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IHosicHuTeNLHAA 3aNHUCKA

Pabouas nporpamma coctaBiieHa Ha ocHOBe DenepanabHON padoueil mporpaMmbl
cpeanero obmero oopazoBanus «Xumus. bazossiit ypoBens» 10-11 kiace

Oo6miee yncio yacoB— 68 yacos: B 10 kimacce — 34 vaca (1 yac B Hezmeno), B 11 kimacce —
34 qaca (1 gac B HezeIIO)

B cooTBeTcTBUU C Y4eOHBIM IJIAHOM

Bo 10-11 knaccax Ha yueOHbI npenmeT «Xumusi. ba3oBblil ypoBeHb» oTBOIUTCS 1 Hac B
HEJIeIIIO.



Conepxanue y4eOHOI0 nmpeamera

10 kaace

OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYeCKOl XUMHH

IIpenMer opraHn4eckol XMMHHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B IOIYYCHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpoeHus opraHudeckux coenqunenuii A. M. byrneposa,
ee OCHOBHble NoJoXeHUA. CTpykTypHble (OpMyJibI OpraHMYecKMX BeliecTB. ['omosorus,
n3oMepUst. XMMUYECKasi CBSI3b B OPraHUUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBS3H.

IIpencraBnenne o0  KiIaccMpUKalMM  OpPraHMYecKUX  BemecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHUN (CHUCTEMAaTHYecKas) W TPHUBHAJIbHBIE HA3BaHUA Ba)KHEHUIINX
IIPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YYEHUS BEUIECTB M MX INPEBPALICHUN: O3HAKOMIICHUE C
o0pa3liaMyu OpraHUYecKUX BEIIECTB M MaTepuallaMH Ha MX OCHOBE, MOJAEIMPOBAHHUE MOJEKYI
OpraHMYECKUX BEIIECTB, HAOIIOJEHHE U ONHUCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPIraHUYECKUX BEILECTB IIPU HarpeBaHUM (IU1aBiIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHWE, NOMOJIOTHYECKMM psan. MeraH M 3TaH — IHpocTeuime
IpPEJCTaBUTENIN AJIKAHOB: (U3UYECKHE M XUMHUYECKHUE CBOMCTBA (pEaKUMM 3aMEIIeHUs |
TOpEHUs ), HAXOXKIEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH Psil. DTUWIEH U IPOIWIEH — IPOCTeIne
IPEJICTABUTENIN QJIKEHOB: (DU3MYECKME M XHWMHUYECKHE CBOWCTBA (peakuuu THIPUPOBAHUS,
rajJloreHUPOBAHUS, TUIpATalluH, OKUCICHHS U ITOJIMMEPU3aLlUuM ), TIOTY4YE€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: crpoeHne, BaKHEHIINE XUMHUYECKUE
cBOMcTBa (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOr0 KayuyKa 1 Pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUM psill. ALIETUIIEH —
NPOCTEUIINNA MPEICTABUTENb AIKUHOB: COCTaB, CTPOEHHE, (PU3HUECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, FaIOr€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.
Apensl. benson: cocrtas, ctpoenue, GU3NUYECKUe U XUMHUUECKUE CBOMCTBA (peakLuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOIYYEHHE M MpUMEHeHue. Toayol: cocTaB, CTPOEHUE,
¢u3nyeckrue 1 XUMHUYECKUE CBOMCTBA (PEeaKLMy TaJOreHUPOBAHUS M HUTPOBAHMS), IOITY4YEHUE U
npuMeHeHne. TOKCMYHOCTh apeHoB. ['eHeTnueckast CBsi3b MEX/1y YIJIEBOAOPOIaMH,
IIPUHAUIEKANIMMY K pa3IM4HbIM KJIaccaM.

[IpupoaHble UCTOUHUKH YTII€BOAOPOAOB. [IprpoaHblil ra3 U nomyTHble HEQTAHBIE ra3bl.
Hedts u ee mnpoucxoxnaenue. CrnocoObl nepepabOTKM HePTHU: TMEperoHka, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKuit), nuponu3. IIpoaykTel nepepadoTku HedTH, X MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUEHHUs BEIIECTB M MX MPEBPALICHUM: O3HAKOMIIEHUE C
o0pa3iaMu MJIacTMacc, KaydyKoB U pe3uHbl, Koekiuu «Hedte» u «Yromnb», MonenupoBanue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOreHONPOU3BOIHBIX, NPOBEACHHE NPAKTUYECKOW pabOTHI:
MIOJIyYEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuerHsble 3a1auu.

Boruncnenuss mo ypaBHEHHUIO XUMHYECKOM peakuuu (Maccbl, oObema, KOJIWYecTBa
MCXOJJHOTO BEIeCTBAa WJIM NPOAYKTAa PEaKluu IO U3BECTHBIM Macce, 00beMy, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU NPOAYKTOB PEAKIIVH).

Kucnopoacoaepxammye oprannyeckne coeiMHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHONI M 3TaHON: CTPOEHUE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU € aKTHUBHBIMU METaJlJIaMH, I'aJIOTEHOBOJIOPOAAMM, TOPEHUE),
IIpUMEHEHHEe. BonopoHble CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JleHCTBHE METAHOJIA U DTaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoOroaToMHble CHUPTBHL. OTWIEHIJIMKOIb W IJIMLIEPUH: CTPOECHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMOAEHCTBUE CO IIEIOYHBIMU METANIaMH, Ka4ECTBEHHAsI peakliis Ha
MHOTOATOMHBIE CHUpThl). JlelicTBME Ha OpraHu3M YejoBeka. [IpuMeHeHWe TJIMIepUHA H
STUJICHTJIUKOJISL.

®deHOoJI: CTPOSGHHUE MOJICKYJbI, (DU3WYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHUYHOCTH
denona. [Ipumenenue geromna.




Anpnerunpl U kemonvl. DopManbIeruj, aueTalbJeruja: CTPOeHHe, (u3nueckue Hu
XUMHUYECKHE CBOWCTBA (pEaKUUU OKHUCIIEHHS M BOCCTAHOBJIEHHUS, KAaueCTBEHHBIE pEaKLUN),
II0JIy4YEHUE U IPUMECHEHHUE.

OAHOOCHOBHBIE IpeEIbHBIE KAPOOHOBBIE KUCIOThI. MypaBbrHas U YKCYCHasi KUCIIOTBI:
CTpOeHHue, pU3NUECKre 1 XUMHUUECKHE CBOMCTBA (CBOMCTBa, 00IIMe AJIs KiIacca KUCIOT, peaKiysl
Tepu(UKaNMK), TONydeHHe H mnpuMeHeHne. CrTeapuHOBas M OJIGMHOBas KHCJIOTBI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE IECHUCTBUE.

CrnoxHble 3GUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Maposn3 cinoxxHbIX 3¢(upoB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas poib )KUPOB.

VriaeBoapl: COCTaB, KJAacCHU(UKalLMs YIJI€BOAOB (MOHO-, AW- M IosMcaxapujel). [moko3a —
IOPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOSHHS MOJICKYIBI, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa (B3aumopelcTBue c ruapokcunom wmeau(ll), oxkucieHue aMMuauyHbIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TJIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npUMeHeHue, Ouosoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnonosza Kak OpupoaHble nonuMepbl. CTpoeHHE KpaxMmMajla U LEJUIIOJIO3bIL.
dusnyueckue U XMMUYECKHe CBOMCTBA KpaxMaiia (THAPOJIN3, KAUeCTBEHHAs peakiys ¢ HOJ0M).

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB U WX MPEBPALEHUI! MPOBEJIEHUE,
HaOJI0ICHWE W ONMCaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAaYeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHona okcugoM Menu(ll)), MHoroaroMHbIX
cnupToB (B3aumojeiicTBue riunepuHa ¢ rugpokcuaom meau(Il)), ampaerunoB (okucieHue
aMMHuauHbIM pacTBopoM okcunpa cepedbpa(l) m rugpokcunom menu(ll), B3aumopeiicTBue
KpaxMaja C HOJAOM), IPOBEICHHE IPAKTUYECKON paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

PacuerHble 3aaun.

Bbruncnenuss mo ypaBHEHUIO XUMHYECKOM peakiuu (Maccbl, o0bema, KOJIWYeCcTBa
UCXOJIHOTO BELIeCTBa WM TNPOJYKTAa PEAKLUHMU MO M3BECTHBIM Macce, 00beMy, KOJIHYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTconeprkalie OpraHn4eckie COeIMHEHUS.

AMUHOKHCIOTBI Kak aMmQoTepHble OpraHudeckue coenuHeHus. Pusnyeckue Hu
XMMHUYECKHE CBOWCTBA aMHHOKHMCIOT (Ha MpUMepe TIJuIMHA). buonmormueckoe 3HaueHue
aMuHOKuUCIOT. [lenTumsl.

benkn kak IpUpOIHBIE BBICOKOMOJEKYJSIpHBIE coennHeHus. IlepBuuHas, BTOpUYHaAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THUJIPOJIU3, JI€HATypalus,
Ka4eCTBEHHBIE PEaKIMK Ha OeNKH.

OKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUsl BEIIECTB M WX IMpEBpallleHUui: HaO/to/IeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypalus OENKOB INpU HarpeBaHUM, I[BETHbIC
peakiuu OeIKOB.

BbicokomosiekyIsipHbIe COCANHEHUS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJEKYJISPHBIX COCAVMHEHHMN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJMMEpPHU3alluu, CpeaHss MojeKkyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOJIMMEPU3ALINS U IOJTMKOHICHCALHSL.

OKClepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEIIECTB U UX MPEBPALIEHUI: 03HAKOMJIEHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeAMETHBIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NpU M3ydeHUU opraHuuyeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAayYHBIX MOHATUM, Tak M
HOHSITUMN, SBJIAIOIIMXCSI CACTEMHBIMU JIJIS1 OTZAEIBHBIX IPEJMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
OO01mue ecrecTBEHHO-HAay4YHbIe MOHSTHS: SIBICHHE, HAay4HBIH (pakT, THIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, Kilaccu(uKauus, MEepUOAWYHOCTb, HaONIOJEHUE, MU3MEpEHHE, SKCIIEPHUMEHT,
MOJICJINPOBAHUE.

®dusuka: MaTepus, SHEPIUs, Macca, aToM, D3JEKTPOH, MOJIEKYJa, SHEPreTU4YECKHi
YpOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIIEeCTBa, (DU3UUYECKHE BEIUMYMHBI U
€AVHMILIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,




OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIICBOIBI, )KHPHI, PEPMEHTHI).
I'eorpadus: MuHEpabl, TOPHBIE TOPOBI, MOJIE3HBIC UCKOTIAEMbIE, TOTUTHBO, PECYPCHI.
TexHonOrHMs: TUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHHS, MOIOIIHNE
CPEICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE Nperaparbl, MaTepuaabl M3 HCKYCCTBEHHBIX WU
CHHTETHUYECKUX BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XMMHH

XUMHYECKUH 2JJIeMEeHT. AToM. Sapo aroma, HM30TOMBL. ODJEKTpOHHas 000J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- ameMeHTsl. OCOOEHHOCTH
pacrpeziefieHusl SJIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(UTYpaIus aTOMOB.

[lepuonnueckuit 3akon u Ilepmommnueckass cuctemMa XHUMHYECKUX 3JeMeHTOB [/l
U. MenpneneeBa. CBsizb nepuoauueckoro 3axkoHa u Ilepuonmyeckoil CHUCTEMbl XUMHUYECKHX
snemeHToB JI. . MeHaeneeBa ¢ COBPEMEHHON TEOpHUEM CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
10 TPYIIAaM U NepuoaaM. 3Ha4YeHUE NEPUOINYECKOr0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHMUYECKas CBs3b. BHIbI XMMHUECKOH CBS3U (KOBaJIEHTHAast
HEeNoJIsIpHasl U TOJSpHAs, MOHHAsA, MeTajuinueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM
XUMUYECKON CBsI3U (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). BomopoaHas cBsi3b. BameHTHOCTS.
DneKTpOOTpULATENBHOCT. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJEKYJISPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCHMOCTb CBOMCTBAa BEIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

ITonste o gucnepcHbIX cucreMax. VIcTUHHBIE N KOJUTOMIHBIE pacTBOpbl. MaccoBas 1o
BElECTBa B pacTBOPE.

Knaccudukanuss HeopraHuyeckux coeauHeHuil. HomeHknaTypa HeopraHMYecKux
BEIeCTB. [ eHeTHYeckas CBSA3b HEOPraHWYECKUX BELIECTB, MNPUHAUICKAIIUX K DPa3IUYHBIM
KJIaCCaM.

Xumunyeckass peakuus. Knaccuduxanuss XMMUYECKMX peaklMid B HEOPraHMYecKOoW u
OpraHMYECcKON XMMHUHU. 3aKOH COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MpeBpallleHus
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CKOpOCTb peakIiy, €€ 3aBHCUMOCTh OT pa3iMyHbIX (PakTopoB. OOpaTHMble peaKIHH.
Xumuyeckoe paBHoBecHe. DakKTOpbl, BIUAIONIME HA COCTOSIHUE XUMHYECKOIO PaBHOBECHS.
[Tpunuun Jle [larense.

OnexTponutuyeckas auccounanus. CunbHble W cinadble AeKTposnnuThl. Cpena BOAHBIX
pacTBOPOB BEILLECTB: KUCasl, HEUTpalIbHAas, 1IeJI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHMs BEIIECTB M MX NPEBPALIECHUI: JEMOHCTpaLMs
tabmun «lleprognyeckas cucrema xummueckux 3yemeHtoB JI. M. MenneneeBa», uzydeHue
MoJieNiell  KPUCTAJUIMYECKHX pEIIeTOK, HaONIoJeHHe U ONHMCAaHUE JIEMOHCTPAllMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3lioKEHHWE MEePOKCHAAa BOAOPOJA B MPUCYTCTBHM KaTajau3aropa,
OIpEEIIEHUE CPEllbl PACTBOPOB BEIIECTB C NOMOUIBI0 YHUBEPCAIBHOIO MHAMKATOpA, PEAKIUU
WOHHOTO OOMEHA), TPOBEJICHUE MPAKTHIECKON PaOOTHI
«BnusHue pa3nu4HbIX (GaKTOPOB HA CKOPOCTh XMMUYECKOH peaKifm».

PacuerHsble 3a1auu.

Pacyersl mo ypaBHEHMSM XUMHYECKHX PEAKIUI, B TOM UYHUCIIE TEPMOXUMHUYECKHE
pacyeTsl, pacueThl C UCIOIb30BAHUEM MOHATHS «MAacCOBasi 10J1s1 BELIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilomoxenune HemeraioB B Ilepuogudeckol cucTeME XUMHYECKHUX
snementoB JI. M.MenzaeneeBa M OCOOCHHOCTHM CTpPOCHHS aToMOB. Du3nueckue CBOMCTBa
HEMETAJIOB. AJUIOTPONHS HEMETAJIOB (Ha pUMepe KUCIOpoaa, cepsl, pocdopa u yriepoaa).




XHUMHUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTCHOB, CEPhI, a30Ta, pocdopa, yrinepona u
KpEMHHs]) M HMX COEAUMHEHUM (OKCHUIOB, KHUCIOPOACOJACPKAIIUX KHUCIOT, BOJOPOJIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCAMHEHUM.

Mertaubl. [lonoxxenue metaioB B [leproanueckoi cucteMe XUMUYECKUX 3J1eMeHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOIime
¢uszndeckue cpoiictBa MeTauioB. CIIaBbI META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METaJIOB.

XHWMHYECKHE CBOMCTBA BAXHEHIIUX METAUIOB (HATPUM, Kajdui, KajabllUd, MarHWi,
ATIOMUHHM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIMHEHUM.

O61ue ciocoObl nonydeHust MetamuioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIC METOJ/Ibl M3YYEHHsS] BEIIECTB M WX MPEBPALICHUN: HU3YYCHUE
KOJUIeKIuU «MeTaibl M CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIIEHHWE HSKCIEePUMEHTAIbHBIX
3ama4, HaONIOJICHWE W  ONHWCAHWE JCMOHCTPAIIMOHHBIX W  JIA0OPATOPHBIX  OIBITOB
(B3auMoJIeHiCTBUE TUAPOKCUIA aJIOMUHHUS C PACTBOPAMH KHCIOT W IIEJI0Yel, KauyeCTBEHHbBIC
peakuyy Ha KaTUOHbI METAJJIOB).

PacuerHble 3a1aun.

Pacyersl Maccel BemecTBa MM 00BbEeMa ra3oB MO0 M3BECTHOMY KOJHYECTBY BEIICCTBA,
Macce Ui 00BbEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEILIECTB, pacueThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B oOecrieueHUH OKOJOTMYECKOH, JHEPreTUYeCKOM U MHILEBOM
0€30MacHOCTH, Pa3BUTHUU MeAMIMHBL. [loOHSATHE O HAyYHBIX METOJaxX IIO3HAHHUS BEIICCTB H
XUMUYECKHUX PEaKIIUi.
[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIHUIIAX TMPOMBINIJIEHHOTO TMOMYYEHUs Ba)KHEHIINX
BEILECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPHAIOB: BaKHEUINME CTPOUTENIbHBICE MaTepUaIbI,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTephasibl JIs SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC yI0OPECHHUS.

X¥MHS U 3J0pOBBE YEJIOBEKA: MpaBUila UCIOIb30BaHUS JIEKAPCTBEHHBIX MPENaparoB, MpaBUia
0€30I1aCHOr0 MCII0JIb30BaHMsI MTPENapaToB OBITOBONH XUMHUHB ITOBCEITHEBHON YKHU3HU.
MeXnpeaAMETHBIE CBA3H.

Peanuzanus MexnpeaMeTHbIX CBA3EH MpU U3y4eHHH OOIIed U HEOPraHWYECKOW XUMUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHbBIX MOHATHIA,
TaK U MOHITHUH, SBISIOIIUXCS CHCTEMHBIMH JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TMOHATUSA: HAy4HbIH (DaKT, rumoresa, 3aKOH, TEOpHS,
aHanu3, CHHTE3,  Kiaccu(uKauus, MNEepUOJUYHOCTS, HaOro1eHue, JKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusuka: marepus, SHEprus, Macca, aToOM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HU30TOII,
pPaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUYECKUN YPOBEHb, BELIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHumsM, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepasnbl, TOpHbBIE TOPObI, TOJE3HBIE UCKOMIaeMble, TOIUIMBO, PECYPCHI.

TexHosnorua:  XUMHYECKas  IPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOJCTBO
CTPOUTEINIBHBIX MaTEepHasoB, CENBCKOXO03UCTBEHHOE IIPOU3BOJCTBO, nuuieBas
IPOMBIIIJICHHOCTh, (hapMaleBTUYeCKass MPOMBIIUICHHOCTb, MPOU3BOJICTBO KOCMETHUECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€PHANIOB, 3JIEKTPOHHAS INPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.




Ilnanupyemblie pe3yabTaThl 0CBOEHHS IPOTrPaMMbI

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIC Ppe3yJabTaThl OCBOCHUS TMpeaMera «XUMHS» TOCTHTAlOTCS B EIMHCTBE
y‘Ie6HOﬁ U BOCHHUTATEILHOUI ACATCIIBHOCTH B COOTBETCTBUUN C r'ymMaHuCTu4cCKumMu,
COIIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH W HJCAJaMH  POCCHHCKOIO
TpaXXJAaHCKOTI'O OGH.[CCTBa, [NPUHATBIMU B OGIJ.[CCTBG HOpMaMM U TIpaBUJIaMH ITIOBCACHUA,
CIMOCOOCTBYIOIIMMH MPOIIECCaM CaMOIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSI
JTUYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHS MPEAMETa «XUMHUSD» OTPAXKAIT CHOPMHUPOBAHHOCTH
OMbITa I[O3HABATEIBHON M MPAKTHUYCCKOW JEATCIBbHOCTH OOYYAIOUMMXCA [0 peau3alliu
HPUHSTBHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIC B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

OCO3HaHUsI 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIHOHHBIX MpaB U 00A3aHHOCTEH, YBaKECHHSI
K 3aKOHY U IIPaBOIIOPAIKY;

MPEICTABICHUS O COIMATBHBIX HOPMax M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOMU JEATEIBHOCTH MPH CO3JAHUHU YUEOHBIX ITPOCKTOB,
PCIICHHUN y‘Ie6HI>IX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB,

CIMOCOOHOCTH MMOHUMATh ¥ IPUHHUMATh MOTHBBI, HAMEPECHUS, JIOTUKY U apTyMEHTBI
JPYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB yU€OHOM AEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIUTAHUSI:

HECHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY MW HAYYHOMY HACJICAWIO OTCUYECTBEHHOU
XMMUH;

YBa)KEHHUS K IMPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU W IMPAKTHUYSCKOTO MPUMEHECHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHsI HAyKH €CTh PEe3yJbTaT JUINTEIBHBIX HAOJIOICHHH,
KPOMOTIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyJda YYCHBIX U IIPAKTUKOB,

WHTEpECa W T[I03HABATCIbHBIX MOTHBOB B TMIOJIYYCHHH W TIOCJICAYIONIEM aHAIU3e
MH(}OpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTE€UECTBEHHOU XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTH OLIGHHWBAaTh CHUTYyallMd, CBSI3aHHbIE C XHUMHUYECKUMHU SBICHUSMH,
A IIPUHUMATL OCO3HAHHEBIE PEIIEHUSA, OPUEHTHUPYACH Ha MOpPaIbHO-HPAaBCTBEHHBIE HOPMBEI U
LIEHHOCTH;

TOTOBHOCTU OHLCHHUBATH CBOC IMOBCACHHUEC W IIOCTYIIKH CBOHUX TOBapI/IHIeI\/'I C HOSI/IHI/Iﬁ
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ITHX MOCTYIIKOB;

4) hopMUPOBAHUS KYJIbTYPhI 310POBbSI:
MOHMMAaHHUS LIEHHOCTEN 3J0pOBOT0 U Oe30macHOro o0pasa KU3HU, He0OX0IMMOCTH
OTHOILIEHHS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHYECKOMY 3/10POBbIO;

coOmroieHns mMpaBwil 0€30MacHOTO OOpaIIeHHs] ¢ BEIIeCTBaMU B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYJIOBOM JESATEIHHOCTH;

IMOHUMaHHWA HEHHOCTU MPaBHUJI HHAWBHUAYAJIBHOT'O U KOJIJICKTUBHOI'O 0e30MmacHoro
MOBE/ICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUS NOCEACTBUIA U HEMPUSITUS BPEAHBIX MPUBBIUEK (YIIOTPEOISHUS aTKOT OIS,
HApKOTHUKOB, KYpEHHs);

5) Tpy10BOT0 BOCIMTAHUS

KOMMyHHKaTI/IBHOﬁ KOMIICTCHTHOCTH B yHCGHO-HCCHCHOBaTGHBCKOﬁ ACATCIIbHOCTH,
OO0IIECTBEHHO TOJIE3HOH, TBOPYECKOM U APYrHX BUAAX JCATEIHHOCTH;

YCTAaHOBKH HA aKTUBHOE Y4aCTHUE B PEIICHUM PAKTUYECKUX 3a]1a4 COLMAIBHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3y4YeHHIO Ipodeccuil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE MTPUMEHEHHS TPEIMETHBIX 3HAHUI TI0 XUMUH,

YBaXXEHUs K TPYLY, JIIOASAM TPYAA U pe3yibTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHIMBUAYAILHOW TPACKTOPHH OOpa30BaHMUS,

Oyaymiet mpodeccun W peanu3aluil COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM

JUYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;



6) 3K0JIOrH4ecKoro BOCIUTAHMA:

9KOJIOTMUYECKHU 11€1€CO00Pa3HOro OTHOLIEHUS K IPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS TJI00aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIIeM, BIUSHUSI IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HAHUA HEOOXOJUMOCTH HCIOIb30BAaHUS JIOCTHXKEHUN XUMHUHU [UIsl PEIIEHUsT BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHUS;

AaKTUBHOTO HEMpUATUS ACUCTBUN, MPUHOCIIIUX BpPEI OKpYKaoIled MpUpPOJIHOI cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICUCTBUI U NMPEIOTBPALLATh HX;

HaJU4MUsl Pa3BUTOrO 3KOJOTMYECKOTO MBINIJICHUS, JKOJOTUYECKOW KYJIbTYpbI, OIMbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAmpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UAC0JIOrHH XeMohoouu;

7) HEHHOCTH HAYYHOTO TIO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOLIECTBEHHON MPAKTHUKHU;

MOHWMAHMS CIeNU(DUKN XWMHUM KaK HayKH, OCO3HAHHS €€ Poidu B (HOPMHpPOBAHHH
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKa, B MO3HAHUU IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHrur IpobdieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,;

yOeXKIIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHUHU JUIsl COBPEMEHHOH LMBWIN3ALUU: B €€
TYMaHUCTUYECKOW HAIIPABJICHHOCTH M BAXHOW POJM B CO3JAHMM HOBOM 0a3bl MaTepHalbHOM
KYJIbTYpbI, PELIEHUH INI00AbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOIA,
DHEPreTHUECKOM, MHUIIEBOM M OKOJOTMYECKONM Oe30MacHOCTH, B Pa3BUTHH MEAHIIMHBI,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPY/Aa U SKOJIOTHYeCKH KOM(OPTHOM KU3HU KaKJI0T0 WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTHM: TIOHUMaHHUsS CYIIHOCTH METO/J0B IIO3HAHMS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHUS SIBJICHMHM OKPYKAIOIIEro MHUpPAa M MPOUCXOJAIIMX B HEM H3MEHEHMI,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJIb30BaTh XMMHUYECKHWE 3HAHUS ISl pELICHHS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM 1€ITeIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMO0Opa30BaHUIO, K aKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3IMYHBIX chepax NpoPecCHOHATBHON NeSTeNbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yiabTaTbl OCBOEHUSI yueOHOro npeaMera «XUMHsS» Ha YpPOBHE
CpeaHero odmero 0opa3oBaHus BKIIOYAIOT:
3HaYUMBbIe 1)1 (POPMHUPOBAHUSI MUPOBO33PEHHS 00YUAIOIIMXCS MEXIUCIUIUTMHAPHBIE
(MeXMpeIMeTHBIC) OOIIICHAYUHBIC TIOHSATHS, OTPAKAIOIINE [[EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
n CHeHI/I(i)I/IKy MCTOOOB IMO3HAHMWA, UCIIOJIB3YEMBIX B €CCTCCTBECHHBIX HAayKaX (MaTepI/IH, BCEUIECTBO,
DHEprus, SIBJICHUE, MPOIECC, CUCTeMa, HAyYHBIA (DAKT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIIOBAaHHE, HAOIIOICHHIE, U3MEPEHHUE, YKCIIEPUMEHT U JIpyTHe);
YHUBEpCaJbHbIE ydeOHbIC NEHCTBH (IIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYIATUBHEIE),
oOecrieunBaromuye GopMHpPOBaHUE PYHKIIMOHATBHON IPAMOTHOCTH M COIMAIIbHON KOMITETCHIINN
o0yJaromuxcs;
CIOCOOHOCTh o0yJaromumxcs UCTIOJIh30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHbIE ACWCTBUS B I03HABATEIBHOM H
COLMAJIBHOM MPAKTHUKE.

MeramnpeaMeTHble pe3yNbTaThl OTPAKAIOT OBJIAZCHWE YHHUBEPCAJIbHBIMU yYEOHBIMU
MI03HABATEIBHBIMH, KOMMYHUKATUBHBIMHU M PETYJISITUBHBIMU JICHCTBUSMHU.



OBJ]alleHl/le YHUBEPCAJIbHBIMHA y'—lEﬁHLIMI/I NMOo3HaBaTECJIbHBIMHU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJOrHYECKHE JeliCTBHA:

CaMOCTOATENIbHO (OPMYJIMPOBATh W aKTYaJIM3UpPOBaTh NPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpENEATh IEIH JEATEIHbHOCTH, 3a/iaBas MapaMeTpbl W KPUTEPUH HMX JOCTHIKEHUS,
COOTHOCUTDH pe3y.]IbTaTBI JACATCIIbPHOCTHU C IIOCTAaBJICHHBIMU LICIIAMMU,

WCIIOIb30BaTh TMPHU OCBOCHWM 3HAHWUW TMPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACIATH
xapaKTepHHe HpI/I3HaKI/I HOHSITPIIZ nu yCTaHaBJII/IBaTB nx B3aUMOCBA3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIIHME MOHITHS I OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAaHUS M KPUTEPUH JUIS KIACCHU(UKALMU BELIECTB M XUMHUYECKUX
peaKIuii;

yCTaHaBJII/IBaTI) HpI/ILII/IHHO-CJIeI[CTBeHHBIe CBs3H MC)KI[y I/13yT~IaeMI)IMI/I SBJICHUSAMMU,
CTPOUTH JIOTHYECKHE PACCYKACHUS (MHAYKTUBHBIC, N€yKTUBHbBIC, [0 AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (HOPMYIHPOBATH BHIBOJBI U
3aKJIIOUEHUS;

HpI/IMeHﬂTB B HpOIICCCG II03HaHUA, I/ICHOJII)?:YCMBIG B XUMHUHU CUMBOJINYCCKHUC (3HaKOBI>Ie)
MOJICJIH, TTPeoOPa30BhIBATh MOJIEIbHBIC MPEACTABICHUS — XMMHUYECKUH 3HAK (CHMBOJI) JIEMEHTA,
Xumuueckas (opMmyna, ypaBHEHHE XUMHYECKOHW peakuMd — TpU PpPEUIeHUH Y4eOHBIX
MMO3HABATEIIPHBIX W MPAKTHYECKUX 3a/1ayu, MPUMEHSATh Ha3BaHHBIC MOJICIbHBIC IMPEIACTABICHHS
JJIs1 BBIABIICHUSA XapaKTeprIX HpI/I?,HaKOB I/I3yllaeMI)IX BCIICCTB U XUMHUYCCKUX peaKHI/If/'I.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBHUS:

BJIaJIeTh OCHOBAMH METO/IOB HAYYHOT'O IT03HAHMSI BEIIECTB U XMMUYECKUX PEaKIHii;

(bopMynHpoBaTh LETH U 33J]a4d UCCIIEOBAHUS, UCIIOIb30BaTh TOCTABIEHHBIE M CAMOCTOSTEIBHO
copMyJIMpOBaHHbIE BONPOCHI B KAueCTBE MHCTPYMEHTa IIO3HAHUS U OCHOBBI  JUIS
(bopMHpOBaHHUS TUIIOTE3bI 110 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;
BJIQJIETh HABbIKAMU  CAaMOCTOSITEJIbHOTO IUIAHUPOBAHMSIT M TPOBEJEHUS  YUYEHUYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTENHHO
IPOrHO3UPOBATh €ro pe3yibTaT, (popMyaupoBaTh OOOOLIEHHS U BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHYECKOH HCCIeI0BaTeNIbCKOM M MPOEKTHON JIesSTeNbHOCTH,
IPOSBIATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEIIEeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHMS.

3) padora ¢ undopmanueii:

OPUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHUKAX HMHGPOpMAUU (HAy4YHO-TIOMYJISIpHAS
JaUTEepaTypa XMMHUYECKOTO COJEepXkaHMs, CIpaBOYHbIe IMocobus, pecypcsl HWHTepHeTa),
aHAIM3UPOBaTh HH(OPMALIMIO PA3IUYHBIX BHIOB U (OpPM MpEACTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTH;

(GbopMyIIMpoBaTh 3aMpoChl U MPUMEHSTh Pa3IMYHble METOABI MPU MOUCKE U O0TOOpE
uHpopMalru, He0OOXOIMMOM I BBITOJIHEHHS YU€OHBIX 3aj1au ONPEAeIEHHOTO THIIA;
MPUOOPETATh OMBIT UCIIOJIb30BAHUS NH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (pOopMy MpencTaBieHus] HHPOpMAIUH (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JAPYyTHE);

UCIOJb30BaTh HAy4yHBIH S3bIK B KadyecTBE CpPEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLKell: MPUMEHATh MEXIpenIMeTHble ((U3NYecKue M MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, (HOPMYITBI, a00OpEeBUATYPHI, HOMEHKJIATYPY;

UCIOJIb30BaTh U TNPEoOpPa3OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA  HArJISIIHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMMY JIeHiCTBUSIMU:

3alaBaTh BONPOCBI TIO  CYIIECTBY OOCyKJaeMoW TemMbl B  XOJe Juanora
W/WIM JTUCKYCCUM, BBICKAa3bIBaTh HJIEH, (OPMYIMPOBATH CBOU MPEIJIOKEHHS OTHOCHUTEIHHO
BBITIOJIHEHHU S TIPEJTIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTALUEN PE3YNIbTATOB MTO3HABATEIIBHON AEATEIBHOCTH, MOJYYEHHBIX



CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIIOJIHEHUH XUMHYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIIEJOBAHUIO CBOWCTB H3Y4aeMbIX BEILECTB,
peanuzanuu y4eOHOTO MpoeKkTa U (POPMYIHPOBATH BHIBOJBI IO pe3yjbTaTaM MPOBEICHHBIX
UCCIICIOBAaHMI ITyTEM COTJIACOBAHUS MO3HMIMK B X0A€ 00CYXKAeHUS U 0OOMEHa MHEHHUSMHU.

OBiajieHne YHUBEPCAJIBLHBIMHU PErysiTAHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACSTEIHLHOCTD,
onpenenss ee Ied W 3aJa4d, KOHTPOJIMPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeiaraeMblid aITOPUTM JICUCTBUN TIPHU BHITIOJHCHUH YYEOHBIX M MCCIICOBATEIBCKUX 3a7ad,
BBIOMpaTh Hanbosiee A3 (HEKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM IMOJIYYSHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JICATCIIBHOCTM HAa OCHOBE CaMOaHAIW3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMus OTPaKaroT:
c(OpPMUPOBAHHOCTh TMPEJICTABICHUH O XMMHMUYECKOM COCTaBISIONIEH eCTECTBEHHO-HAYYHOM
KapTI/IHI)I MI/Ipa, pOJII/I XUMHUHU B ITO3HAHUU ﬂBJICHI/Iﬁ HpI/IpOI[I)I, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYPbl JIMYHOCTH, €€ (YHKUMOHAIBHON TIpaMOTHOCTH, HEOOXOAMMOW I pEelIeHUs
MPaKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
MIPUPOJHOMU Cpene;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBONOJIATAIOLIUE
MOHSTHS (XUMUYECKUH SIIEMEHT, aTOM, AJIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJia, BalEHTHOCTb,
AIIEKTPOOTPUILIATEILHOCTh, XHMMMYECKasi CBSA3b, CTPYKTypHas Qopmyna (pa3BepHyTas U
COKpallleHHas), MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00beM, YIJIEPOJIHBIM  CKEJeT,
(GyHKIMOHAIbHAS TpyMNa, pagukail, U30Mepus, U30Mepbl, TOMOJIOTMYECKUH psAJl, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPIKALINE COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OPraHUYECKUX
BemectB A. M. byrtnepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/I‘IGCKI/II\/'I SA3BIK XUMHH, MI/IpOBO33p€H‘I€CKI/I€ 3HaHUA, JICKAIIIUE B OCHOBC ITOHHUMAHU
MPUYUHHOCTUA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUU, (PAKTOIOTUYECKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, NOJy4YeHUHU ¥ 0€30MaCHOM MCIOJIb30BAHNN BaXKHEUIINX OPraHUYeCKUX BEUIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISITh XapaKTePHBIC MPU3HAKU MTOHATHI, YCTAHABIUBATH
HUX B3aUMOCBA3b, UCITOJIB30BAaTh COOTBGTCTBy}OH_[I/Ie IIOHATUS HpI/I OIIKMCaHNHM COCTaBa, CTpOGHI/ISI 158
MIPEBPALLEHUI OPTraHUYECKUX COCIAUHEHUM;

CCbOpMI/IpOBaHHOCTB YMGHI/II\/'I HUCIIOJIB30BATh XI/IMI/I‘-IGCKYIO CI/IMBOJ’II/IKy JIs1 COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpAIIEHHON) (DOpMYIT OpraHMYeCKUX BEIIECTB
nu ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHHfI, MN3roTraBJInBaTh MOJICIIU MOJ'IeKYJ'I OpFaHI/I‘IeCKI/IX BCIIICCTB
JUISL WIUTIOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHU S,

chOPMHUPOBAHHOCTh ~ YMEHHUM  YCTaHaBIMBAaTh  MPHUHAICIKHOCTH M3yYECHHBIX
OpPTaHMYECKHUX BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNPEICICHHOMY KIacCy/TpyIie
COETMHEHU I (yraeBomopopl, KHCIIOPOJL u a30TcozepKallme COEIMHEHMS,

BBICOKOMOJICKYJISIPHBIE COSIMHEHUS), TaBaTh UM HAa3BaHUs 1O CHCTEMAaTHYECKOW HOMEHKIIAType
(IUPAC), a Takxe MNPHBOJWTH TPHUBHAIbHBIC Ha3BaHHS OTACIbHBIX OPraHUYECKHX BEIIECTB
(oTWJIeH, TPOMWIIEH, AaleTUJeH, JTUJICHTIUKONIb, TIHUIEPUH, (EHON, (OpMaIbICTHI,
aleTalbJIETU]l, MypaBbUHAas KHUCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTa, CTEapUHOBas
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, [eJUTF0JI03a, TIUIIH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENEISITh BHIbI XUMHUYECKON CBSI3UM B OPTaHUYECKUX
COeIMHEHUSIX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUSI NMPUMEHSTH IMOJIOKEHHUS TEOPUU CTPOCHHUS OPTraHUYECKUX



BemectB A. M. bytiepoBa miis oOBbICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

C(OPMHPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEACTABUTENCH Pa3IMIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTan, 2TaH, 3THWJCH, MNPONWICH, areTwieH, OyraaueH-1,3, metunoOyraguen-1,3, OeHszon,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TIUIEPHH, (EHON, alleTalIbJIeIH]l, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, Kpaxmaj, [eJUT0I03a, aMHHOYKCYCHas KHCJIOTa), WILTIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKJY HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XMUMHUYECKUX DPEAKIHHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HMCTOYHHUKH YTIIEBOJOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI HX TEPEepadOTKH M MPAKTHUYECKOE IPUMEHEHUE
IIPOAYKTOB NIEpEepabOTKU;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYMCICHUS I10 XUMHYECKUM YpaBHEHUAM
(Macchbl, 00beMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WJIM HPOAYKTAa pPEaKUUU MO HU3BECTHBIM
Mmacce, 00beMy, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEILECTBHIIN MPOJYKTOB PEaKIUH);

c(OPMHUPOBAHHOCT, YMEHMH BIAZETh CHUCTEMONM 3HAaHMH 00 OCHOBHBIX MeTOJax
HAY4YHOT'O MO3HAHMsI, UCIOJIb3YEMbIX B XHUMUU NPH U3YYEHUH BELIECTB U XUMHUECKUX SBICHUHN
(HaOnrofieHUe, U3MEpPEHUE, HSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHbBIE
XUMHUYECKHE 3HAHUS JUIs IPUHSTUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIIOJaTh PaBUIa MOJIb30BAHUSA XUMHUECKOW MOCYI0N U
71a00paTOpPHBIM 000PYZIOBAaHUEM, a TAK)KE MPaBHUiIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBINOJHITH XUMHUYECKHI SKCHEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEIEeCTB IPU HAarpeBaHMUHM, MOJYyYEHHE ITHIICHA M M3yYEHUE ero
CBOICTB, KAaueCTBEHHBbIE PEAKIIMM OPraHMYEeCKUX BEUIECTB, JEHATypauus OENKOB IpHU
HarpeBaHUU, IIBETHbIE PEAKIMU OENKOB) B COOTBETCTBHM C MPABUJIAMHU TEXHUKU O€30MIACHOCTH
npu oOpallleHuu ¢ BElIeCTBaMU M J1a0OpaTOpHBIM 00OpYIOBaHUEM, MPEICTABIATh PE3YJIbTaTh
XMMHUYECKOTO 3KCIIepUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOLIUX peakiuil u
(GbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHUUECKH aHAIM3MPOBATH XUMHMUYECKYIO HH(OpPMAIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpecTBa MacCOBOM MHpopMauu, IHTepHET U Apyrux);

c(OpPMUPOBAHHOCTh YMEHHUH COOJI0/IaTh MpaBUja SKOJIOTMUECKH Ie]1eco00pa3Horo
NOBENEHNA B OBITY M TPYAOBOH [AEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbSI U
OKpYXKarollled NPUPOJHON Cpenbl, OCO3HaBaTh ONACHOCTh BO3IECHCTBHS Ha >KMBBIE OPTaHU3MBbI
OTpeIeNIEHHBIX OpraHMYeCKUX BelleCcTB, MoHMMas cmbica mokazatens IIJK, mnoschsats Ha
IpUMepax CIocoObl YMEHBIIEHUSI U MPEJOTBPALICHUs WX BPEAHOTO BO3AEHCTBHS HA OpraHHU3M
YeJI0BEeKa;

Ui 00yYaromuXcs ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH 3/I0POBbS: YMEHUE NMPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMHUYECKUX SBJICHHUIA;
JUIA CIENbIX W CHa0OBUAALIMX OOYYaIOUIMXCSA: YMEHHE HCIOJIb30BaTh pelbe(HO-TOUCUHYIO
cucrteMy ob6o3Hadenuii JI. bpaitnst 11t 3anmucu XUMUYecKux (PopMyII.

11 KJIIACC

[IpenMeTHble pe3yiabTaThl OCBOEHMsSI Kypca «OOmias M HeopraHuyeckas XHUMHUSD)
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEICTABICHUNM: O XHMHYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XMMHUU B TO3HAHWUHU SBICHHHA NPUPOAbI, B (POpMHUpOBaHUH
MBIIUICHUSI U KYJAbTYpbl JUYHOCTH, €€ (PYHKIMOHAIbHON TpaMOTHOCTH, HEOOXOAMMOM ISt
pelleHUs MPAKTUYECKUX 3aJa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOMN CpeE;

BJIAJICHUE CHCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHS (XMMHUYECKHUIA 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTAIN aATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSPHBIA O00BEM, BaJCHTHOCTh, OJEKTPOOTPUIATEILHOCTh, CTEICHB



OKHCJICHUs, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUTMYECKasi, BOJOPOHAsN),
KpUCTAJUTMYECKasi  pelieTKa, TUIMBl XUMHUYECKUX  pEaKIud, pacTBOp, DIEKTPOJMTHI,
HEAJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS JAUCCOLMAINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakluH, XUMUYECKOE pPaBHOBECHE); TEOPUUM U  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckuii 3akon J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS IHEPTrUU MPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XWUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXKalue B OCHOBE MOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTU XMMUYECKUX SIBJICHUH,

(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEIIECTB B OBITY U IPAKTUYECKOH 1€ATEIbHOCTH YEJI0OBEKA;

c(OPMHPOBAHHOCTb YMEHUH BBIABIIATH XapaKTepHble IPU3HAKU OHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIME IMOHATHS IPHU ONHCAHUU HEOPraHMYECKUX
BEUIECTB U UX MPEBpAILECHUN;

c(OPMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY Ul COCTaBJICHUS
dopMyn1 BeIIECTB M YpPAaBHEHMH XHMHUYECKHUX PEAKIMHA, CUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBMalibHBbIC Ha3BaHHs OTICIbHBIX HEOPraHWYECKUX BEIICCTB (yrapHbIi ras,
YIJIEKUCHIBIA Ta3, aMMHUAK, TallleHas W3BECTb, HETalleHas W3BECTb, IIUThEBAs COJA, NHUPUT U
Jpyrue);

C(OPMHUPOBAHHOCTh yYMEHHUI ONpEeAeNsTh BAJCHTHOCTb W CTENEHb OKHCIECHHUs
XUMHYECKMX JJIEMEHTOB B COCAMHEHMSIX pAa3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOH CBS3H
(KOBaJIeHTHas, OHHAsA, METa/NIN4ecKasi, BOJOPOJHAs) B COECAMHEHUSAX, THIl KPUCTAJUINYECKON
pelIeTKN KOHKPETHOTO BELECTBA (aTOMHAas, MOJIEKYJISIpHAs, HOHHAs!, METAJUIMYECKasi), XapaKTep
Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPIraHUYECKUX BEILIECTB
10 UX COCTaBY K ONpEeIEHHOMY KJIACCY/TpyIe COeAUHEHNH (IIPOCThIe BEIECTBA — METAJIIbI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPAaCKpbhIBaTh CMBICT IEpUOAMYECKOro 3akoHa /.
. MenneneeBa U JI€MOHCTPUPOBATH €r0 CHCTEMATU3HUPYIOILYIO, OOBSICHUTEIbHYIO H
IPOTHOCTUYECKYIO (PYHKLIUY;

c(OPMHPOBAHHOCT, YMEHMH XapaKTE€pU30BaThb JJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHX IeMEHTOB 1—4 mepuonos [lepuonndeckoil CUCTEMBI XMMHUYECKHUX 3JeMEHTOB /I
N. MenzeneeBa, UCMONB3YsS MOHATHS «S-, P-, O-3JI€KTpOHHBIC OpPOUTAIMY», «IHEPTETHYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XMMHUYECKHMX OJJIEMEHTOB M HX
COCMHEHUI N0 nepuoaaM u rpymnmnam [lepuoauyeckoil CUCTEMbl XUMHYECKHUX 3JEMEHTOB /I,
H. Menpaeneena;

cOpPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOMICTBAa HEOPTaHWYECKUX BEUIECTB PAIMYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHME
TEHETUYECKON CBA3M MEXJAYy HEOpraHM4eCKMMH BeUIeCTBAaMHM C IOMOIIBI0 ypaBHEHUN
COOTBETCTBYIOIUX XUMHUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMHUECKHE PEaKIUU MO Pa3IHMuHbIM
OpU3HakaM (YUCIy U COCTaBy pEarhpyrolluX BeLIeCTB, TEIIOBOMY J(PQeKTy peakuuu,
M3MEHEHUIO CTETNIeHEeH OKUCIIEHHUS JJIEMEHTOB, 00PaTUMOCTH PEaKlIUU, yJacTHIO KaTallu3aTopa);

YMEHHUH COCTaBIATh YPaBHEHMS pEaKLUN pa3IUYHbIX THIIOB, IOJHBIE M COKpAIllEHHbIE
YpaBHEHHUS PEaKIMil HOHHOTO OOMEHa, YUUThIBasl YCIOBHUS, MPU KOTOPBIX 3TH peaKUUu UAYT J0
KOHIIa;

C(OPMHUPOBAHHOCT YMEHUI NPOBOAWUTH PEAKLUH, IMOATBEPHKAAIOLINE KAueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHMYECKHUX BEILIECTB, pAaClO3HABaTh OMNBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILECTB;

Cc(OPMHUPOBAHHOCTb YMEHHUH PACKPBIBATh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKIMii TOCPECTBOM COCTABIICHUS JIEKTPOHHOTO OanaHca TUX PeaKIHi;

C(OPMHUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKkLuu OT
pa3NUYHBIX (DAaKTOPOB; XapaKTEp CMEIIEHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BAaTh XUMHUECKHE IMPOIECCHI, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUs CEPHOM KHCIOThI, aMMMaKa, a Takxke c(hOPMUPOBAHHOCTD



IpelCcTaBlIeHU 00 OOIMIMX HAyYHBIX MPHUHIMIAX M IKOJOTUYECKUX MpoOiIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOAMUTH BBIYUCICHUS C HCIOJIH30BAaHUEM IOHSATHUS
«MaccoBasi IO BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHMH TIa30B IMPH XUMHYECKUX
peaxusx, Macchbl BEIeCTBAa WM 00beMa Ira30B MO0 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce

Wi 00beMy OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIUH BEIIECTB, TEIIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MAacChl BELLIECTB, TPEBPAILCHUS U COXPAaHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIO/IaTh MPaBUia MOJIb30BAHUS XUMHUECKON MOCYI0M U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00pallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCT, YMEHUH IUIAHUPOBATH U BBINOJIHATH XUMHUYECKHH SKCIEPUMEHT
(pa3znoxeHue NeEpoKcHaa BOAOPOAAa B NPHUCYTCTBUM KaTajau3aTopa, OIpPEAEICHUE Cpelbl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO WHIANKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTb XHMMHYECKOW pEakluu, peaklUd HOHHOrO OOMEHa, KayeCTBEHHbIE PEAKIUU Ha
cynbar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEIIeHUE SKCIEPUMEHTAIbHBIX
3azay no temaMm «Mertamib» u «Hemeramnel») B COOTBETCTBUM C MNpaBUIAMH TEXHUKHU
0e30MacHOCTH MpU 0OpAaIlleHU! C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BAaHUEM, MPEACTABIATH
pe3ysbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (oOpME 3alucHu YpaBHEHHIl COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACcTBa MAacCOBOM KOMMYHHKaluu, VHTepHET u
APYTHX);

cOpPMUPOBAHHOCTh YMEHHUH COONO/IaTh TMpaBUja SKOJIOTHYECKH I[eIeco00pa3Horo
MOBENEHNA B OBITY M TPYAOBOH [EATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbSI U
OKPY’KaIOIlled MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTb BO3JEHUCTBUS HA JKUBBIE OPraHU3MBI
OTpe/IeNIEHHBIX BELIECTB, MOHMMAasi cMbich nokasarens [1/IK, noscHaTe Ha nmpumepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALICHUSA UX BPEIHOIO BO3ACUCTBUSA HA OPraHU3M YEJIOBEKa;

Ui 00yYaroImuxcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsS: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;
JUISL CHENbIX WU CHa0OBUASIIMX OOYyYaromMXCs: YMEHHE HCIOJb30BaTh pPEIbe(HO-TOUCUHYIO
cucreMy obo3HaueHuit JI. bpaitist 11 3anucu XuMHYecKuX (GopMyt.



TemaTHuyeckoe NVIAHUPOBAHUE

10 kace
Ne HaumeHoBaHMe pa3ie/ioB Koau Konr- Bo3moxHbIe
n/ y4yeOHOrompeaMera 4ecTB poJbHBIE 90P\IOP
n (Bo3mokHA KOHKpeTH3aLHA U3 o padoTsI IIpakTH4yeckue OBOPYJOBAHUE
paszaena qaco (oueHOYHBIE pa6oTsbl
«IIporpamMmHoe coaep:kanue B npoueaypbl)
®PIN)
1 Paznen 1. Teoperuyeckne oCHOBbI| 3 0 0 AJIEKTPOHHAs BEpCUs
opranuveckoii xumuu (34) yueOHHKa,
https://lesson.edu.ru/0
4/08
2 Paznen 2. Yriaesoaopoan! (134) 13 1 1 PIICKTPOHHAsS BEPCUS
yaeOHUKa,
https://lesson.edu.ru/04/08
3 Pa3nen 3. Kuciaopoaconep:kamue 13 1 1 PIIEKTPOHHAs BepCus
opranudeckue coequuenusi(134) y4eOHMKa,
https://lesson.edu.ru/04/08
4 Pasnen 4. A3orconepxaime 3 0 0 PJIEKTPOHHAs BEPCUs
opranuydeckue coequnenus (34) yacOHHKa,
https://lesson.edu.ru/04/08
5) Pazjen 5. BoicokomosiekyJIsipHbIe 2 0 0 PIIEKTPOHHAs BEPCHUS
coeTuHeHus1(24) y4eOHMKA,
https://lesson.edu.ru/04/08
Hroro: 34 2 2
11 kaacce
Ne HaumeHoBaHue pa3aesioB Koau Konur- Bo3moxHbIe
n/ yuyeOHOrOnmpeamMera 4ecTB POJibHbIE 90P\IIOP
n (Bo3Mo:KkHA KOHKPeTH3alus U3 o paéoTsl IIpakTHyecku OBOPYJIOBAHUME
pasaena 4aco (o11eHOYHBIE e padoThI
«IIporpamMmHoe coaep:kanue B npoueaypbl)
®PIN)
1 Pa3nen 1. Teoperuueckue ocHOBBI| 13 1 1 AJIEKTPOHHAS BEPCHS
xumuH (134) yueOHUKa,
https://lesson.edu.ru/0
4/08
2 Pazgen 2. Heopranuueckas 17 1 1 PIIEKTPOHHAs Bepcus
xumus (174) yueOHUKa,
https://lesson.edu.ru/04/08
3 Paznen 3. Xumus u Ku3Hb (44) 4 0 0 PIICKTPOHHAS BEPCUS
yueOHHUKa,
https://lesson.edu.ru/04/08
Hroro: 34 2 2



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
* Xumus, 10 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Aktnoneproe obmectBo «M3narenscTBo «IIpocBemnieHne»
* Xumus, 11 xnacce/ I'abpuensa O.C., OOiecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAy; Aktnoneproe obmectBo «M3narenscTBo «IIpocsemnieHne»

METO/IUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

Xumus, 10 xknace/ I'abpuensa O.C., OOmEecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AktnonepHoe odbmectBo «M3narenscTBo «IIpocBemenuey

* Xumus, 11 xnace/ T'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemieHne»

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[upokuit BBIOOP MEKTPOHHBIX MOCOOMH MPECTABICH B €IMHON KOJUIEKIIMH UPPOBBIX 00pa30BaTEIbHbBIX
peCyYpCOB:

AJIEKTPOHHAs BEpCUsyueOHUKA
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http://school-collection.edu.ru/

https://resh.edu.ru/

https://infourok.ru/ Uudoypok

https://www.yaklass.ru SIxmacc

https://edu.skysmart.ru/ Cmapt TeTpaasb
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