pasaeny bubnuorexa [JOK
29 «Kucnopopcoepxaiiyue opraHnuecKue 1 https://lesson.academy-
COCTMHECHUS content.myschool.edu.ru/04/10
OO6mrast XxapaKTepUCTHKA a30TCO ISP KAIINUX Bubnuorexa LOK
30 e — 1 https://lesson.academy-
content.myschool.edu.ru/04/10
bu6mmoreka [IOK
31 AMWHBI: METWUJIAMUH U aHWJIMH 1 https://lesson.academy-
content.myschool.edu.ru/04/10
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE BuGmorexa [OK
OpraHUYEeCcKUe COeIMHEHUS, UX OMOJIOTHYECKOe
32 3Hauenue. [lentuapl. benku kak npupoaHbie ! hitpsfflessonacademy.
content.myschool.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIE COEMHECHHUS
bubmuoreka [JOK
33 OCHOBHbIC HOHSTHS XHMHH . 1 https://lesson.academy-
BRICOROMOIICKYIDIPHADX COCIHHCHHA content.myschool.edu.ru/04/10
OCHOBHBIE METOABI CHHTE3A bu6mmoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://lesson.academy-
[InacTmaccel, KaydyKd, BOJIOKHA content.myschool.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoandecTBO 9acoB

Ne DJIeKTpOHHbIe I poBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
. bubanoreka LIOK
XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
1 o 1 https://lesson.academy-
KOH(UTYpaIus aToMOB
P content.myschool.edu.ru/04/11
ITepuognuecknii 3axoH u Ilepuoamueckas
p p bubmmorexa [IOK
cUCTEeMa XUMHUYECKUX deMeHToB /1. U.
2 . . 1 https://lesson.academy-
MenpeneeBa, uX CBsI3b C COBPEMEHHOM Teopuei
content.myschool.edu.ru/04/11
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEOUHEHUN 110 bu6moreka [IOK
3 rpynmnam v nepuojamM. 3HaueHUe 1 https://lesson.academy-
MEPUOIUYECKOTO 3aKOHA U CUCTEMbBI XUMUYECKHUX content.myschool.edu.ru/04/11
anemenToB JI.1. MenneneeBa B pa3BUTUU HAYKH
Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€ bubnuoreka [JOK
4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 https://lesson.academy-
cBs3u. BonopoaHas cBszb content.myschool.edu.ru/04/11
BanenTHOCTb. DJIEKTPOOTPUIIATEILHOCTD. bubnuoreka [{OK
5 Crenenb okucienus. BemiectBa MoJIeKyasspHOTO 1 https://lesson.academy-
Y HEMOJIEKYJIIPHOTO CTPOCHUS content.myschool.edu.ru/04/11
Ilonartue o qucnepcHbIx cucteMax. MicTuHHBIE U bu6mmoreka [JOK
6 KOJUIOMIHBIE pacTBOPBL. MaccoBas noms 1 https://lesson.academy-
BEIIECTBA B PaCTBOpE content.myschool.edu.ru/04/11
7 Knaccugukanus 1 HoMEHKIaTypa | bubnuoreka [IOK
HEOpPraHWYECKUX coenruHeHn. ['eneTnueckas https://lesson.academy-
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CBs3b HCOPraHMYCCKUX BCIICCTB, PA3JIMIHBIX
KJ1aCCOB

content.myschool.edu.ru/04/11

Krnaccudukarus XuMHYECKUX pEeaKIui B
HEOPraHMYECKON U OPraHn4ecKOl XUMHUH. 3aKOH

bu6mmoreka [{OK

8 COXpaHEHHUs MACChl BEIIECTB; 3aKOH COXpPaHEHUS https://lesson.academy-
Y IPEBPAILCHUS] SHEPTUU NPU XUMHUUYECKUX content.myschool.edu.ru/04/11
peaKIusx
C 06 bubmmoreka [JOK
KOPOCTh PEaKIUU. aTUMBIE PEaKIIUH.
9 X P P P P https://lesson.academy-
MMHYECKOE PAaBHOBECHE
P content.myschool.edu.ru/04/11
[IpakTnueckas padora Ne 1. «Biausiaue bubnuoreka [JOK
10 pa3IUUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON https://lesson.academy-
peaKImm content.myschool.edu.ru/04/11
OnexrpoiuTudeckas nuccoruanud. [loasarue o
P (pH) bu6moreka [IOK
BOJIOPOJTHOM TOKa3arese acTBopa.
11 p p 5 pF P P https://lesson.academy-
€aKuu HOHHOTO oOmeHa. ['unponu3
b content.myschool.edu.ru/04/11
OpraHMYECKHUX U HEOPTaHUYECKHUX BEIIECTB
OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH. bubnuoreka [JOK
12 [TonsaTue 006 3MeKTPOM3E PACIIABOB U https://lesson.academy-
pacTBOPOB CoJIeH content.myschool.edu.ru/04/11
K 5 bu6mmoreka [JOK
OHTpOJIbHAs paboTa Mo pasfen
13 P P P Y https://lesson.academy-
«Teopernyeckre OCHOBBI XUMUM»
content.myschool.edu.ru/04/11
Mertainisl, ux noyoxxenue B [lepuoanueckoit
P bubnuoreka [{OK
cUCTEME XUMUYECKUX 3eMeHToB Jl. U.
14 https://lesson.academy-
MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
. content.myschool.edu.ru/04/11
O6mue dpuznyeckue CBOCTBa METAIIOB
15 CrninaBel MeTaUIOB. DJIEKTPOXUMUYECKUH AL bubnuoreka [IOK
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HaIpSHKEHUH METaJUIOB

https://lesson.academy-
content.myschool.edu.ru/04/11

XHUMHYECKHE CBOMCTBA BAKHENUIIINX METAJIOB

bu6mmoreka [{OK

16 (HaTpuii, KU, KAJIBIMI, MATHUN, ATFOMUHUAN) U https://lesson.academy-
HUX COCAUHCHUM content.myschool.edu.ru/04/11
. bubanoreka LIOK
XUMHUYECKUE CBOMCTBA XpOMa, MEIN M MX
17 COCTIHCHIL https://lesson.academy-
TIMHEHWI
content.myschool.edu.ru/04/11
. bu6mmnoreka IIOK
XuMHYeCcKre CBOMCTBA IIMHKA, JKeJIe3a U X
18 COCIIHCHIL https://lesson.academy-
WHEHUH
8 content.myschool.edu.ru/04/11
bubmnoreka IJOK
[IpakTnueckas padota Ne 2. "Pemienue 1
19 " https://lesson.academy-
AKCIIEPUMEHTAIILHBIX 3a7a4 1Mo Teme «MeTautbh»
content.myschool.edu.ru/04/11
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi bu6mmoreka [JOK
20 CHUCTEeME XMMUYeCKuX 3jeMeHToB /. 1. https://lesson.academy-
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB content.myschool.edu.ru/04/11
®u3nYeCKre CBOMCTBA HEMETAILIOB. AJIJIOTPOTHS bubnuoreka [JOK
21 HEMETAJJIOB (Ha MpuMepe KUCIopoa, Cephl, https://lesson.academy-
dbocdopa u yriepoaa) content.myschool.edu.ru/04/11
. bu6mmoreka [JOK
XHUMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI M X
22 . https://lesson.academy-
cOoeMHEHMI
s content.myschool.edu.ru/04/11
. bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
23 . https://lesson.academy-
COCIMHEHHI
g content.myschool.edu.ru/04/11
24 XHMMHUYECKUE CBOMCTBA YIJIEPOJa, KPEMHUSA U UX bubnuoreka [IOK

COEIMHEHUN

https://lesson.academy-
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content.myschool.edu.ru/04/11

[IpumeHeHne BaXXHENIINX HEMETAIUIOB U UX

bubmuoreka [IOK

25 . https://lesson.academy-
COEeAUHEHUI
content.myschool.edu.ru/04/11
O0001enne u cucreMaTu3anys 3HaHUHI 110 TEME
bu6mmoreka [{OK
«Hemerannpr». BeruuciaeHus no ypaBHEHUSIM
26 . https://lesson.academy-
XAMHAYECKUX PEAKIIUI U TEPMOXUMHUUYECKIE
.. P P content.myschool.edu.ru/04/11
pacy€Th
[IpakTnueckas padbota Ne 3. «Pemienue bubnuorexa [JOK
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME https://lesson.academy-
"Hemeranabr"» content.myschool.edu.ru/04/11
bu6moreka [IOK
KonTtponpHas padoTa mo teMam «MeTauis» u
28 H https://lesson.academy-
«HemeTamib
content.myschool.edu.ru/04/11
bu6mmoreka [IOK
Heopraanueckue  opraHn4eckue KUCIOTHl.
29 https://lesson.academy-
Heopraanueckre u opraHndecKiue OCHOBAHUS
content.myschool.edu.ru/04/11
AMdoTepHbIE HEOPTraHUYECKUE U OPTraHUYECKUE bubnuoreka [JOK
30 coequHenus. I enernyeckas CBI3b https://lesson.academy-
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB content.myschool.edu.ru/04/11
Ponp xuMuu B 00ecIieueHuN dKOI0THYECKOH, bu6mmoreka [JOK
31 SHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH, https://lesson.academy-
Pa3BUTUHU MEULIMHBI content.myschool.edu.ru/04/11
[IpencraBnenust 00 OOMKX HAYYHBIX TPUHIIMIIAX bu6mmoreka [JOK
32 IIPOMBIIIJICHHOTO TOJIy4E€HUs BaXKHEHIINX https://lesson.academy-
BEIIIECTB content.myschool.edu.ru/04/11
bu6mmoreka [JOK
33 YenoBek B MUPE BELLIECTB U MATEPHAIIOB

https://lesson.academy-
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content.myschool.edu.ru/04/11

34

XHMHMA U 310pOBbE YEIIOBEKA

bubmuoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SABJICHUN TIPUPOABI, B (POPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOM Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpenie

1.2

Brnanenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOTIOJIAraloIre MOHSTHUS (Monexymna, BaJICHTHOCT,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagukaig,  U30Mepus,  H30MEpHI,
TOMOJIOTHUECKUN  Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpIKaIle COECOUHEHHs, OMOJIOTMYECKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCNKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpoeHHsl opraHumdeckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTHUECKUE
CBEICHMS O CBOMCTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEUIIUX HEOPraHWYECKUX M  OPraHMYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

IpEeBpaIeHUI OPraHMYeCKUX COCTMHEHHM

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATh XUMUYECKYI) CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpalI€HHOW) (GOopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKHUX PeaKluil, U3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPraHUYECKUX
BEILLECTB JUIsI WIUIIOCTPALIMM MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COeIUHEHHH (yrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGILI/IHGHI/H[), JaBaTb UM Ha3BaHUs 1o CHUCTEMAaTHYECKOU

HomeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh  yYMEHHUS TNPUMEHATH: TOJIOXKEHUS  TEOPUU
CTpoeHusl opraHuyeckux semectB A.M. ByrnepoBa s oObsicCHEHUS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIECTB

YrieBo1opoibl. Kucnoponcoaepxatue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyHHpHBIe COCAUMHCHU

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBUAIBHBIC HA3BAHUS
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (PTHIJICH, TMPOIMMJIEH, alleTHJICH,
STWJIEHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTujl, aleTaabIerus,
MYpaBbHHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHCJIOTa, IJIOK03a, (PPyKTO3a, Kpaxmal, LeJUII0JI03a,

TJTUITAH)

2.2

ChopMHpOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HyecKkne W XUMHUYCCKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aneTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:7,
METaHOJI, TAHOJI, STUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHETUUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU npeaACTaBUTCIIIMUA Ppa3siINYHbIX KJI1aCCOB
OpPraHU4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBCTCTBYHOIINX XUMHUYCCKUX

peaKIii C UCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT

24

ChopMUpOBaHHOCTD YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTJIEBOJOPOHOTO ChIPbsl (HEPTh, MPUPOIHBII ra3, yroib), CIOCOOBI UX

r[epepa60TKI/I U MPAKTUYCCKOC ITPUMECHCHHNEC ITPOAYKTOB Hepepa60TI<H

XUMHS U KU3Hb. PacuéTtrl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYYHOI'O MO3HAHUs, UCIIOJIB3YEMbBIX B XMMUU IIPU U3YYCHUU
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BEIIECTB M XUMUYECKUX SBJIGHUW (HAOMIO/EHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIb30BAaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS PEHICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHJIA  IOJIb30BAHUS
XUMUYECKON TOCYIOM M JIabopaTOpHBIM OOOpPYIOBAHHEM, a TAKXKE
npaBuiia OOpalleHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

33

CdopMHpPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIIECTB IIPU HArPEBAHUH,
MOJTydeHHE STUIICHA W U3yYCHHE €Tr0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHn4eCKUXx BCIICCTB, ACHATypanus 0OeJIKOB Ipn HarpCBaHuMH,
HIBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMH TCXHUKU
0€30MacHOCTH TpU OOpallleHHuH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pe3ynabTaThI XAMHAYECKOTO
IKCTIEpUMEHTa B (OpME 3alHMCH YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

34

ChopmupoBaHHOCTh YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa pPeaklMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, MOJIY4aeMyl0 W3 pPa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmanuu, cetb UHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTMUYECKU
1es1ecoo0pa3Horo MOBeJIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXPaHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAsi CMBICI MOKa3aTels
I[NAK (mpenenbHO JOMYyCTUMOW  KOHIEHTpPAIMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBIIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpTraHnu3M 4YCJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
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pe3yJbTaTa

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnanenne cucTEMOM XMMHMYECKMX 3HAHUM, KOTOpPAas BKIIKOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAsS 000JI0YKa aTOMa, §-, p-, d-dIEKTPOHHBIC OPOUTAI ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpPHAST Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pEHETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuu HOHHOTO oOMeEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
JNIEKTPOJIUTAYECKAS ~ JIUCCOIMAIINSA, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKIiu, XMMHYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUIECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TIOJIYyUCHHH U O€30TMacHOM HCIOJB30BAHUN BAKHEHIIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M TPAKTHUYECKOW AEATEIHLHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHSATHH, NPUMEHSTh COOTBETCTBYIOLINE
MOHATHS TPH ONUCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATh B3aMMOCBS3b XUMHYECKHX
3HAHUH c MOHATUSMU u MPEJICTaBICHUSIMHU JIpYTHUX

€CTCCTBECHHOHAYUYHBIX IIPECAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XHUMHYECKUX SIBJICHUH (Ha6J’II-OI[CHI/IC, HN3MCPEHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAMHCHHAX PA3JIUYHOIO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIIMYCCKasd, BOI[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPEACIIATh XapaKTEp CPEAbl B BOIAHBIX

pacTBOpPAX HCOPraHNUCCKUX COCIUHEHUN

1.6

C(I)OpMI/IpOBaHHO CTb YMCHHA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC

pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTAaBy pCarupyromux
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BEIECTB, TEIIOBOMY J((}EKTy peakiuu, HW3MEHEHHUIO CTeleHen
OKHCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEAaKIUH,  yYaCTHIO

KaraauzaTropa)

1.7

ChopMUpOBaHHOCTh YMEHHMH COCTABIISAITH YPaBHEHUS  PEAKIUN
pa3JIMYHBIX THUIIOB, IIOJHBIE WM COKpAUIEHHBIE YpPaBHEHUS pPEaKUUU
HMOHHOTO OOMEHA, YYUTHIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKIUH HITYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONINE
KaueCTBEHHBI  COCTAaB  pa3JIMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacmno3HaBaTh OMNBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKpPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKkIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpPOBAaHHOCT, YMEHHH  OOBICHATH  XapakTep CMEHICHUs
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpuaIMn Jle [larense)

OO6mrast 1 HeOpraHMU4ecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBSACHUTEIBHYIO M  IPOTHOCTHYECKYIO

byHKIMM

2.2

CdopMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
MOHATUSA «S-, p-, d-dIEKTPOHHBIC OPOUTAIN», «IHEPIETHUYCCKUE
YpPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTHM  HM3MEHEHHsS]  CBOWCTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHHMH IO MepuojaM U Tpynnam

[Iepronnueckoit cucremel XuMuieckux aneMeHnToB 1.1, Menneneesa

2.3

ChopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XMUMHYECKHUE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEPXKJaTh  CYIIECTBOBAHWE TE€HETUYECKOH  CBSI3U  MEXIY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ
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C(i)OpMI/IpOBaHHO CThb yMCHHf/'I yCTaHaBJIMBATb IPpUHAIJICIKHOCTD
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HEOPraHWYECKUX BELIECTB II0 UX COCTaBY K ONpPEACIEHHOMY Kiaccy
(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbI U HEMETAIUIBL,

OKCH/IbI, OCHOBAHUS, KUCIJIOTBI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY
UL cocTaBiieHHsT (OPMYJT BEUIECTB M yPaBHEHHHA XUMHYECKUX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u tpuBuaibHbie
Ha3BaHMsI OTJEJbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJEKUCHBIA Ta3, aMMMaK, raméHas W3BeCTb, HerauiéHasi H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONUCHIBaTh) OOLIME
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKMMH  BEIIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHITH XUMHUUECKHI
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJAa B TMPUCYTCTBUU
KaTajan3aTopa, ONpeAeseHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpA, BIUSHUE pAa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakiuy, peakuud HOHHOIOo OOMEHa,
KaueCTBEHHbIEC PEaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUJI-aHHUOHBI, Ha
KaTHOH aMMOHHUS, pEIlEeHUE HKCIEPHUMEHTANbHBIX 3a/Jad IO TeMaM
«Meramnel» u «HemeTaniabsl») B COOTBETCTBUU € MPaBUJIAMU TEXHUKHU
0€30MacHOCTH TpHU OOpalieHUH C BEUIECTBAaMH U JIaOOpaTOPHBIM
o0opynoBaHueM; MIPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBanHOCTh yMEHMI COONIOAATh MpaBWiIa MOJH30BAHHS
XMMHYECKON TOCynod M J1abopaTOpHBIM OOOpYHOBaHHEM, a TakKkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOILIECCHI, JIeXKAIIMEe B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS] CEpHOM
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlIMX HAyyHBIX NPUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH TPEICTABICHUH O XUMUYECKOW COCTaBISIOLICH
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€CTECTBEHHOHAYYHOM KapTUHBl MHpPA, pPOJM XUMHHM B I[IO3HAHUU
SIBJICHUW TPHUPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM st
pelieHuss TPaKTUYECKUX 3a7a4 M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Cpesie

3.2

ChopMupoBaHHOCTD yMEHUI KPUTHYECKH aHAIIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

33

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPAaBWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpebl

3.4

Oco3HaBaTh OMAaCHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbI
ONpENENEHHBIX BEIIECTB, TOHUMAs cMbIch nokazarens [1/IK, moscHsaTh
Ha TIpuUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3M 4Y€JIOBCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIOJIb30BAHUEM TMOHSTHSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIEHWH Ta30B MPU XUMHUYECKUX PEAKIMIX, MAacChl
BeI[eCTBA WK 00bEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUS DHCPIrun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAaHUA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckoid XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAUYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MAaTEpUAIOB. T€Opus CTPOCHHS OPraHUYECKHX

coenquHenni A.M. byriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNnbl OpraHWYecKUX BellecTB. [oMonorus, H30oMepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJUHApHBIE U KpaTHbBIC

cs3u. [IpencraBienne o kiaccuukauu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHiueckux COEIMHEHUHN (CHCTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHEHIITUX Hpe)ICTaBI/ITeHeﬁ KJIaCCOB OPraHNYCCKHX BCUICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHN psifl. MeTaH U 3TaH — mpocTenmne
MPE/ICTaBUTENIM alIKaHOB: (pU3MUecCKHMe M XUMHUYECKHE CBOMCTBa (peakiuu

3aMCIICHUS U FOpeHI/Iﬂ), HAaX0XXJICHUC B IpUPOAC, MOJTYYCHUE U IPUMEHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHU psii. DTWIEH W TPOMUIEH —
MPOCTENIINE MPEICTABUTENN AIKEHOB: (U3MYecCKne M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHHUS H

MOJIMMEPHU3ALIUH ), TTOJIyYeHUE U IPUMEHEHUE

2.3

Ankanuensl: OyramueHn-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [losydeHrne CHHTETHYECKOTO

KaydyKa U pe3UHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI P, AI.[CTI/IJ'ICH —
HpOCTGfIH.IPIfI IpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (bPISI/I‘IeCKI/Ie nu
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApaTalluM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApCHLI. benzom: coCTraB, CTpPOCHHC, (1)14314%01(1/16 U XUMHUYECKHE CBOMCTBa
(peaKHI/II/I raJJIOrcHUpPOBAHUA U HHTpOBaHI/IFI), MOJIYYCHUC U IIPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IG )41 XUMHUYCCKHEC CBOMMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YC€HUEC W IIPUMCHCHHC. ToOKCUYHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOPOAaMH, TPHUHAMIC)KANIUMU K

Ppa3JInYHbIM KJIaCcCaM

2.6

IIpupoiHBIE UICTOUHUKH YTI1eBO10poI0B. [Tpupoaublii ra3 u nonyTHble HeTAHBIE
ra3sl. Heptp u e€ nmpoucxoxaenue. CrnocoObl nepepabOTKH HEPTU: MEPETrOHKa,

KPEKUHT (TepMHUUYECKUH, KaTaauTudeckuit), nuposnus. [IpoaykTsl mepepaboTKu
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He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroip u

MPOIYKTHI €T0 IepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue COCIMHCHHS

3.1

[IpenenvHBIC OJHOATOMHBIE COUPTHL. METAHOI U 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMcCTBa  (peakuMM €  aKTUBHBIMH  MeETaJlJlaMH,
raJIor€HOBOIOPOJaMH, TOpEHHue), MpUMeHeHHe. BoJIopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CHUPTOB. JleficTBHE METaHOJIa U 3TaHOJIa HAa OpPraHU3M 4YeJIOBEKa.
MHoroaTOMHbI€ CIUPTHI. DTUJICHIVIUKOJb U TIULEPUH: CTPOCHUE, PU3NYECKUE U
XMMHMUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  WICJIOYHBIMH  METalaMH,
KayecTBEHHasl peakiusi Ha MHOroaTOMHbIE cnHpThl). [leiicTBMe Ha opraHu3M

YCJI0BCKa. HpI/IMCHeHI/IC rIIMOepruHa U 9TUJIICHTJIMKOJIA

3.2

®deHoJl:  CTpOEHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOMCTBA.

Toxcuunocts ¢penomna. [lpumenenue dhenomna

3.3

Anpaerunibl U KeToHbl. DOpMambIETH I, alleTaNbACTU: CTpoeHue, pusnyeckue u
XUMHUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noJydeHue u IpuMeHeHue
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OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTHL. MypaBbUHas M yKCyCHas
KHCJIOTHI: CTPOCHHUE, (PU3NIECKHUE U XUMUUYECKHE CBOMCTBA (CBOICTBA, OOITHE s
Kllacca KHCJIOT, peakius dSTepuUKaIuu), TIOJIyuYeHHE W IPHMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KHACIOT. MBIa KaK COJIM BBICHTHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CﬁCTBPIG

3.5

CrnosxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'MAPOIH3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue >xupoB. buosjorudeckas poib

KUPOB

3.6

VYrneBojsl: cocras, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIIbI).
['moko3a — mpocredmuii MOHOcCaxapull: OCOOEHHOCTH CTPOCHHSI MOJICKYIIbI,
(u3nueckre U XuMU4YecKue cBoiicTa (B3aumo/eiicteue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHME TJIOKO3bl), HAXOXKICHHE B MPUPOJE, MPUMEHEHHE, OHOJOoruYecKas
poiib. @otocuHTe3. PPyKTO3a KaK M30MEp IIIOKO3bl. Kpaxman u 1emnono3a Kak
npupojHbie mnonuMmepbl. CTpoeHHe Kpaxmalia W LeUToio3bl. DPuznyueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHn4eCKUuC COCAMHCHUA. dusznyeckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha Impumepe FHI/IHI/IHa). buonorunyeckoe

3HaYE€HUE aMHMHOKUCIOT. Ilentuabl

4.2

benku kak NPpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIWHCHUA. HepBI/I‘-IHaﬂ,
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BTOpUYHAs M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuApOJIn3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU HA Ocnku

BbicOKOMONIEKYISIPHBIE COETUHEHMS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEAHSSI MOJIEKYISIpHAS
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHUM —

nmoJmmepusalnsa 1 NOJUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHMS BELIECTB U HX IPEBPALCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTaCTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHLbL

11 KUIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMu4eckuil aneMeHT. Atom. Sapo aroma, M30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTUYecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns 3JEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEePBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpaLIHsI aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema XuMH4eCcKux snemenToB .M.
MenneneeBa. CBsi3p MNEPUOAMYECKOTO 3akoHa W Ilepuoguyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHUMHUYECKUX DJIIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CJIOXKHBIX BEIICCTB IO TPyHIaM M IEpPHOJaM.

3HadyeHHe MECPHUOANYICCKOI'O 3aKOHA B pa3BUTHUU HAYKH

1.3

Crpoenue BemniectBa. XHMHUYECKass CBsA3b. BHIBI XUMHYECKOW  CBS3U
(koBaJIeHTHAsT HETOJIAPHAS W TOJspHAs, HWOHHAs, MeTaumyeckas). HoHbI:
KaTHOHBI 1 aHHOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XUMHUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIHN). BogopoaHas cBsi3b

1.4

BaneHTHOCTE. QHGKTpOOTpI/II_IaTCJ'IBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJICKYJIIIPHOTO U HCMOJICKYJIISIDHOTO CTPOCHUA. 3aKOoH IOCTOSHCTBA
cocTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX
cucreMax. VICTUHHBIE W KOJUIOMIHEIE PpacCTBOPHI. MaccoBas m0Js BellecTBa B

pacTBOpe

1.6

KHaCCI/I(l)I/IKaI_II/IH HCOPraHNUYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX

BCIICCTB

37




1.7

Xumuueckass — peakuus.  Kiaccudukanms — XMMHUYECKMX — peaknuuid B
HEOPraHMYECKONM M OpraHMYeCKON XMMHH. 3aKOH COXPAHEHHUS! MaccChl BEILLECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUAIOLIME Ha

COCTOsIHME XuMH4YecKoro pasHosecus. IIpunnun Jle [larense

1.10

DnekrponuTrueckas auccouuanus. CunbHble W ciadble asekTponauThl. Cpena
BOJOHBIX PAaCTBOPOB BCIICCTB: KHCJIasd, HeﬁTpaJIbHafI, mIejIo4vHas. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCIIUTEITEHO-BOCCTAHOBUTEIILHBIE pCaKknuun

Heoprannueckas xumus

2.1

Hewmeranmnsl. Tlonoxenue HemeramioB B [lepuonnyueckoid cUCTEME XUMUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUsI aTOMOB. Du3HUeCcKue

CBOICTBA HEMETAJIJIOB. AJUIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPOJia, CEpBHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAaXHEHIIMX HEMETAIOB (TAJOT€HOB, CEphbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HUX  COCAUHEHHH  (OKCHJOB,
KHCIIOPOACOAEpKAIIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [Ipumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Mertamnel. I[lonoxxkenue metamioB B Ilepuoanyeckoil cucteMe XUMHUYECKUX
anemenToB JI.1. MenzaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JIOYEK
atomMoB MeTayioB. O0mue dpuzndeckue cBocTBa MeTayioB. CIIaBbl METAJIOB.

DIIEKTPOXUMHUYECKUI PsiJ HANIPSHKEHUI METaJJIOB
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XWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KajbIUH,
MarHui, aJlfOMUHUHN, ITUHK, XpOM, JKelIe30, MeAb) M UX coeauHeHuid. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6LITy 1 TCXHHUKE

2.5

I'eneTnyeckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANNX K Pa3JINYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponpr xumunm B o0OecrneyeHHH BKOHOFH‘leCKOﬁ, 9HepreTquCKOﬁ u HHH.ICBOﬁ
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [Tonstue o HAaY4YHBIX MCETOJAX IMO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS
BaKHEUIIIMX BeEIIeCTB. YeIoBEK B MHPE BCUICCTB U MATCPUATIOB: BayKHEHIIIHE
CTPOUTCIIBHBIC MAaTCpHaJIibl, KOHCTPYKHOHWOHHBLIC MAaTCpHAJIbl, KpaCKH, CTCKIIO,

KEepaMuKa, Marepuajibl JIA DSJICKTPOHHUKHU, HAHOMATCPpHUAJIbl, OPTaHUYCCKHUC H
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MUHEpaIbHbIe y100peHus

33

XuMHUsT W 3/I0pOBbE YEJIOBEKA: IMpaBWja HCHOJIb30BAHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiIa 0€30MaCHOTO UCIOJIL30BaHUS IIPENapaToB OBITOBOM XUMUU

B IIOBCEIHEBHOU KU3HU
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. Xumus : 10-# xnace : 6a3oBbIid ypoBeHs : yueOnuk / O.C. I'adbpuensna, U.I'. Octpoymos, C.A.
CnankoB. — Mockaa : [Ipocsemenue, 2023.
2. Xumus : 11-# xnace : 6a3oBbiid ypoBeHs : yueonuk / O.C. 'adbpuensn, U.I'. Octpoymos, C.A.
CnankoB. — Mockaa : [Ipocsemienue, 2023.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumusa MeTtonuueckoe nocodue — 6a3oBblii ypoBeHb» - M.:
Hpoda.

2. O.C.I'abpuensH, N.I'.OctpoymoB, «OOmias xumusi B TecTax, 3ajadax, yrnpaxHeHusx. 11
kiace» — M.: [Ipoda.

3. O.Crlabpuensn, IL.H.bepeskun, A.A.YVmakoBa «Xumus 11 xmacc: KoHTposibHBIE H
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: [Ipoda.

4. O.C.I'adbpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xummus 11 kmacc: HacTtonpHas kHUTA IS
yuurtens». Yacte 1 — M.: [Ipoda.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumusa 11 kmacc: HacTtonpbHas kHHTA JUIS
yuurtens». Yacts 2 — M.: [Ipoda.

6. O.C.T'abpuensn, I1.B.PemertoB, U.I'.OctpoymoBa «3amaum MO XUMHUHM U CIOCOOBI HX
pemenus» - M.: «JIpodar.

7. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.: Dk3aMeH.

8. O.C.I'abpuensn, N.I'.OctpoymM0oB «XuUMHUYECKHI 3KCHiepuMeHT B mikoyie 11 kmaccey; - M.:

Apoda.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Xumus 10 Kiace. DI'AOY BO «I'ocynapcTBEHHbBIM YHUBEPCUTET MPOCBEIICHUS.
Xumus 10 Kiace. DI'AOY BO «I'ocynapcTBEHHBIM YHUBEPCUTET MPOCBEIICHUS.
Tpenaxep «O6mako 3HaHui». Xumus. 10 kimacc. OO0 «DuzukoH J1ady.

Tpenaxep «O6nako 3Hanui». Xumus. 11 kmacc. OO0 «DuzukoH J1ady.

Xumusg, 10-11 xknaccer. TAOY BO MI'JTY.

Xumus 10 kace (6a30BswIit ypoeHb). OO0 «MobunsHoe DnexkTpoHHoe OOpa3zoBaHUEey.
Xumus 11 knacc (6a30Bsiii ypoBeHb). OO0 «MobuiibHoe DnekTpoHHoe OOpazoBaHuE».
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