I'ocynapcTBeHHOe O101:KeTHOE 0011Ie00pa3oBaTe/ibHOe YupexaeHue Camapckoi
o0J1acTu cpeaHsisi 001meoOpa3oBaTe/bHasl IIK0JIA HMEHH MOJIHOT0 KaBaJsiepa opaeHa CiaBbl
Auekcanapa Muxaitsiopuya Illynaiikuna c¢. Crapsliit AMaHak
MYHMIHMNAJIbHOTO paiiona [loxsuctHeBcknii Camapckoii 00s1acTn

IIposepeno YTBEepKACHO
3am. nupekropa o YBP mpukazom Ne 109  -on
/T'.A.BnoBuna oT« 6» mroHa 2025T.
(moamuce) (PUO)
«6» uronst 2025r. Hupekrop Xmenea M.H.
(moanuce) (®HO)
C=RU, O=I'BOY COoLl
um. A.M. LynarkuHa
c. Ctapbii AmaHak,
CN="XmeneBa
MapwuHa HukonaesHa
PABOYASI IPOTPAMMA E-svu st amanak sc
" ‘\ h@63edu.ru
00d59d25dea581e006
Tpemver (icype) Xius 2025-09-05 12:40:50
Knacc 10-11

O61iee KOJIMYECTBO YacoB Mo yueOHoMy Tuiany - 34/102 yaca
(mo 34 4. B ro/mio 1 4. B Henemo 10-11 kmacc 6a3oBbIi ypoBeHb: mo 102 4. B ron/mo 3 yaca B

Henento 10-11 knace yriuyOneHHBINR YPOBCHB)

CocraBiniena B cooTBeTcTBHH ¢ DeiepanbHOi paboueil mporpaMmoi mo
Xumuu

Y4eOHUKHU:
- T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A./Xumusa. 10 xmacc. YueOnuk. ba3obrii

ypoBeb M:IIpocBemenue, 2023. Epemun B.B., Kyspmenko H.E., Tepenun B.U. wu npyrue;
noj peaakuueit Jlynuna B.B. Xumus; yrioy6nennoe o6yyenue 10 kiace, M: IIpocemienue 2024

- TI'abpuensa O.C., OctpoymoB W.I'., CrankoB C.A.//Xumus. 11 xmacc. YueOHHK. ba3oBwrii
ypoBenb M:IIpoceemenne, 2023. Epemun B.B., Ky3smenko H.E., Tepenun B.U. u npyrue;

non penakuueit Jlynuna B.B. Xumus;yrinyonennoe odydenue 11 kmacc, M: IIpocsenienne 2024

Paccmotpena Ha 3acenanuun MO YUYUTEIEH €CTECTBEHHBIX U TOYHBIX HAYK

(Ha3BaHME METOJMYECKOr0 OOBEANHEHNS)
ITporoxon Ne 5 ot « 5 » utons 2025 r.

PykoBonurtens MO Kuppsesa B.A.
(Toanuch) (®10)




HOACHUTEJIBHAA 3AIINCKA

CunxpoHU3UpOBaHHAas paboyasi nmporpamMma 0a30BOro M yriryOJaE€HHOTO U3y4YeHUSs
npeamera «Xumus» B 10-11 krnaccax paspabortana Ha ocHoBe Pabouux mporpamm
cpenHero obmiero oOpa3oBaHHMs 1O XWUMUU (0a30BbI  ypOBEHb, YINIyOJEHHBIN
YpPOBEHB), OJOOpEHHBIX  pelnieHueM  (denepaabHOro  y4eOHO-METOIUYECKOTrO
oObeauHeHUsT 1Mo obmemy obpazoBanmio oT 29.02.2022r., mporokon 7/22,
COCTaBJICHHBIX Ha ocHOBe denmepanpbHoro 3akona or 29.12.2012 Ne 273-d3 «0O6
oOpaszoBanuu B Poccuiickoit ®enepanun», TpebGoBaHMil K pe3ynbTaraM OCBOCHHUS
OCHOBHOM  00pa30oBaTelIbHOM IpOrpaMMbl  CpEJHEro  oOmiero  oOpa3oBaHUS,
npeCcTaBleHHbIX B DenepaibHOM TOCyAapCTBEHHOM OOpa3oBaTEIbHOM CTaHAApTe
cpenHero ooimiero oopasoBaHus, (yTBEpkKAEH MpukazoM MuHHCTEpCTBa 00pa30BaHUs
n Hayku Poccuiickoit @enepanuu ot 17 masg 2012 r. Ne 413, ¢ uzmenenunsimu ot 12
asrycra 2022 r.), ¢ yuérom «KoHuenuuu npenojaBanusi y4eOHOro npeamera
«Xumusi» B oOpa3oBarelibHBIX  opraHm3anusx  Poccuiickoii — ®enepanuu,
peaNmM3yIoNMX OCHOBHBIE 0O0meoOpa3oBaTenbHble MPOrpaMMmbl»y  (YTBEpKICHA
Pemenniem Komnernn Munnpocseuienust Poccuu, nporokosn ot 03.12.2019r. Ne TTK-
4BH) u (enepasbHONM paboueit mporpammbl BocnuTaHus. OCHOBY TOJIXOJIOB K
pa3paboTKe MOJEIbHONW CHHXPOHM3UPOBAHHOW paloueil mporpamMmbl 0a30BOro u
yriIyOn€HHOTO u3yueHusi npeaMera «Xumus» B 10-11 kimaccax, K OmpeacsieHUIo
oO1ell crparerud OOydYeHMs, BOCIIUTAHUSI M Pa3BUTHS OOYYAIOIIUXCS CPEJICTBAMU
y4eOHOro mnpeamera «XuUMHs» Ha 0a30BOM YpPOBHE COCTABWJIM KOHIIENTYyaJIbHBIC
nonoxkeauss DPI'OC COO o B3auMOOOYCIOBICHHOCTH LIE€JIeH, COJEp KaHus,

pE3yNbTaTOB 00yUEHUs U TPEOOBaHUIA K YPOBHIO MOATOTOBKHU BBITTYCKHUKOB.

N3yuenne nmnpenMera, peanuzyeMoe B ycloBUsX AU PepeHIIMpPOBAHHOTO,
npoduiabHOro  OO0ydueHus, MpHU3BaHO oOOecreYnTh OOIIe00pa3oBaTENbHYI0 U

OOILEKYJIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO ISl aJanTaluu
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X K 6BICTpO MCHAIOIMHUMCSA YCJIOBUAM KH3HHU B COOUYME, a TAKKC I IPOAOJIKCHUA
O6yIICHI/I$I B CPCAHUX CIICHHAJIBbHBIX WM BBLICHIWX y‘l€6HBIX opranmn3anusiax, B KOTOPBIX

XHUMMUA ABJISACTCA OI[HOI71 N3 MIPUOPUTCTHBIX NUCIHUILINH.

Henu w 3amaum yueOHOro mpenMera «XHUMHsD» B COOTBETCTBYIOIEM paszfene
MPOrpaMMBbl TPEJICTABIEHBI COBMECTHO, KaK JJig 0a30BOT0, mak u 0ns yenyOiéHHO20
yposHeii'.

B pasnene Ilnanupyembie pe3ysbTaThl OCBOCHHUS y4€OHOro MpeaMera «XHUMUS
CUHXPOHM3AIIMS TIPECTaBlIeHa B BHUJIE JOMOJHEHUs] K 6a30BOMY ypOBHIO, a UMEHHO,
[IpenMeTHble pe3ynbTaThl, JOCTUTaeMble OOYYAIOMIMMUCA HA YIIyOJE€HHOM YpPOBHE
W3YYEHUS XMMHH, BBIIEIEHEI KYPCUBOM'.

B paznenax Copnepkanume marepuasia M TeMaTH4ecKOe IUIAaHUPOBAHHE HMEETCS
BBIJICNICHHBIA MaTepual, MMEIOIIU [OJYepKUBaHKe’ Kak Ha 0a30BOM, TaKk M Ha
yIIyONEHHOM YpPOBHSX, KOTOPBIM HW3y4aeTcsl B O3HAKOMHUTEIHHOM IIJIaHE W HE

BKJIIOYAETCS B COCTaB MpEAMETHBIX pe3ysibTaToB ocBoeHus OOIT COO.

B pasmene TemaTuyeckoe IUIAHMPOBAHWE TMPUHIUIT CHUHXPOHU3AIMHU TMPOSBICH
CJIeyIOMUM 00pa3oM: Yachl HEACNbHOW HArpy3KH Uil YIUIyOJIEHHOTO W 0a30BOTO
YpOBHEH yKa3zaHbl TAKUM 00pa3oM, 4TO OFHa Tema (OJHWH 4Yac B HEJCIN0) eauHa s
IBYX YpOBHEH, a OCTaJbHbIE JBa 4Yaca W TEMBbl HEACTbHOW HArpy3Kd IS
yTITyOJIEHHOTO YPOBHS yKa3aHbl B CTPOKAX HIIKE M TOJBKO JJIA 3TOTO YpoBHs. YacTh
PE3EPBHBIX YacCOB TO3BOJIMJIA BCTPOUTH HEOOXOJAMMOE KOJIMYECTBO YacOB B TEeMax
M3YYCHUS, a TAK)KE OPraHN30BaTh U TEMAaTUYECKOE TOBTOPEHNE KaK Ha 0a30BOM, TaK U
Ha yIyOJIEHHOM YpPOBHSX, M UTOTOBOE MOBTOpeHUE; B rpadax «KommdyecTBo yacos

yKa3aHbl TAK)KE T€ Yachl, KOTOPHIE B3STHI U3 pe3epBa (yka3aH CUMBOI «Py»).

'Kypcueom B Tekcte mporpammbl B pasmenax « Llenw u 3amaum», «IIpeamerHble
pE3yNbTaThl» BBIACIECHBI AJIEMEHTHI, KOTOpPbIE MPEACTABICHBI JUIsl W3YYCHHS Ha

yriayOnEHHOM YPOBHE.



*IlogyepKUBaHKE UMEET MATEPUAT, KOTOPBIA U3Y4aeTCsl B 03HAKOMUTEILHOM IUIAHE U
HE BKJIFOYAETCS B COCTAB MpeIMETHBIX pe3yibTatoB ocBoeHust OOIT COO.

I[Ipu dopmupoBanuum TemaTuueckoro IUJIAHUPOBAHUS —MPEAYCMATPUBAIOCH
pacnpesieieHue 4YacoB BHYTPM TE€M U MEXKIYy TeMaMU C LENbl0 OOecrnedeHus
HEJICIbHOW HArpy3Kd IJIsi OOYyYaroluXcs, W3YyYarolIuX XUMHIO Ha YTIyOJIEHHOM
ypoBHe. IlepepacrnpeneneHue 4YacoB MEXKJIYy HEKOTOPbBIMHU TEMaMH IO3BOJIUJIO
COXpaHUTh TEMaTUYECKU yueOHBIM 00BEM MaTepuala, HCIOJb30BAHUE PE3EPBHBIX
4acoB TakXke OOeCleymIo Haju4yhe Y4eOHBIX YacoB Ha 0000IeHHe, HTOTOBOE
MOBTOPEHUE M KOHTPOJb ydeOHOro Marepuana. Takum 00pa3oM, CHUHXPOHU3AIUS
TEeMATUYECKOI0 IJIAHUPOBAHUS 0A30BOT0 U YIIIyOJIEHHOTO YPOBHEN M3yUYEHUS XUMUU
MOJHOCTBIO COXPAHWIIA COAEPKATEIbHBIA ACHEKT mporpammsl KypcoB 10-11 kmaccos

IUISL MyJIbTUIPO(HIIBHOTO y4eOHOTO I1aHa.
OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Xumuyeckoe oOpa3oBaHUE, TMOJy4aeMOE€ BBIMYCKHUKAMU CPEAHEH  IIKOJIBI,
SBIIIETCS HEOTHEMJIEMOW YacThio MX 00pa3oBaHHOCTH. OHO CIIYXKHUT 3aBEPIIAIOIIIM
ATAlOM pealu3alli Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIIFOUEBBIX
IIEHHOCTEH, TMPHUCYIIUX IEJIOCTHOH CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH
IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOILI, POPMHUPOBAHUS MUPOBO33PEHUS H
oO1el KyJbTyphl YEJIOBEKa, a TaK)Ke KOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3J0pOBbIO M TPHUPOJIHON cpene. Peanmmsyercs xumudeckoe oOpa3oBaHHE
y4aluxcsi CpeAHe MIKOJIbl CPEJICTBAMU YUeOHOro npeaMera « XUMus», CoJIep:KaHue
U TOCTPOCHUE KOTOPOTO OMPEACNICHbl B MporpamMMe ¢ Y4€TOM CHenu(pUKUd HaAyKH
XUMUH, €€ 3HAaUYCHHS B IO3HAHWM IPUPOJBI M B MATCPHAIBHOM JKHU3HU OOIIECTBa, a
TaKke C y4€ToM OOIUMX IIeeil M MPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpesiHero ooiiero oopazoBanust B Poccutickoit @eneparuu. Tak,
HanpuMmep, npu (HOPMUPOBAHUM COJACPKAHHMSA MpeaMeTa «XHUMHS»  YUTCHBI
CJICTYIOIINE TIOJIOKEHHUSI O crieliupUKe U 3HAUCHUH HAyKU XUMUH:

XUMHST KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAyK HUIPAaeT OCOOYyH poOJib B

COBPEMEHHOW LMBUIIM3ALIMH, B CO3AHUHM HOBOM 0a3bl MaTepUalbHOM KyJbTypbl. OHa
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BHOCUT CBOW BKJaJ B (OPMUPOBAHUE PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO3JlaHME LIEJIOCTHOIO MPEACTaBlIeHUs 00 OKpYXKaIolleM MHUpPE KaKk O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (GopMupyeTcs B XMMHUM Ha OCHOBE NOHMMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSAMH MPUMEHEHHUS.
CoBpemeHHass XHMHUSI KaK Hayka CO3UJaTelbHas, KAaK HayKa BBICOKHX
TEXHOJIOTUI HampaBlieHa HAa PEIlIeHUE MI00ANbHBIX MPOOJIEM YCTOWYUBOIO Pa3BUTHS
YEJIOBEYECTBA —  CBIPbEBOM, OJHEPreTHYECKOM,  IHIIEBOM,  3KOJOTHYECKOU
0e30MacHOCTH W OXpaHbl 340poBbsi. TeCHO B3aUMOJEHUCTBYS C JAPYTHMH
€CTECTBEHHBIMU HayKaMH, XUMHs CTajla HEOThEMJIEMON YacThbl0 MUPOBOM KYJIbTYpHI,
HEO0OXOIMMBIM YCIOBHEM YCIIEUTHOTO TPYAA U KU3HH KaKJI0I0 WIEHA 00IEeCcTBa.
B cootBerctBuM ¢ oOumumu mensmu v npudnunamu COO conepkaHue npeamera
«Xumus» (10-11  xmaccel, ©0a30BbIii  ypOBeHb HM3Y4YeHHMsI) OPHEHTHPOBAHO
MPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOyYarouIuxcsi, HEOOX0IUMYIO
UM IS BBIPAOOTKM MHPOBO33PEHUECKMX OPHUEHTHPOB, YCHEIIHOIO BKIIOYEHHUS B
KU3Hb COIMyMa, MPOAOKEHUSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBSI3AHHBIX
HEIOCPEACTBEHHO C XUMHUEM.

CocraBnsiomumu npeamera « XuMus» SBISI0TCA 0a30BbIe Kypchl - «Opranndeckas
xumus» U «OOmass W HeopraHuyeckas XHUMHsS», OCHOBHBIM KOMIIOHEHTOM
COJIEp)KaHUsI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAHUU TIO
HEOPTraHUYEeCKON XUMUHU (C BKJIIOYEHHWEM 3HAHUM U3 OOIled XUMHUHM) U OPTaHUYECKOMN
xumuu. DdopMupoBaHHe JaHHOW CHUCTEMBbI 3HAHMN TIPU H3YUYCHHHM TIpeaMeTa
o0ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB HA OCHOBE
oOUMX MOHATHUM, 3aKOHOB M Teopud xumuu. CTpyKTypa coAep aHus KypCoB -
«Oprannveckas xumus» U «OOmas W HeopraHudeckas XUMUsS» CHOPMHUpPOBAHA B
nporpaMMeé N0 XMMHHM Ha OCHOBE CHCTEMHOIO MOJXOJa K H3YyYEHHUIO y4eOHOTro
Marepuasia ¥ OOyCJIOBJIEHA MCTOPUYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAHHUM Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHSAX. B Kypce opraHM4eckod XMMHUHU BEIIECTBa

paccMaTpUBAIOTCSI HAa YPOBHE KJIACCUUECKOM TEOPUU CTPOCHHUS OPraHUYECKHUX
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COEJIMHEHUM, a TAKKE Ha YPOBHE CTEPEOXUMUUYECKUX U IJIEKTPOHHBIX MPEACTABICHUM
o crpoenun BemiecTB. CBeleHUs 00 HM3ydaeMblX B Kypce BelllecTBax [aloTcs B
Pa3BUTHH - OT YIJIEBOJOPOIOB J0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHU. B
Kypc€ OpraHMYeCKOM XHUMHUHU IIOJy4YaloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE
OCHOBHOT'O 0011ero 00pa30BaHMs IEPBOHAYAIbHbBIE NMPEACTABICHUS O XUMHUYECKOU
CBSI3U, KJIacCCU(PHUKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT
UX CTPOEHUS, O XMMUUYECKOHN peaKIlnu.

B nmpeamere «Xumus» 6a30BOro ypoBHsI pacCMaTPUBAETCS M3YUCHHBIA HA YPOBHE
OCHOBHOI'O OOWIEro 00pa3oBaHUs TEOPETHUECKU Marepuan U (PaKTOJIOTHMYECKHE
CBEJICHUS O BEIIECTBaX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mias u
HEOpraHWYecKass XUMUs» OOydaroIMMCS MPEJOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE NEPUOJUYECKOTr0 3aKOHA C OOLIETEOPETUYECKUX M METOJ0JIOTHYECKUX
NO3UIMH, TTy0Xe MOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUN 3TOro 3aKOoHa - OT
o0oOmaromiei 10 OOBSICHAIOMEH M MpOrHo3upyomend. EnuHas cucrema 3HaHMNA O
BaXHEHILINX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBaX U MPUMEHEHHUH, & TAKKE O
XUMHUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS JOIIOIHAETCS
B Kypcax 10 wm 11 KimaccoB »dieMEHTaMH  COAEpKaHUA, HMEIOLIUMHU
KyJbTYpOJIOTUYECKUH W TPUKIAJAHOW XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT
NOHUMAHUIO B3aUMOCBS3M XMMHUHU C JAPYTMMH HAayKaMmH, PacKpbIBalOT €€ pojib B
MO3HABATENILHOM W  NPAKTUYECKOW  JESATENBHOCTH  YEJIOBEKa, CIIOCOOCTBYIOT
BOCIMTAHUIO YBaKEHUS K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUYECKUX
NPUJIOKEHUH XUMHH, TIOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MpoOIeMaXx, CBA3aHHBIX C XMMHEH, KPUTUUECKH OCMBICIUBAThH
uHbpOpMALMI0O M  OPUMEHATh €€ i1 [ONOJHEHUS  3HaHWM, pelieHus
MHTEJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIeAOBaTeNbCKUX 3anau. Coaepxanue
yueOHOro mnpenMera «XUMHS» JaHHOTO YPOBHS H3Y4YEHUS OPUEHTHPOBAHO Ha
(dopmupoBaHre y OOy4YaIOIIMXCA MHUPOBO33PEHUYECKON OCHOBBI JJII MOHHMAaHHS
¢unocodckux uAeH, TaKWX KakK: MaTepUaJbHOE E€IUHCTBO HEOPraHUYECKOTO H

OpraHUYecKoro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M
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CTPOCHHEM, TI03HABAEMOCTh MPUPOTHBIX SBICHUN MyTEM SKCIIEPUMEHTA W PEIICHHS
NPOTUBOPEUYNA MEXKAy HOBBIMH (DaKTaMH M TEOPETHYECKHUMH IPEINOCHUIKAMH,
OCO3HAHHE POJIM XMMHUU B PEHIEHUH 3KOJIOTMYECKHX IMpoOJeM, a Takxke Hpodsem
cOepexeHusT PHEPreTUUECKUX PECYpCOB, ChIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHMH U
MaTepuasoB.

B nuane pemenust 3aja4 BOCHHUTAHUSA, PA3BUTHUS U COLMAIM3ANNA O0Yy4YaIOUINXCS
NPUHATBIE TMPOTPaAaMMOM MO XUMHHM TMOAXOABl K OMNPECICHUIO COAEpKaHUS U
MOCTPOCHUSI TpeIMeTa IMPeAyCMaTPpUBAIOT  (POPMUPOBAHUE Yy  OOyYarOIUXCS
YHHUBEPCAJIbHBIX YYEOHBIX IEHCTBHM, MMEIOMUX 0a30BOE 3HAUEHHWE IS Pa3THMYHBIX
BUJIOB JICITCIILHOCTH: pEIICHUs TMpoOJieM, TIOHUCKA, aHajau3a W 0o0paboTKu
uH(popMalMy, HEOOXOIUMBIX Il NPHOOPETEHHs] OMNbITa NPAKTUYECKOH U
UCCJIEeI0BATENbCKON JEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.

XuMus Ha YpOBHE yIJ1y0JEHHOT0 U3y4YeHHUs 3aHUMAET BaXXHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpa3zoBaHus yyamuxcs 10-11 knaccoB. 3yuenue npenmMera,
peanuzyeMoe B yclIoBUsIX TuddepeHInpoBaHHOTO, TPOPUILHOTO 00yUeHuUs,
pU3BaHO 00ecreynTh 00111e00pa30BaATENbHYIO U OOIIEKYIBTYPHYIO TOATOTOBKY
BBIITYCKHUKOB IITKOJIbI, HEOOXOAUMYIO JIJIsl afanTallii UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HH B COITUYME, a TAKXKE JUIS MIPOOJIKEHHSI O0OYUYESHHs B OPraHU3alUsAX
npodeCCUOHATILHOTO 00pa30BaHMsl, B KOTOPBIX XUMHS SIBJIIETCS OJTHOU U3
MPUOPUTETHBIX AUCIUIUIMH. B mporpaMMe 1o XumMuu Ha3HaAYeHHE MpeaMeTa
«XUMHUS» TOTyYaeT MoApoOHYI0 HHTEPIIPETALMIO B COOTBETCTBUU C
ocHoBornosararomuMu nonoxeHusMu @I'OC COO o B3auMo00yCIOBIEHHOCTH
1esneHn, coiepkanus, pe3yibTaToB 00yUueHUs U TpeOOBaHUM K YPOBHIO IMOJTOTOBKU
BBINTYCKHUKOB. CBUAETEIILCTBOM TOMY SIBJISIIOTCS CIEAYIOIINUE BBITTOIHSIEMbIC
IpOrpaMMoi 1Mo XuMuu GyHKIUH: HHPOPMAIIMOHHO-METOINYECKas!, pealn3aius
KOTOpPOM 00€ecreuynBaeT MoIy4YeHUe NPeICTaBIECHUS O LEJIIX, COJIEPKaHUH, 00IIeH
cTpaTeruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHs 00YUAIOIINXCS CPEICTBAMU TPEMETA,

U3y4aeMoro B paMKax KOHKPETHOTO MpOuIs;

OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas  MPEAyCMaTpUBAET  OIpPEACIICHUE:
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MPUHIIAIIOB CTPYKTYPUPOBAHUSI M TIOCJIEIOBATEIIbHOCTH U3YUEHHUS YIEOHOTO
Marepualna, KOJMYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTePUCTHK;

MOJIX0/I0B K (JOPMUPOBAHUIO COACPIKATEITHHON OCHOBBI KOHTPOJISI M OIEHKH
o0pa3oBaTeIbHBIX JIOCTHXKEHUN OOyYaromIMXcs B paMKaxXx HUTOTOBOM aTTecTallid B
dbopmMe eMHOTO TOCYAAPCTBEHHOTO SK3aMEHa 10 XUMHH.

[Iporpamma uist yrityOJI€HHOTO M3Y4YEHUS XUMHUU: YCTAaHABIMBAET WHBAPUAHTHOE
MpeAMETHOE COJACp)KaHue, o0s3aTeIbHOE JUIsi M3Y4YEHUS B paMKax OT/ACJIbHBIX
npoduiieid, mpeaycMaTpuBaeT pacnpeielIeHue U CTPYKTypUpPOBaHUE €ro Mo Kiaccam,
OCHOBHBIM COJIEp>KaTeJIbHBIM JIMHUSM/pa3jieliaM Kypca;

Ta€T MpUMEpPHOE pacipeiesieHre YueOHOro BpeMEHHU, PEKOMEHIyEMOT0 JIJIsl U3yUeHHUS

OTJIEJILHBIX TEM; MIpe/JIaraeT MPUMEPHYIO MOCIIEI0OBATEILHOCTD U3yUeHUs Y4eOHOTO

MaTtcpuajia C

y4E€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH;
1a€T METOAMYCCKYI0 HHTEPIpPETAMIoO IeJied W 3aJad HM3yYeHHs IpeaMera Ha
yIIyOJNEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPETHETO
o0miero oOpa3oBaHMsl, COJEPKATEIBHON XapaKTEPUCTHKH IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUS OCHOBHOM 00pa3zoBaTeIbHOW MpOorpaMMbl CpeIHEro OoOIIero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEIMETHBIX, MTPEJAMETHBIX), & TAKKE C yIETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIBHBIX JIEUCTBHM OOYYaroIerocss MO OCBOSHHUIO COJEPIKaHUS
npeaMera.

[To Bcem mo3uIusiM B porpaMme Mo XUMHH TMPETyCMOTPEHA MPEEMCTBEHHOCTD C
oOy4YeHHEeM XUMHUU Ha ypOBHE OCHOBHOTO oOImiero ob6pazoBanus. [Iporpamma mo
XUMHUHU CITY>)KUT OPUEHTUPOM [UJIsl COCTaBIIEHUs aBTOPCKUX paboyux mporpamm. 3a
npeaesaMyd yCTaHOBJIGHHON MpPOTrpaMMOM MO XUMHUHU 0053aTeNbHON (MHBapUAHTHOM)
COCTaBJISIONICH CoAepKaHUsT YIeOHOTO MpeaMeTa «XHUMHsD» OCTa&TCsl BO3MOXKHOCTD
BBIOOpa €ro BapUaTHUBHON COCTABJIAIONIEH, KOTOpas JOJDKHA ONpPENCIAThCS B
COOTBETCTBHHM C HAINPABJICHUEM KOHKPETHOTO Mpodwmisi o0ydeHus. ABTOpaMu
pabouyux MporpaMM MOXKET OBITh TPEIIOKEH WHOW TMOAXO0M K CTPYKTYPHUPOBAHHIO

yqe6Hor0 MaTtcpuajia U IOCIACAOBATCIBHOCTHU €0 U3YYUYCHUA, CBOE BUACHHC HYTeﬁ u
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croco0oB (OpPMHUPOBAHUS CUCTEMbI MIPEAMETHBIX 3HAHUW, YMEHUN U BUJOB y4eOHOM
JESTENbHOCTH, a TAKXKE CUCTEMBI CLIOCOOOB M METOJIMYECKUX TPUEMOB MO PA3BUTHIO U
BOCIIUTAHUIO O0YYAIOITUXCSI.

B cootBercTtBuM ¢ koHuentyanbHbiMU nosoxkeHUusAMU OI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro W yrIyOJEHHOTO YpoBHEH B cucteMe Iud@epeHImpOBaHHOTO
oOyueHUss Ha YypOBHE cpeaHero ooOmero oOpa3oBaHHMs XHMHUS Ha YpOBHE
yIIyONEHHOTO UM3Y4YEHHs HAmpaBlIeH Ha peau3alli0 MPEeMCTBEHHOCTH C
MOCJICTYIONTUM 3TAOM TMOJIYYEHHUS XMMHYECKOT0 O0pa3oBaHUsl B paMKax W3Y4YCHHS

CriIcOaJbHbIX €CTCCTBECHHO-HAYUYHbBIX 1 XUMHUYCCKHUX AUCHUIIIINH B By3aX U



OpraHu3alusgx CpeaHero npodeccuoHaibHOro odpa3zoBanusd. B 310l cBA3M M3ydeHue
npeamMera «XuMHs OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacllUpeHue u
yriIyOJieHue TEOPETUYECKOM M MPAKTUYECKOM MOArOTOBKM oOydaromuxcs, 10
BBIOpABIIUX OMPENEAEHHBIM Npoduiab OOydeHHS, B TOM YHCJIE C TIEPCIEKTHUBOMI
MOCJHEAYIONIETO0  MOJYYEHHUS] XUMHUYECKOro  O00pa3oBaHMsi B OpraHu3alusx
npodeccuonansHoro ooOpazoBanusi. B cBere TpeboBanmit PI'OC COO «k
IUTAHUPYEMBIM  pe3yjibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEeNbHON MPOTPAMMBbI
cpenHero obmiero o0pa3oBaHus U3y4YEeHHE MpeaMeTa « XUMUS» OPUEHTUPOBAHO TAKXKE
Ha pelIeHHWEe 3aJa4 BOCIUTAaHUS W COLMAIBHOTO pa3BUTUS OOydYarOIIMXCS, Ha
dbopMupoBaHUE Y HUX OOIIEMHTEIJIEKTYaJbHBIX YMEHUNU, YMEHUHN palioHaIUu3aIluu
y4eOHOro Tpyaa W OOOOHIEHHBIX  CHOCOOOB  JICSITEIBHOCTH,  HMEIOIIUX
MEXKIUCHUTUIMHAPHBIN, HAANPEAMETHBIA XapaKTep.

XuMusi Ha YpPOBHE YTIyOJNEHHOTO W3YyYCHUS BKIIOYAET YriayOJIEHHBIE KYypCHI -
«Oprannyeckas xumus» 1 «OO1mas U HeopraHuyeckas xumus». llpu onpeneneHun
MOJXO/J0B K OTOOPY M CTPYKTYpPHOW OpraHu3alli COJEpPKAHUS OTUX KypCOB B
MporpaMMe MO XUMHUHU 3a OCHOBY MpuHATH nojoxeHuss ®I'OC COO o paznuuusax
0a30BOro M yriIyOJIEHHOTO YPOBHEH U3yUeHHUs MpEeAMETA.

OcHoBy cogepkaHus KypcoB «Opranmueckas xumus» U «OOmas u
HEOPraHUYeCKasi XUMUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN U YMEHUH,
OTHOCSIIIIMXCS K 0a30BOMY YPOBHIO H3yYEHHS TIpeAMeTa. JTa CHUCTeMa 3HAHUH
MOJIy4aeT OMNpeAci€HHOE TEOPETUUYECKOE JIOMOJTHEHUE, MO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO Oouyblnii 00bEM  (pakTonoruueckoro marepuana. Ha
yIIyOJIEHHOM YPOBHE M3YUYEHUS MpeaMeTa 00ecriedeHa BO3MOKHOCTh 3HAUUTEITLHOTO
yBelIMUeHUsI 00bEMa 3HAHUH O XMMHUYECKHX JJIEMEHTaX M CBOMCTBAX MX COCAMHEHUM
HAa OCHOBE pACIIUpEHUs] U YriayOJeHusi NpeJCTaBICHUNW O CTPOEHUU BEIIECTBA,
XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX MPOTEKAaHMs PEAKLUN, PACCMATPUBAEMBIX C
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TOYKHU 3PEHUS XUMHYECKON KUHETUKHU U TEPMOJANHAMUKU. M3yueHne nepruoandeckoro
3akoHa u Ilepuonnyeckod CHUCTEMBI XUMHUYECKHMX 3JEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEACTABICHUAX O CTPOCHUU aToMma.
XuMudeckasi CBSI3b OOBSACHSACTCS C TOUKH 3PEHHS YHEPTeTUUECKUX U3MEHEHUH MpH e
00pa30BaHUU U Pa3pyLICHUH, a TAKKE C TOUKU 3PEHHS] MEXaHU3MOB €€ 00pa30BaHMS.
N3yyenue THUMOB peakuuii JOmOJHsETCS (HOPMHUPOBAHUEM TMPEACTABICHUN 00
IEKTPOXUMHUYECKUX MPOLECCaX M JIEKTPOJIM3E PACILUIABOB U PAaCTBOPOB BellecTB. B
Kypce OpraHM4ecKOM XHMMHH TIpU PACCMOTPEHHHM PEAKIMOHHOW CIIOCOOHOCTH
COCJIMHEHUN yJiesieTcsi 0c000e BHUMaHKE BOMpocaM 00 3JIEKTPOHHBIX A dexTax, o
B3aMMHOM BJIUSIHMHM aTOMOB B MOJIEKYJIaX U MeXaHu3Max peakuuil. Ocoboe 3HaueHUe
UMeEEeT TO, YTO Ha COJIEpPKaHHE KypPCOB XMMHH YIiayOJEHHOTO YpOBHS U3YUYEHHS IS
KJIACCOB OIpeeaEHHOro npoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpy M XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MpeMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHUE CMEXKHBIE
npeamersl.  Tak, Hanmpumep, B  COAEpXKAaHUM  MNpeaMeTra s KJIaccoB
XUMUKO(DU3NIECKOTO TPouiist 60IbII0e 3HAYCHUE OYTyT UMETh SJIEMEHTHI YU4eOHOTO
Marepuana no obmei xumuu. [Ipyu U3ydeHUU npeameTa B JTaHHOM CIydyae aKIEHT
Oyner caenaH Ha OOLIHOCTh METOJOB MO3HAHUSA, OOIIHOCTH 3aKOHOB W TEOpUU B
XUMUU W B (U3HMKE: aTOMHO-MOJEKYJIspHas Teopus (MOJEKYJsipHas TEopus B
bu3MKe), 3aKOHBl COXPAHEHHSI MAacChl W DJHEPruM, 3aKOHbl TEPMOJIUHAMUKH,
ANEKTPOJIN3a, MPEACTABICHHS O CTPOEHUM BELIECTB U Jpyroe. B coxepxanHum
npeaMeTa Ui KJIACCOB XMMHUKO-OMOJIOTMUECKOro Mpo@uiist OOJbIINI yAEIbHBINA BEC
OyIeT UMeTh opraHudeckas Xumus. B 3ToMm ciyyae mpeaoctaBiseTcss BO3MOXHOCTh
st 0oyiee 0OCTOSATEIHLHOTO PACCMOTPEHHUS XMMHYECKOW OpraHu3aiii KIETKH Kak
OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOU BXOSAT, K MPUMEPY, TAKUE CTPYKTYPHBIE
KOMITOHEHTBI, KaK JIMIH/IbI, OCJIKH, YTIEBOAbl, HYKJIEMHOBbIE KUCIOTHI U Apyrue. [lpu

9TOM 3HAaHUA O COCTaBE€ M CBOMCTBax HpCI[CTaBHTeHeﬁ OCHOBHBIX KJIACCOB



OpraHWYECKUX BEIIECTB CIYKAaT OCHOBOM JUISI W3YYEHHUs] CYIIHOCTH IIPOLIECCOB
dboTocuHTE3a, NBIXaHUS, MUIICBAPEHUSI.

B mmane ¢opmupoBaHHsS OCHOB HAy4YHOrO  MHUPOBO33PEHHS, OCBOEHUS
OOIIIEHAyYHBIX METOJIOB MO3HAHMS W OMBITa MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUW H3ydYeHHE TmpeaMeTa «XHUMHUsS» Ha YrIIyOJIE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3SIX C YYEOHBIMH TIpeIMETaMH, BXOISIIMMH B COCTaB
NpeIMETHBIX oOnacteli «EcTecTBeHHOHAay4YHBIE TpeaAMeTh», «MaremaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypar.

[Ipu uzyyenuun yueOHoOTO npeameTa « XUMus» Ha yriyOia€HHOM YPOBHE TakkKe, Kak
Ha ypOBHE OCHOBHOTO W CpeAHero ooémiero obOpa3oBaHus (Ha 0a30BOM YPOBHE),
3a/1aueil IepBOCTEIICHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAYKH XUMHUU
KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEATEIHLHOCTH YeJIOBeKa
M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. Pemienne 3ToM 3agaun Ha
yIIyONEHHOM ypOBHE M3YUYEHUS MpeAMeTa MPEIIoaraeT peain3aluio TaKuX IeleH,
KakK:

dbopMupoBaHrWe  TMPEACTaBICHUI: O  MaTEepPHAIBHOM  €IWHCTBE  MHDA,
3aKOHOMEPHOCTSX WM MO3HABAEMOCTH SBJIEHUN NPHUPOJbI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HAayK M €€ BeIylled pojii B OOECHEYeHHH YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PELICHUM MPOOJIEM 3KOJIOTHYECKOU, IHEPreTUUYECKOM U MUIIEBOU
0€30MacHOCTHU, B Pa3BUTUM MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpPHAJIOB, HOBBIX
WCTOYHUKOB DJHEPrUU, B OOECIECUCHWU PAIMOHAIBHOTO MPUPOIOTONB30BaAHUS, B
dbopMUpOBAaHUM MHUPOBO33pPEHUS U OOWIEH KyJIbTypbl YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U PUPOJHON CpeLE;

OCBOCHHME CHUCTEMbl 3HAHUMW, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTABIISIIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (PYHIAMEHTAJbHBIX IOHSATUN, 3aKOHOB H
TEOPUN XHMMHH, COBPEMEHHBIX IPEJCTABICHUI O CTPOCHUU BELIECTBA HA Pa3HBIX
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YPOBHSIX - aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKHUX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMax, 00 00X
HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJCTBA;
dbopmupoBaHre y 00yUYarOIMUXCs OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUM J1J11 OOBSICHEHUSI KITFOUEBBIX UJEH U MPoOIieM
COBPEMEHHOM XUMUH, AJI1 OOBSICHEHUS U IPOTHO3UPOBAHMUS SIBJICHUHN, UMEIOIINX
€CTECTBEHHO-HAYUYHYIO NPUPOJY; TPAMOTHOIO PELIeHUs TPOOIEM, CBSI3aHHbBIX C
XUMUEW, MPOTHO3UPOBAHNS, AaHAJIN3A U OLIEHKH C TO3ULIHUI 3KOJIOTHYECKON
0€30MaCHOCTHU MOCIEACTBUM OBITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA,
CBSI3aHHOM C XUMUYECKUM MPOU3BOACTBOM, UCTIOIH30BAHUEM U MepepabOoTKOM
BEILIECTB; YIIIyOJICHUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX
JUTsl TIPUOOPETEHNS YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U 00BICHEHUS
XUMUYECKUX SIBICHUM, UMEIOIUX MECTO B MPUPOJIC, B IPAKTUUECKOUN NESITEIHLHOCTH U

HOBCCI[HGBHOﬁ KHN3HHU.

HEJIN U 3AJJAYU YYEBHOI'O ITPEIMETA «XUMMUSA»

['maBHBIMU LIETSIMU U3YUYEHUS TIPEAMETa « XUMHS Ha YPOBHE CPETHETO 00IIEro

oOpa3oBaHMsI Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

-popMHUpOBaHWE  CHUCTEMBl  XUMHUYECKHX  3HAHWA  KaK  BaKHEHIIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHUpPa, B OCHOBE KOTOPOW JIEKAT
KIIFOUEBbIE TMOHATHS, (QyHIaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA
HAayKH, YCBOGHME U  TIOHMMAaHHE  CYIIHOCTU  JOCTYMHBIX  0OOOIICHUMN
MHPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJICHHE C WCTOPUEH UX pa3BUTHS H

CTaHOBJICHUSI,;



-popMHUpOBaHUE U pa3BUTHE MPEACTABICHUI O HAYyYHBIX METOJaX MO3HAHMS
BEIIECTB M XHMHYECKUX pEaKIMi, HEOOXOAUMBIX MJid MNPUOOpETEeHUs yMEHUU
OpPHUEHTUPOBATbCA B MHUPE BEIIECTB U XMUMHUYECKHX SIBJICHHM, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IIOBCEHEBHOM KU3HU;

-pa3BUTHE YMEHUU M CHOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOIIOACHHEM U
OOBSICHEHMEM XUMHUYECKOIO JKCIIEPUMEHTA, COOIIOJEHHEM MpaBuil O€30I1aCHOrO

oOpalieHust ¢ BEIeCTBaMHU.

[Ipu u3ydenun npeamera «XUMHs JOMHHHUPYIOIIEE 3HAYECHUE TMPUOOPETAIOT

TaKue€ LCJIN U 3aJa4M, KaK:

-ajanTamnus 00y4aroIIUXCsl K YCIOBUSM TUHAMHYHO Pa3BUBAIOILETOCS MUpA,
(dopMupoBaHue MHTEIJIEKTYaJIbHO pa3BUTOI JUYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEIbBHOMY HPHHATHIO T'PaMOTHBIX
peleHnit B KOHKPETHBIX >KM3HEHHBIX CHUTYaIMSAX, CBS3aHHBIX C BEIIECTBAMH M WX
PUMEHEHHUEM;

-popmupoBaHue |y OOydYarOmMXCA  KIIOYEBHIX  HABBIKOB  (KITFOYEBBIX
KOMIICTCHIINI), HMEIOIIUX YyHHMBEpPCAJIbHOE 3HAUYEHHWE [JJs pa3IUYHbIX BHUOB
JESTENbHOCTU: PEIIeHHs] MpoOJieM, MOUCKa, aHaiu3a W o0paboTku HH(OpManuu,
HEOOXOJUMBIX Il MPUOOPETEHUS OIbITA JEATEIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE
MECTO B I[IO3HAHUM XUMHUHU, a TaKXKe i1 OIEHKH C TMO3ULUNA HKOJIOTUYECKOU
0€30I1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX IPOLECCOB HA OPraHU3M
4eJI0BEKa U MPUPOIHYIO Cpeny;

-pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUECKUX
CHOCOOHOCTEM O0y4YaroIIMXCA: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE
3HaHUS MO0 XMMHUU B COOTBETCTBUU C >KM3HCHHBIMU MOTPEOHOCTSIMH, MCIIOJIB30BATh
COBpeMeHHbIe HMH(OPMALMOHHBIE TEXHOJOTHH JJIsl TIOMCKA M aHaiu3a y4yeOHOW u

HAy4YHO-TOMYJISIPHOM MH(POPMALIMU XUMUYECKOTO COJEPKAHMS;
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-popMUpOBaHUE U Pa3BUTHE y O0YUYAIOIIUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HAOJIOAATEIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTU, MpU IUJIAHUPOBAHMM U TPOBEACHUU XUMHUUYECKOTO

9KCIICPUMCHTA,

-BOCTIUTAaHWE y  OOyYaromuxcsi YOSKAEHHOCTH B  TyYMaHUCTUYECKOUN
HAIPaBJICHHOCTH XHWMHH, €€ BaXXHOHW pOJIM B PENICHUH TJIOOAIBHBIX MPOoOIeM
PaIMOHAIBHOTO TPUPOJIONIONB30BAHMS, TOMOJHEHUSI JHEPTeTUYECKUX PECYpPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOro
OTHOIIICHUSI K TIPHPOJIE M CBOEMY 3IIOPOBBIO, a TaKKe NPUOOPETEHHS OIbITa
WCTIONIb30BAaHUSl TIOJIYYCHHBIX 3HAHUM I TIPUHSATHS TPaMOTHBIX pEIICHUN B
CUTYAIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

Ilpu usyuenuu yuebHoz2o npeomema «Xumusy Ha yenyOiéHHOM YPO8He makice,
KaK Ha YpOB8He OCHOBHO20 U CpedHe20 0bwe2o obpazosanus (Ha 06a30680M yposHe),
3a0auell nepeoCmMeneHHOlU 3HAYUMOCIU ABIAEMCA POPMUPOBAHUE OCHO8 HAYKU XUMUU
Kak obnacmu COBPEeMEeHHO20 eCMmeCmEO3HAHUS, NPAKMUYecKou OesamelbHOCmu
yenoseka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbHYDbl.

Pewenue omou 3a0auu Ha yenyOnémHom ypoeHe u3yueHus npeomema

npeanﬂaeaem peaiuzayuro makux ueﬂeﬁ, Kak.

Gopmuposanue npeocmasieHull: 0 MaAmMepuarbHOM — eOuHCcmee — Mupa,
3AKOHOMEPHOCMAX U NO3HABAEMOCMU S8NIEHUL NPUPOObL, O Mecme XUMUU 8 cucmeme
eCMeCcmeeHHbIX HAYK U e€ eedyweli poau 6 obecnedeHuu YCMoUuuueo2o pazeumus
yenogeuecmed: 6 peuieHuu npoobnem IKON0SUYECKOU, IHepeemudecKkol U Nuuesol
bezonacHocmu, 6 pazeumuu MeOUYUHvl, CO30AHUU HOBBIX MAMEPUANLO8, HOBLIX
UCMOYHUKO8 3JHepauu, 6 obecneueHuu payuoHaibHo20 NPUPOOONOIb30GAHUS, 8
GdopmuposaHuy  MUpogo3spenuss U oodwel KyIbmypvl UYeno8ekd, d MmMakKdice

IKON02UYECKU 0OOCHOBAHHO20 OMHOUIEHUsSL K C8OEMY 300P08bI0 U NPUPOOHOU cpeoe;
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0CBOeHUe cucmembl 3HAHUL, J1eHCAWuUx 6 OCHO8e XUMUUECKOU cocmasianujel
ecmecmeeHHO-HAYYHOU KAPMUHbL MUpa: QYHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputi Xumuu, CO8PEMEHHbIX NPeOCMAGIeHull 0 CMpOeHUU 8eujecmea Ha pPA3HbIX
VPOBHSX - AMOMHOM, UOHHO-MOAEKYAAPHOM, HAOMOLEKYIAPHOM, O
MePMOOUHAMUYECKUX U KUHEeMUYECKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
Ppeaxkyuti, 0 XuMu4eckoM pagHo8ecUl, pacmeopax u OUCHEPCHBIX cucmemax, 0o oowux
HAYYHbIX NPUHYUNAX XUMUYECKO20 NPOU3800Cmsd; gopmuposanue y 006y4arouuxcs
OCO3HAHHO20 NOHUMAHUSL 80CMPEeOOGAHHOCMU CUCMEMHBIX XUMUYECKUX 3HAHUUl O
00BsCHEeHUsl KII0UeBblX udell U npoodjeM COBPEMEHHOU XUuMuu, Ol OObSACHEHUs U
NPOCHO3UPOBAHUS ABNIEHUL, UMEIOUWUX eCMEeCMBEHHO-HAYYHYIO NPUPOOY, ePAMOMHO20
peuleHusi npoodrem, C6A3aHHbIX C XUMuel, NPOSHO3UPOBAHUs, AHANU3A U OYEHKU C
nO3UYULL IKON02UHECKOU Oe30NaACHOCMU NOCIeOCMBULL ObIMOBOU U NPOU3BOOCHBEHHOL
0esimelIbHOCMU ~ 4eloBeKd,  CBA3AHHOU ¢ XUMUYECKUM  NPOU3BOOCHEOM,
UCNONIb308aAHUEM U NepepaboOmKol gewecms; y2ayoieHue npeocmagienuil 0 HayyHbIX
Memooax no3HAHUs, HeoOX0OUMbIX O/l NPUOOPEmMeHUsT YMEHUL OPUEHMUPOBAMbCS 8
Mupe gewjecms u 0OBACHEHUs] XUMUYECKUX SGNeHUU, UMEIOWUX Mecmo 6 npupooe, 8
NPAKMu4eckol 0esimeibHOCMU U NOBCEOHEGHOU HCUSHU.

B nnane peanuzayuu nepeoouepeonvix 60CNUMAMENbHLIX U PA3EUBAIOUSUX
@YHKYULL YeloCmMHOU cucmembl CpeoHe2o obujeco 00pazo8anus npu U3yyeHuu
npeomema «Xumus» Ha yenyOiéHHOM YPO8He 0C00VI0 aKMYalbHOCHb NPUOOpemarom
maxue yeau u 3a0ayu, Kax:

gocnumanue Y0eHcOEHHOCMU 8 NO3HABAEMOCMU SGNEeHUL NPUPOObL, YEANHCEHUS
K npoyeccy meopyecmed 8 001acmu meopemuyeckux U NPUKIAOHbIX UCCIe008aAHULL 8
Xumuu, hopmuposanue Mupo8o33peHus, COOMEEemMcmeayoue20 CoO8PEMEHHOMY YPOBHIO
Paseumus. HayKu, pazeumue MOmMueayuu K ooy4eHuro u nO3HaHuio, CnocooHocmeu K

CAMOKOHmMpPOJIlO U camosocnumaHuro Ha OCHOoBe YCBOEHUA 06meqeﬂoeeqecmtx
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YeHHocmel, pazsumue NO3HABAMENbHbIX UHMEPeco8, UHMELIEeKMYAIbHbIX U
MBOPUECKUX CHOCOOHOCMEL 00yUaowuxcs, GopmMuposanue y HUX CO3ZHAMENIbHO20
OMHOUIeHUsT K CaMOOOPA308aHUI0 U HENpPepbl6HOMY 00pA308aHUI0 KAK YCI08UI0
ycnewHou npogheccUOHANIbHOU U 0OWEeCMBEeHHOU 0esamelbHOCMU, 0MEemCcmEeHHO20
OMHOWIEHUs] K CBOEMY 300p08bl0 U NOMPEOHOCMU 6 300P08OM 00pa3e IHCUHU,
GdopmuposaHue yMeHUll U HABLIKOE PA3YMHO20 NPUPOOONOTIb30GAHUS, PA3GUMUE
9KONIO2UYECKOU  KyIbmypsl,  npuoopemenue  onvima  00WEeCmE8eHHO-NOIe3HOU

DKON02UYECKOU 0esimelbHOCIU.

MECTO YYEBHOI'O IPEIMETA «XUMMHS» B YHEBHOM IIVIAHE

B cucreme cpegHero oOiero o0pa3oBaHUsI «XHUMHS», U3ydaeMas Ha 0a30BOM
YpOBHE, NpH3HAHA OO0A3aTEIbHBIM YyYE€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB
npeaMmeTHo  obmactu  «EcrecTBeHHble  Haykw».  OOmee  YuCIO — 4acos,
PEKOMEHJOBaHHBIX JJI M3ydeHus: Xumuu - 68 vacoB: B 10 kiacce - 34 yaca (1 yac B
Henento), B 11 kiacce - 34 yaca (1 yac B Henen).

VYuebublil peamMer «XuMus» YriIyOJE€HHOTO YPOBHS HM3Yy4YEHHUS BXOJUT B COCTaB
npeaMmeTHon obnactu «EctecTBeHHbIe Haykw». Ero m3ydeHwe mnpeaycMOTpEeHO B
KJ1accax €CTECTBEHHOHAYYHOT O npoduis, HarpuMmep XUMHUYECKUX,
XUMUKOOMOJIOTUYECKUX W MEIUUMHCKUX. B 3THX Kjaccax WH3yudeHHe JaHHOTO
npeaMeTa MpeyCMOTPEHO B 00bEME yueOHOM Harpy3kud He MeHee 3 4 B HEJElNo.
OO01iee 4McaO0 4YacoB, PEKOMEHJIOBAaHHBIX [JIs M3Y4YEHUs XMMHUHM Ha YriayOn€HHOM
ypoBHe, - 210 vacoB: B 10 knacce - 105 vaca (3 gaca B Henento), B 11 kmacce - 105
yaca (3 yaca B HEJIEJIIO0).

[Ipu dopmupoBanur 00pa3oBaTENBLHON OpraHu3anuel MyJIbTHIPOGUIEHOTO
yueOHoro twrana s 10 m 11 kiaccoB ycraHaBimBaeTcCsi ydeOHasi Harpyska Iio
npeamety «Xumus» st 0a30Boro ypoBHsi B o0beme 1 vac B Hegemo (35 4 B rox), a

Ui yrayOna€HHOTO YpOBHS ClenyomuM oOpa3om: 1 yac B HEJEN0 3a CYET
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obszarenbHOM uyactu OOII COO m 2 wyaca 3a cuer yactu OOIl COO Ha
JOTOJHUTENbHbIE Yy4YeOHble mpeaMerbl. Takum oOpazoM, [ 0OO0ydaroluxcs,
BBIOpABIIUX YIUIYOJIEHHOE HM3Yy4YeHHE XUMHUHU, y4yeOHas Harpy3ka yCTaHABJIMBAETCS
Takke 3 yaca B Hegemo (105 4 B rox), 3To mpaBOMEpHO, €CIIUM MaKCUMaJIbHAsl yueOHast
Harpy3ka He NpPeBbIIIAET MAKCUMAJIBHO JOMYCTUMYIO YU€OHYIO HAarpy3Ky B HEJIENIO.

B TemaTtnueckoMm NiIaHUpPOBAaHUHM YKa3aH Pe3epB yueOHOro BPEMEHM, KOTOPOE
PEKOMEHAYeTCsl JUIsl pealM3aluy  aBTOPCKUX MOJAXOJOB IO  HCHOJIb30BAHMIO

pa3zHoo0Opa3HbIX (OPM OpraHU3aAIMK YYEOHOTO Mpoliecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA
«XHUMMUS»

HayuHo-MeTonuueckold OCHOBOM il pa3palOTKH IUIAHMPYEMBIX PpEe3YyJbTaTOB
OCBOEHUS porpaMmm CPEIHETO o011ero oOpa3oBaHuUs SABJISIETCS

CI/ICTGMHOI[GSITGJ'IBHOCTHLH\/JI IIoaxond.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEILHOCTHBIM TMOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IMpeaMeTa «XUMHUS» Ha YpPOBHE CPETHETO
o0111ero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

-0CO3HaHWE OOYYarOUMMUCS  POCCUHUCKOM TPaXXTaHCKOH UJICHTUYHOCTH

— I'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATCIIbHOCTU U CaMOOIIPCACIICHHIO,
-HAJIN4YuC MOTHUBAIlMH K O6y‘leHI/IIO;

-ICJICHAIIPABJICHHOC PAa3BUTHUC BHYTPCHHHX Y6€H(HGHHﬁ JUYHOCTH Ha OCHOBC
KIIFOYE€BBIX HGHHOCTCﬁ N UCTOPUYCCKHUX Tpa)II/IIII/Iﬁ 0a3oBoOH HAayKHU XNMHWH,

-I'OTOBHOCTBH )51 CIIOCOOHOCTH 06yqa}0nmxc;[ PYKOBOJACTBOBATLCA B CBOCH
ACATCIIBHOCTH LN CHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, IIPUCYIIUMHU HGHOCTHOﬁ

CUCTEME XMMHYECKOT0 00pa30BaHus;



-HAJINYUC IIPAaBOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPBI U CITOCOOHOCTH CTaBUTh Ocan 1
CTPOUTH JKU3HCHHBIC IIJIAHBI.
JIMYHOCTHBIC PE3YJIbTATbl OCBOCHUA IMPCAMCTA «XUMUSD» JOCTUI'alOTCsI B €IUHCTBEC

y4eOHOM ¥ BOCITUTATEILHON JIEATEIbHOCTH.

JIndyHOCTHBIE  pe3ynbTaTbl  OCBOCHUA  mpeamera  «XUMHUS»  OTPaKaroT
c(hOpMUPOBAHHOCTh OINbITA I[IO3HABATEIbHOW M MPAKTUYECKOW JIESITEIbHOCTH
oOyyYaromuxcsi Mo peaau3alu MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B

qacCTHu:

1. I'paxxpaHckoro BoCiMTaHus:

-OCO3HaHMSI OOYYAIOMIMMHUCS CBOWMX KOHCTUTYIIMOHHBIX TIpaB W O0OsI3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

-IIPEACTABJIEHUS O COLIMAJIbHBIX HOPMAX M MPAaBHJIAX MEXKIUYHOCTHBIX OTHOLICHWUH B
KOJIJIEKTHUBE;

-TOTOBHOCTU K COBMECTHOW TBOPYECKOW JIE€ATETBLHOCTH TPHU CO3JaHUU YYEOHBIX
MIPOEKTOB, PEIICHUH YUYEeOHBIX M TO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

-CIIOCOOHOCTH TOHHUMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTryMEHTHI

APYTUX IMPHU aHAJIN3C PA3JIMYHBIX BUIOB yqe6H01”4 ACATCIIBHOCTH,

2. ITaTpuOTH4YECKOr0 BOCIIUTAHUS

-IICHHOCTHOT'O OTHOIICHNA K HCTOPHUYCCKOMY M HAYYHOMY HACJICOHUIO OTE€YECTBEHHOM

XUMUH;

-YBAXKCHUA K IIPOLUCCCY TBOPUCCTBA B obOnactH TCOPHUH U ITPAKTUYICCKOT'O IIPUMCHCHU
XUMHH, OCO3HAHHUA TOro, 4TO OJOCTHIKCHHUA HAYKH CCTb PC3YIIbTAT IJIMTCIIbHBIX
Ha6J'IIO)1€HI/II\/'I, KPOIIOTJIMBBIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOSHHOI'O TpyJda

Y4EHBIX U MPAKTUKOB;



-MHTCPCCa M IIO03HABATCIIBHBIX MOTHBOB B IIOJYUYCHHHU H IIOCIICAYIOIICM AHAJIN3C

uH(pOpMAIH O IEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3. JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSI:

-HPaBCTBEHHOT'O CO3HAHUSI, ITUUECKOTO IMOBE/ICHUS;

-CLIOCOOHOCTH OIICHUBATh CHUTYyallid, CBS3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

-TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE M MOCTYNKH CBOMX TOBAPHUILEH C MO3HUIIUI

HPAaBCTBCHHLIX WU IIPABOBLIX HOPM M OCO-3HAHHC HOCJIGJICTBI/Iﬁ OTHUX IIOCTYIIKOB;

4. ®opMHPOBaHUS KYJbTYPbI 310POBbA:

-IIOHUMaHMHA HCHHOCTGﬁ 300pOBOTO U 0e30macHOTO o6pa3a KHN3HHU, H€O6XOI[I/IMOCTI/I

OTBETCTBEHHOT'O OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY



310POBbBIO;

-coOJTI0ICHUS TIPaBUJT O€30ITacCHOT0 00palleHusl C BEIECTBAMU B OBITY, IOBCETHEBHOM
YKU3HU U B TPYJAOBOM AEATEIBHOCTH;

-IOHUMaHUsI IIEHHOCTU MPAaBUJI WHIUBHUAYAJbHOTO M KOJUIEKTMBHOTO O€30MacHOTo
MOBEJICHUSA B CHUTyallsX, YIPOKAIOIIUX 3J0POBbI0 M KU3HU JIOJIEH; OCO3HAHUS
MOCIICJICTBUA W HENPUSATHS BPETHBIX TMPHUBBIUCK (YMOTPEOJICHUS aAIKOTOJS,

HAapKOTUKOB, KypEeHHUS1);

5. TpyaoBoro BOCNMTAHUA:

-KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIEAOBATEIBCKOU JEATEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKON U JIPYTUX BUAX ACATEIHHOCTH;

-yCTAaHOBKM Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a/1ady COLUATbHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

-MHTEepeca K MPAKTHYECKOMY HM3yUYEHHUI0 Tpodeccrii pa3audHoro pojaa, B TOM YHUCIE
Ha OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMUHU;

-YBaXXEHUS K TPYY, JIIOASIM TPY/la U pe3yJbTaTaM TPYJAOBOM AESTEIbHOCTH;

-TOTOBHOCTA K OCO3HaHHOMY BBIOOPY HHAMBUIYATbHON TpPAaeKTOPUU OOpa3oBaHU,
Oynymieit npodeccuu U peanu3aii COOCTBEHHBIX XKM3HEHHBIX TUIAHOB C y4ETOM
JUYHOCTHBIX HMHTEPECOB, CMOCOOHOCTEW K XWMHH, WHTEPECOB U MOTpPEeOHOCTEH

00111eCTBa;

6. IK0JI0rH4ecKoro BOCNuTaHuA:

-OKOJIOTUYECKH  IIeJIECOOOPA3HOTO0  OTHOIICHUS K TIPUPOJie, KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

-TIOHUMaHUs  TJOOAJIBHOTO  XapakTepa SKOJOTHYCCKMX  MpoOJIeM,  BIUSHHS

O9KOHOMHYCCKUX IMPOUCCCOB HA COCTOSAHUC HpHpOJIHOﬁ 151 COHH&HBHOﬁ CpEabI;



-OCO3HAaHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHOXKEHUM XUMUU IS PELICHUS
BOIIPOCOB PALMOHAIBHOTO IIPUPOIOIIOIB30BAHU;

-aKTUBHOI'O HENPUATUSA JI€MCTBUM, NPUHOCAIIMX BPEI OKPYKAIOIIEH ITPUPOTHOU

cpelle, YMEHHMsI IPOTHO3MPOBATH HEOJArONPUATHBIE 3KOJIOTMYECKHE I1OCIEICTBUS

PEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

-HAJIM4Ms PA3BUTOIO HKOJOTMYECKOTO MBILNUICHUS, KOJIOIMYECKON KYJIBTYpPBI, OIbITa
NEATEIIBHOCTUA DKOJIOTHYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI UMU
B NO3HABATEIbHON, KOMMYHMKATUBHON M COLMAJIBHOM MPaKTHUKE, CIIOCOOHOCTU U

YMCEHH aKTHBHO IIPOTHUBOCTOATHL HACOJIOTIHN XCMO(lJO6I/II/I;

7. LleHHOCTH HAYYHOI' O ITO3HAHMSA:

-c()OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

-TIOHUMAaHUs Crenu(PUKN XUMUU KaK HayKd, OCO3HaHHS €€ poyiu B (POpMHUPOBAHUU
pPallMOHAILHOTO HAYYHOT'O MBIIIJICHHUS, CO3/IaHUU 1EJIOCTHOTO MpEACTaBICHUS 00
OKpY’KaroleM MUPE KaK O €UHCTBE NPUPOBI U YEJIOBEKA, B IIO3HAHUU PUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH TPOOJIEM COXPaHEHHsSI PUPOTHOTO PABHOBECHS;

-yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XMUMUU JIJIi COBPEMEHHOW ITUBHIIN3AINH: B €€
T'YMAaHUCTHYECKOW HAIPaBJICHHOCTH W BaXXHOW pOJIM B CO3JaHUM HOBOM 0azbl
MaTepPHAIIbHON KYJbTYPBI, PEIICHUN TTI00aTbHBIX TPOOJIEM YCTOMUYHUBOIO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, IIHIIEBOM H OKOJOTHYECKOMU
0€301aCHOCTH, B PA3BUTUU MEAUIIMHBI, 00€CTICYCHUN YCIOBUN YCIICIIIHOTO TPY/ia U
AKOJIOTHYECKU KOMGMOPTHOM KU3HU KaXKJA0T0 YJieHa 00IIEeCTBa;

-€CTECTBEHHOHAYYHOM T'PaMOTHOCTH: IOHUMAHMUSl CYIIHOCTH METOJOB IIO3HAHHS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTU MCIOJIL30BaTh MOJIy4aeMbIe

3HaHWS IS aHajdu3a W OOBSCHEHMs SIBJICHUN OKPYXAIOIEro MHpa U



IMPOUCXOAAIINX B HEM H3MCH€HHI>1; YMCHHA ACIIATh 00OCHOBaHHBIC 3aK/IIOUCHHUS Ha

OCHOBC HaY4YHBIX (1)aKTOB N MMCHOINUXCA NAHHBIX C ICJIbIO ITIOJTYYCHUA
AOCTOBCPHBIX BBIBOJOB,

-CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJB30BaTh XMMHYECKHE 3HAHMSA IJIs1 pCIICHUA

po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

-MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKON IEATENbHOCTH,

-TOTOBHOCTHU U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJIYYSHHUIO HOBBIX 3HAHHM MO0 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMHU
OTPEOHOCTSIMY,

-MHTepeca K OCOOEHHOCTSM TpyJa B pa3idudHbIX cdepax mnpodeccuoHaTIbHOMI

JACATCIIBHOCTU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJibTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIHbHBIMU YUEOHBIMU

MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUAMMU.
Oe¢nadenue yHugepcaibHblMu yueOHbIMU NOZHACAMETbHBIMU OCUICIMEUAMU:
1. ba3oBbIMH JJOrHYeCKUMH IeHCTBUSAMU

-CaMOCTOSITENBHO (HOPMYIUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

-OTPENIETSATh 1ENU JAeATeNbHOCTH, 3aj/laBasi MapaMeTpbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEIHLHOCTH C IOCTABJICHHBIMU LIEIISIMU;

-MCI0JIb30BaTh TPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIUICHUSI — BBIACISTh
XapaKTEpHbBIE MMPU3HAKU MTOHATUI U yCTAaHABIMBATH UX B3aUMOCBSI3b, UCTIOJIB30BATh

COOTBCTCTBYIOIIHC ITOHATHA IJI1 00BSICHEHHUS OTACIBbHBIX (1)aKTOB u ﬂBHCHHﬁ;



-BBIOMpPATh OCHOBAHUSI U KPUTEPUM JISI KIACCU(PUKAIIMU BEIIECTB U XUMHYECKUX
peaKkiuii;

-yCTaHaBIUBATh MPUYUHHO-CIEICTBEHHBIE CBSI3M MEXAY H3YYaE€MbIMU SIBJICHUSAMM;

CTPOUTH JIOTMYECKUE PpACCYX IEHUS (MHIYKTUBHBIE, JCAYKTUBHbBIC, MO AHAJIOTHUU),

BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYMsST B paccMaTpUBAEMBIX SIBJICHUSX,

(GbOopMyIMUpPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

-IPUMEHATh B TMPOLECCE IO3HAHUS MCIOJIb3yEMbIE B XHUMHUU CHUMBOJIHNYECKUE
(3HaKOBBIE) MOJIEeNH, TpeoOpa3oBBIBATh  MOJEIBHBIE  MPEACTABICHUS —
XUMHUYECKUW 3HaK (CHMBOJI) DJJIEMEHTa, XUMUYeckas ¢opmysia, YypaBHEHHUE
XUMHUYECKON peakiuu — TpU pElIeHUH YYEOHBIX TO03HABATENbHBIX U
NPaKTUYECKUX 3aj7a4, MPUMEHSTh Ha3BaHHBIE MOJCJIbHBIC MPEACTABICHUS IS
BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB M XUMHUYECKUX

peaKiuii;

2. ba3zoBLIMH HcCJIe10BATEIHLCKHUMH ACHCTBUAMM:
-BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEMIECTB U XUMUYECKUX PEAKIIN;

-popMynHpoBaTh IEAM M 3a/Jayd HMCCIENOBAHUSA, HUCIOJIb30BaTh TMOCTABICHHBIE U
CaMOCTOATENFHO  C(HOPMYJTUPOBAHHBIC BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

-BJIAJIETh HAaBBIKAMU CAMOCTOSITEIbHOTO TUIAHUPOBAHUS W MPOBEACHUS YUYEHHUECKUX
AKCIIEPUMEHTOB, COBEPIIECHCTBOBaTh YMEHHUs HaAOIIOJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTar, GopMyJIUpOBaTh 00OOIECHUS U
BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHMS, COCTABIISTH

000CHOBaHHBIN OTUET O MPOJIETAHHON padoTe;



-IpUOOpeTaTh OMBIT YYEHUYECKOW HCCIEN0BATEIbCKON U MPOEKTHOM JESTEIbHOCTH,
HOPOSIBISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB

PCHICHUA IMPAKTUYCCKUX 3a4a4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA

3. Pa6oToii ¢ undgopmanmei:

-OPUEHTUPOBATHCS B PA3MYHBIX HMCTOYHWKAX HWHOOpMAIuU (HAYyYHO-TIOMYJISIpHAS
JUTEpaTypa XHMHYECKOTO COJEp)KaHHS, CIPABOYHBIE IOCOOWsS, PECypChl
WNurepHera), ananu3upoBaTh UH(POpPMAIMIO paA3IUYHBIX BHIAOB U  (opm
IIPEICTaBIICHUS, KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTH u
HETIPOTHBOPEYUBOCTH;

-popMyITUpPOBaThH 3aMpPOCHl ¥ MPUMEHATh Pa3IMYHBIE METOJBI NP MOHUCKE U OTOOpE
uH(pOpMaIi, HEOOXOUMOI JIJIs1 BEITIOJIHEHUS YY€OHBIX 3a/1a4 ONpPeIeIEHHOTO

THUIIA;
-npuoOpeTaTh OMBIT UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX

TEXHOJIOTUN U Pa3INYHbIX MTOUCKOBBIX CUCTEM;

-CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeacTaBiIeHUs HHGOpMAIH
(cxembl, TpaduKH, AUATPAMMBI, TAOIHIIBI, PUCYHKH U T. I1.);

-MCTIONIb30BaTh HAYYHBIA SI3bIK B KayeCTBE CPEJCTBa MpU paboTe ¢ XUMHUYECKOU
uH(popMaleil: TpUMEHATh MEXIpeIMETHbIE ((PU3HUECKME M MaTeMaTHYECKHUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpEBUATYPBI, HOMEHKIIATYPY;

-H Hp€O6paSOBBIBaTI> 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HAT'TLAAHOCTH.
Osénaoenue YHUBEPCAIBHBIMU KOMMYHUKAMUBHBIMU oelicmeuamu;
-3a/laBaTb BOIIPOCBI II0 CYIICCTBY 06cy>1<11aeM0171 TCMBI B XOAC JUAJIiora /U

JUCKYCCHH, BBICKA3bIBATDH HnJacu, q)OpMYJII/IpOBaTI) CBOH MMpCaJIOKCHUA

OTHOCHUTCIIBHO BBITTIOJTHCHUA HpCI[J'IO)KCHHOfI 3agadiu,



-BBICTYTIaTh C TPE3CHTAIMECH  pe3yibTaTOB  IMO3HABATCIIBHOW  JICSITEIIBHOCTH,
MOJTYYEHHBIX CaMOCTOSATEIIBHO MJIM COBMECTHO CO CBEPCTHHUKAMHU IPH BBHITIOJIHCHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYSCKOW pabOThI IO HCCISIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECCTB, pealiM3alliu YYeOHOTO MpoeKTa U (POPMYIMPOBATH BBHIBO/IBI
o pe3ysibTaTaM MPOBEAEHHBIX HCCIASIOBAHUM MYTEM COTJIACOBAHMS TO3WUIMK B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMH.

Osnadenue ynugeepcanbHblMu peZyiamueHuIMU OeUCMEUAMU:

-CaMOCTOATEIBHO  IJIAHUPOBATH W OCYHIECTBISATH  CBOIO  TO3HABATEIbHYIO
JeSITeNbHOCTh, OmpeneNssi e€ I[eTd W 3aJadd, KOHTPOJIHPOBaTH M TIO Mepe
HEOOXOJUMOCTA KOPPEKTUPOBATh MpEAJiaraeMblii  allfOPUTM  JEHCTBHM TIpHU
BBITIOJITHEHWN Yy4YEOHBIX U HCCIEOBATEIIbCKUX 3ajJad, BBIOMpaTh Haumbosee
3¢ (PeKTUBHBIN CcMOCOO HX peHieHUusT ¢ y4ETOM TIOJNYyYEeHHUs] HOBBIX 3HAHHU O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUSIX;

-OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JICSITEIbHOCTH Ha OCHOBE camMoOaHallu3a H

CaMOOIICHKH.
INPEJIMETHBIE PE3YJBbBTATHBI

B mporpamme mo XMMHM NpEeIMETHBIE PE3YJIbTAThl IPEACTABICHBI IO T0JAM

U3y4YeHUs KaKk Ha 0a30BOM, TaK U Ha Y2y 01€HHOM YPOBHSX (BBIICICHO KYPCUBOM,}.

B 10 kiacce npeaMeTHbIe pe3yJbTaThl 0CBOCHUS Kypca «Oprannyeckasi XuMHsi»

OTPAXKAIOT:

1) chopmuposaHHocms ~ npedcmasienuli. 0  XUMHUYECKOM  COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJIM XHUMHUU B T[O3HAHUMU SIBICHUUN

npupoAsl, B (GOPMHPOBAHUU MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€

GyHKUIMOHATBHOM TPAMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUS MPAKTUYECKUX



2)

3)

4)

3alad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY 3/0POBBIO U
IIPUPOIHOU CPELE;

énadeHue  CHACTEMOM  XUMHUYECKHMX  3HAHWW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArar0IIAE MOHATUSA (XMMHYECKUH DJIIEMEHT, aToM, >3JIEKTPOHHAas
o0oylouka  aToMa,  MOJIEKyJa,  BAJIEHTHOCTb,  3JEKTPOOTPULATENIBHOCTD,
XMMHYECKasl CBA3b, CTPYKTypHas (popmyna (pa3BEpHyTast U COKpalll€HHAas), MOJIb,
MOJISIpHasE Macca, MOJISIpHBIA OOBEM, YIJIEepOAHBIA CKelleT, (yHKUHOHAIbHAs
Ipynmna, paaukKal, W30MEpUs, HU30MEpPbI, TOMOJIOTMYECKUU Psl, T[OMOJOIH,
YIJIEBOAOPOBI, KUCIOPOJ- U a30TCOAEPIKALLUE COCAUHEHUSA, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHMS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHuuyeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHUS
Maccbl  BEIIECTB);  3aKOHOMEPHOCTH,  CHMBOJUYECKHMH  SI3BIK  XUMUMU;
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEXKAIME B OCHOBE MOHMMAaHUA IPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKUX SIBJIEHUH, (DAaKTOJIOIMYECKHUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U O€30MaCHOM HCIOJIb30BAaHUU BAKHEUIIMX OPraHUYECKHX

BCIICCTB B 6BITy u Hp&KTH‘ICCKOﬁ JACATCIIBHOCTHU YCJIOBCKA,

chopMuposaHHOCMb YMEHUll BblAGIAMb XapaKTEpHbIE MPU3HAKU TMOHITHM,
YCTaHABIIMBATh UX B3aMMOCBSA3b, UCHOIb306aMb COOTBETCTBYIOIINE MOHATHUS NPH

OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COSIUHEHUM;

cpopmMupoeaHnocms  yMeHUuti UCNONb306aMb XUMHUYECKYI0 CHMBOJMKY JUIS
COCTAaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKPAILIEHHOM)
dbopMyn OpraHMYeCKMX BEIIECTB U YPaBHEHUNH XUMHUYECKUX PpEaKIIHii;
U320masaueams MOJIETN MOJIEKYJl OPTaHUYECKUX BEUIECTB JJI WILTIOCTPALIMU HUX

XUMHUUYCCKOI'0 U IPpOCTPAHCTBCHHOI'O CTPOCHUA,



S)

6)

7)

8)

chopmuposaHHoCmyb YMeHUll YCMAaHaeaIueams TPUHAJIEKHOCTh W3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB MO HX COCTAaBY U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne coeAuHeHui (yraeBOAOPOIbI, KHCIOPOJ- W a30TCOICpIKaIIue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS); Oaéamb WM Ha3BaHUS IO
cuctematudeckoil HomeHkiarype (IUPAC), a Takke NMpUBOAWTH TPUBHAIILHBIE
Ha3BaHUsI OTJNIENIbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIWJIEH, alleTUJICH,
ATUJICHTJIMKOJb, TJIMIEPUH, (PeHois, dhopmanbierui, aneraibIeruj, MypaBbUHas
KHCJIOTA, YKCyCHas KHCIJIOTa, OJIEMHOBAs KHUCJIOTA, CTEapUHOBAsl KHUCIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, 1eJITI0JI03a, TIUI1H);

chopmuposaHHocmsb  YMeHUs onpeodensims  BHUIBl  XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCNMHEHUAX (OMHAPHBIE U KPATHBIE), KOBANEHMHAS U UOHHASA
CB513b, O- U P-C853U, B0OOOPOOHASL CB5I3b),;
chopmuposaHHOCMb  YMEHUsI NOOMBEPHCOamv HA  KOHKPEMHbIX — Npumepax
xapaxmep 3a8UCUMOCMU DEAKYUOHHOU CHOCOOHOCMU OP2aHUYECKUX COeOUHeHUll
om KpamHOCmu U Muna KOGANEHMHOU C853U (0- U N-CE5A3U), 83AUMHO20 GAUIHUSA
amomos u 2pynn amomos 8 MONeKy1ax,;

chopmuposaHHOCmMb  YMEHUsi NpUMeHsAmsb TOJIOKEHUS TEOpPUH CTPOEHUs
oprannueckux BemiectB A. M. byTiepoBa 1151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB

BCHICCTB OT UX COCTaBa U CTPOCHUA,; 3aKOH COXPAHCHHNA MACChI BCUICCTB,

chopmuposaHHocmsy  YMeHUll  Xapakmepuzoeams  COCTaB,  CTPOCHHE,
bu3nYecKe W XMMHYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTEICH pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, dTaH, JTHJICH, IPOIMICH, alleTHUJICH,
Ooyramuen - 1,3, metmnOyTtagueH-1,3, 6€H301, METaHOJ, STAHOJ, dTUJICHIIUKOJIb,
TIIMIepuH, (PEHOJ, aleTanbJerd, MypaBbUHAsS M YKCyCHas KHCIIOTHI, TJIFOKO03a,

Kpaxmayi,  IeJUII0JI03a,  aMUHOYKCYCHas  KHCIIOTa); ULTIOCIPUPOBAMb



9

TCHETHUYECKYIO CBSI3b MEXIY HUMH YPAaBHCHHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKHUX
PEaKIHii ¢ UCTIOTH30BAHUEM CTPYKTYPHBIX (popMyII;
chopmuposaHnocms yMeHull XapaxKmepu3zosams cocmas, cmpoenue, QusuiecKue
U Xumuyeckue CBOUCMEA MUNUYHBIX Npeocmagumenei pasiuidHblX KIAcco8
OpP2AHUYECKUX BeUeCmB. ANIKAHO8, YUKIOAIKAHO8, AJIKEHO8, ANKAOUEHO08, AJIKUHOG,
apomMamuyeckux y2n1e6o000po008, CNUpmMos, anb0e2udos, KemoHo8, KapOOHOBbIX
KUCTIOM, NPOCMBIX U CIAONHCHLIX IPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIIOM,  0elKko8,  y21e8o008  (MOHO-, Ou- U  NOJUCAXAPUOO8);
ULTIOCMPUPOBAMb  2eHEMUYeCKYI0  C653b  MedcOy — HUMU  VPABHEHUSMU
COOMBEMCMBYIOWUX XUMUYECKUX PeaKkyuti ¢ UCNOIb308AHUEM CIMPYKMYPHbIX
Gdopmyn,;

choOpMUPOBAHHOCMb YMEHUsL XapaKmepu308ams UCTOYHUKU yTIIEBOJOPOTHOTO
ceIpbsi  (HepTh, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MEPEepadbOTKH U

MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

10)  cpopmuposannocms ymenuii npo8oOUMdb BBIUUCICHHS TI0 XUMHYECKUM

ypaBHEHUsIM (Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIA MPOJIYKTa
peakuuy O HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX

BELLECTB MU NPOAYKTOB PEAKIIHH);

11)  cgopmuposannocms ymenuti 6radems CUCTEMOW 3HAHWH 00 OCHOBHBIX

METO/IaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMBIX B XUMUH NP W3YUEHUH BEIIECTB U
XUMHUYCCKUX SBJICHUH (HAOII0IeHNEe, U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCNOb3068aMb CUCTEMHBIE XUMHWYECKHE 3HAHUS ISl TPUHATHS PEUICHUWA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMU M UX

IMPUMCHCHHUCM

C¢0pMMpO8CZHHOCWlb 611a0eHUsL CUCTEMOU 3HAHUL O ecnecmeeHHOHAYYHblx Memooax

NO3HAHUA — HCZ6]ZIO()€HMM, usmepeHuu, MOO@]ZMpOGClHuZ/l, IKcnepumernme
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(peanbHOM U MBICIEHHOM) U YMeHUst NPUMEHSAMb dMU 3HAHUSL, CHOPMUPOBAHHOCTb
VMeHUs. NPUMEHSAMb OCHOBHble ONepayul MblCIUMENbHOU 0eamelbHOCmy —
aHanu3 u CcuHme3, cpaeHeHue, 0000WeHUe, CUCMEMAMU3AYUIO, BbIABTIEHUE
NPUYUHHO-CIEOCMBEHHbIX — C853ell — Ol U3BYUeHUs CBOUCMmSE Geuecms U
XUMUYECKUX PeaKyuil;

12)  cpopmuposannocms ymenuu cobarodams npauna MONb30BAHUS XUMUUYECKOM
MoCyJIo U J1abopaTopHBIM O00OPYIOBAaHUWEM, a TaKKe MpaBuiIa OOpaleHus C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSAMH I10 BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHYECKUX OTBITOB;

13)  cgopmuposannocmes ymenuul nIAGHUPOBAMbL W BLINOJHAMbL XUMHUYECKUN
OKCMIEPUMEHT (TIpeBpallleHuss OPraHWYeCKHX BEIIECTB TIPU  HAarpeBaHWH,
MOJIyYCHHE OTHJIEHA W M3YYCHHE €ro CBOWMCTB, KA4YECTBEHHBIC pPEaKIUU
OpTraHWYECKUX BEIICCTB, JEHATypamus OETKOB IIpH HArpeBaHWM, I[BETHHIE
peaknuu OEIKOB) B COOTBETCTBHM C TPABWJIAMHU TEXHHUKU O€30MACHOCTH TPHU
oOpallleHU! C BEHIECTBAMHU U JIa0OPATOPHBIM OOOPYJIOBAHUEM, NPeOCmAs/Isinb
pe3yibTaThl XMMHMYECKOTO OJKCIIepuMEHTa B (opMe 3aluch ypaBHEHHM
COOTBETCTBYIOIIMX pEAKIUA €U hopmyiuposams BBHIBOJBI HA OCHOBE DJTHX
PE3yNIbTaTOB;
chopmuposaHnocms  yMeHUl: CaMOCMOSAMENbHO NIAHUPOBAMb U  NPOBOOUMb
XUMUYECKULl IKCNepuMeHm (NoiyueHue u uzydeHue CEOUCME OpPSaHUYeCKUX
gewecms, KauecCmeeHuvle peakyuu yeneeo0opooo8 pPA3IUYHLIX — KIACCO8 U
KUCTIOPOOCOOEPAHCAWUX OPSAHUYECKUX Beujecms, peuleHue IKCNepUMEHMAIbHBIX
3a0ay N0 PACNO3HABAHUIO OP2AHUYECKUX 6eljecms) ¢ COON0eHUueM Npasu
be3onacno2o obpawjeHus ¢ eewecmeamu U J1aOOPAMOPHLIM 000PYO0BAHUEM,
Gdopmyruposames  yeib UCCIE008AHUS, NPeOCMABIAmMbd 6 pAa3IU4HOU popme

Ppe3ynbnanibl IKCnEPpUMeERnaA, AHAJaUu3upoeanitvb U OyeHuednsb ux docmoeepuocmb;
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14)  cghopmuposannocms  ymenuii Kpumuuecku aHaIU3UpPOBAMb XUMUYECKYIO
uHpOopMaIIo, ModydaeMylo U3 pa3Hbix ucrounnkoB (CMU, Uurtepuer u np.);

chopmMuposaHHocmos yMeHul: 0CyUlecmeaisims YeleHanpasieHHblil NOUCK

XUMU4eckou uHgopmayuu 6 paziudHblX UCMOYHUKAX (HAYUHAS U YYeOHO-HAYUHAS
aumepamypa, CMHU, Uumepnem u 0p.), Kpumuuecku aHaiu3uposams XuMu4ecKkyo
ungopmayuro, nepepabamvieams €€ U UCHOIL308AMb 6 COOMBEMCMBUU C
nocmaeieHHou yuyebHot 3adayetl

15) copmuposannocms  ymenuii  cobmooamv  npaguia  SKOJOTUUYECKU
1€J1eCO00pa3HOr0 MOBEACHUS B OBITY U TPYJIOBOM JESITEILHOCTH B LEISIX
COXpaHEHUsI CBOETO 3/I0POBbSl U OKPYXAIOLIEH MPUPOIHON CpEeAbl; 0Co3HaA8amv
OMACHOCTh BO3JICMCTBUSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasi cMbicn mnokazatens [IJIK (mpenenpHON — AomycTUMOi
KOHIICHTpAIMHN), MNOACHAMbL  HA  TpPUMEpax  CIOCOObl  YMEHBUICHHS |
NpeNOTBpAlleHUs] HMX BPEIHOrO BO3JEHCTBHUS HA OpPraHu3M  4eJOBEKa,
AHAU3UPOBAMb  YeNeCOOOPA3ZHOCMb NPUMEHEHUs Op2aHU4ecKUx eewjecms 8
NPOMbIULTIEHHOCMU U 8 ObIMY C MOYKU 3PEHU. COOMHOULEHUS] PUCK-NOJIb3A

16) nanga oOywaromuxcsi C OrpPaHUYEHHBIMU BO3MOKHOCTSMH 3I0pPOBBS: YMEHHUE
NPUMEHSITh 3HAHUSI OO0 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB M
XUMHUUYECKUX SIBIICHUM;

17) nnd cnensiX U c1a0OBUASIIKUX O0OYYArOUIUXCS: YMEHHE UCIIOIb30BATh peabe(HO

TOYEYHYI0 cucTteMy obo3HaueHui JI. bpaiins pisd 3anucu XuMu4eckux Gopmyi.

B 11 knacce npeaMeTHbie pe3yJbTaThl 0CBOeHHS Kypca «O0mas u

HEOpraHmvdeCKasd XuMHus» OTPAXKaAIOT:



1)  cpopmuposannocms  npeocmaenenuti: 0  XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHON KAapTUHBI MHpA, POJU XUMUU B TIO3HAHUU SIBJICHUHN
npupoasl, B (POPMUPOBAHWUU MBIIUICHUS W  KYJbTypbl JUYHOCTH, €€

(GyHKIHOHATBHOM IPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX

3a4a4 KU OKOJIOTHYCCKU 00OCHOBAHHOI'O OTHOIICHHUSA K CBOCMY 3J0POBBIO H

IPUPOAHOMU CpeEJIE;



2)

3)

elaoenue CHUCTEMOM  XUMHWYECKHX  3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOTOJIAraolife MOHITUS (XMMUYECKHI 3JIEMEHT, aToM, W30TOoIN, §-, p-, d-
AIIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJSIPHBI 00BEM,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKas CBSI3b
(koBaJieHTHAasl, WOHHAs, METAJIMYECKasi, BOJOPOJHAsA), KpHUCTaUIMYecKas
pelIETKA, TUMBI XUMUYECKUX PEAKIUWA, PACTBOP, JICKTPOJIUTHI, HEAIEKTPOIIUTHI,
ANEKTPOJUTHYECKAST JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XHMHYECKOE PaBHOBECHUE, TEOPUU U 3aKOHBI (TEOopHs
AJICEKTPOJUTUYECKON OHUcconMranuu, nepuoauueckun 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHUs MacCChl BEIECTB, 3AKOH COXPAHECHUS W NMPEBPAILLICHUS SHEPTUU
MpY XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN S3bIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JISKAIIME B OCHOBE INMOHUMAaHUS NMPUUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBIICHHUM, (DAKTOJOTMYECKUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJTYUYECHUH U 0€30IIaCHOM MCTOJIb30BAHUM BAXXHEUIIINX HEOPTaHUYECKUX

BCIICCTB B 6BITy " HpaKTquCKOﬁ ACATCIIPHOCTH 4YCJIOBCKA,

co8peMenHble NPeoCmasieHus 0 CMpOeHUlU eecmsed Ha AamoMHOM, UOHHO-
MOJNEKYIAPHOM U HAOMONEKVIAPHOM YPOBHAX, NPeOCMAasleHUus O MeXaHusmax
XUMUYECKUX pearyutl, mepmMoOUHAMUYECKUX U KUHEeMU4eCKUux 3aKOHOMEPHOCHIAX
UX NPOMEKAHUs, O XUMUYECKOM PAGHOBECUU, PACMBOPAX U OUCNEPCHBIX CUCEMAX,
Gaxmonocuueckue ceéedeHus O C80UCMBAX, cocmase, NOLyYeHUuu U 06e30nacHoM
UCNONIL30BAHUU BANCHEUUIUX HEOP2AHUYECKUX Beujecms 8 Oblmy U NPAKmuyecKkoll
O0esimelbHOCMU ~ YelogeKkda,  OOWux  HAy4YHblX  NPUHYUNAX — XUMUYECKO20

npou38o0cmaea;

chopMUPOBAHHOCb YMEHULl 6blAGNIAMb XapaKTepHbIE TPHU3HAKH TOHSTHA,
VCMAaHAIU8ams UX B3aUMOCBSI3b, UCNO0Ab3068aMb COOTBETCTBYIOIINE TTOHATHS TIPH
OMMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEeBpaIlCHUM;
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4)

5)

6)

choOpMUPOBAHHOCMb YMEHULl UCNONIL3068AMb XUMHYECKYI0 CHUMBOJUKY IS
cocTaBieHUs (OpMYJ BEIIECTB W  yPaBHCHHM XHMHYECKHX  PEaKIUii;
cucteMmarndeckyro HoMmeHKIaTypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BellecTB (yrapHbld Ta3, YIJICKUCIBIA ra3, aMMuak, raméHas
W3BECTb, HEeTallIEHast U3BECTh, MUThEBAs CoAa, MUPUT U JIp.);

cghopmuposannocmos ymenutll onpeoensims BaJEHTHOCTbh M CTEIICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX Pa3JIMYHOrO COCTaBa; BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAsS, METAJUTMYECKasl, BOJIOPO/IHAS) B COCAMHEHUSX; THUII
KPUCTALIMYECKON PEIIETKU KOHKPETHOTO BEIeCTBa (aTOMHAas, MOJICKYJISpHas,
MOHHAs, METAJUIMYECKas); XapaKkTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHCHUM;
chopmMuUpoBaHHOCMb YMeHU O00BACHAMb 3ABUCUMOCIL CEOUCME Beujecmas om
8UOA XUMUYECKOU CB85A3U U MUNA KPUCMALIUYECKOU peulémKl, OOMeHHblU U
OOHOPHO-AKYENMOPHBLIL MEXAHUZMbL 00PA308AHUS KOBAIEHMHOU C8A3U,

cghopmuposannocmo VYMeHUU YCMAaHAa8IUBAMb MIPUHAJIE)KHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTAaBy K OMNpeNeIEHHOMY Kiaccy/TpyIie
COCIMHEHUH (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUIbl, OKCUIbI, OCHOBAHU,
KHUCJIOTHI, aM(OTEpPHBIE TUAPOKCHUIbI, COJTH/
CGHOpMUPOBAHHOCMb YMEHUIL: KIACCUPUYUPOBAMb. Heop2aHuyecKue seujecmaed no
UxX cocmagy; Xumuyeckue peakyuu no pasiudHbiM NPUHAKAM (YUCIy u cocmasy
peazupyrowmux eeujecms, meniosomy 3¢ggexmy peaxyuu, uzMeHeHUo cmeneHell
OKUCTIeHUsT  DJIeMEeHMOo8, 00pamuMoCcCmu, Y4acmuio Kamaiuzamopa u m.n.);
CAMOCMOSIMENILHO  8bIOUPAMb  OCHOBAHUSL U Kpumepuu O Kiaccupuxayuu

uzydaembvplx eeugecme U XuMudeckKkux peam;uzl;



7)

8)

9

chopmMuposaHHoCcmsb YMeHUll packpbléams CMBICI TEepUoAndecKoro 3akoHa /Jl.
. Memnpeneera 51 JIEMOHCTPUPOBATH ero CUCTEMATU3UPYIOILYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIUY;

chopmMuposaHHOCmMb  YMEHUUl  Xapakmepu3o06ams DIEKTPOHHOE CTPOEHUE
aTOMOB XHMHMYECKHUX »3JIeMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cucTeMbl
xumuueckux snemeHtoB . M. MenneneeBa, uMCnonb3ys MNOHATHUS «S-, p-, J-
AIEKTPOHHBIE opOuTamny, «IHEPreTUYECKHUE YPOBHIY; 00BACHAMb
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCIUHEHUU
o repuojiaMm u rpynnam [lepuoamyeckoit cucteMbl XuMudeckux 3semeHToB /1. H.
Menpeneesa,
«OCHOBHOE U B030VHCOEHHOE IHep2emuyecKue COCMOSHUA aAmomay, OOBACHAMb
3AKOHOMEPHOCMU USMEHEHUS CBOUCME XUMUUECKUX JJIeMEHMO8 U UX COeOUHeHUl
no nepuodam u epynnam Ilepuoouuecroii cucmemwl /| U Menoeneesa, éanenmuoie
B03MOJICHOCIU AMOMO8 3JIEMEHMOE HA OCHOBE CMPOEHUSs UX 31EeKMPOHHbIX
obonouex

cpopmuposannocms  yMeHuili  Xapakmepuzoeamsv  (onucvléamy) — oOLIUE
XUMHYECKUE CBOWCTBA HEOPraHUYECKUX BEILIECTB  PA3JIMYHBIX  KJIACCOB;
noomeepoicoams CyIECTBOBAHUE T€HETUYECKOM CBS3M MEXIYy HEOPTraHUYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUUYECKHUX PEAKIIHIA;
cghopmuposannocme YMeHUs packpvieams CYWHOCMb:
OKUCTIUMENbHOBOCCIMAHOBUMENIbHLIX — PeaKyuil. ~ NocpeocmeomM  COCMAasaeHUs
9NEeKMPOHHO20 bananca >SMmux peakyuti, peakyuti UOHHO 20 00OMeHa NYyMméM
COCMABNeHUuss UX MNOAHLIX U COKPAUJEHHbIX UOHHLIX VYPABHEHUU, peakyuul
2UOpPONU3A, peaKyuii KOMNIeKcoobpaszo8anus (Ha npumepe 2UOPOKCOKOMNIEKCO8

UUHKA U a]llOMMHM}Z),'



10) cghopmuposannocms ymenus Kiaccuuyuposams XUMUYECKHE PEAKIMH TI0
pa3TUYHBIM MPU3HAKaM (YUCIY M COCTaBY pPEarupyromldX BEIIECTB, TEINIOBOMY
b deKTy peakiu, U3MEHEHHUIO CTENEHEH OKHCIIEHUSI 3JI€MEHTOB, 00paTUMOCTU
peaKIMK, YYaCTUIO KaTaanu3aropa);

11) cpopmuposannocms ymeHnuti cocmasnsims YpPaBHEHHS PEAKIUN Pa3IMUHBIX
THUIIOB; TTOJTHBIC U COKPAIIEHHBIC YPaBHEHHUS PEaKIMii HOHHOTO 0OMEHA, yUNUThIBas
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA;

12)  cpopmuposannocms  ymenuii npoeoOumsv  PEAKUUU, TOJITBEPIKIAIOIINE
KAYECTBEHHBI COCTAaB pa3JMYHBIX HEOPraHMYECKUX BEIIECTB; PACHO3HABAMD
OTIBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOMINE B BOJIHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;

13) cpopmuposanrnocms VYMeHUl packpvieams CYLIHOCTH
OKHUCJIUTEIbHOBOCCTAHOBUTENBHBIX ~ PEAKIMA  TOCPEJICTBOM  COCTaBIICHUS

AIIEKTPOHHOTO OajlaHca ATUX PeaKInii;

14)  cpopmuposannocms ymeruii 06vACHAMb 3aBUCUMOCTb CKOPOCTH XUMUUYECKOM
peakiMu OT pa3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XHUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHeIIHEro Bo3jaeicTus (mpunnum Jle [latense);
copMUpo8aHHOCMb  YMEeHUsI  OOBACHAMb — 3AKOHOMEPHOCMU — NPOMEKAHUs.
XUMUYECKUX peakyull ¢ YUEMoM UX IHepeemuyecKux xapaKmepucmuk, xapakmep
UBMEHeHUsl CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCMU Om  PA3TUYHBIX
Gdaxmopos, a makdice Xapakmep CMewjeHuUsi XUMUYEeCKO20 pPasHO8ecusi Noo

GAUSAHUEM BHEeWHUX 8030eticmautl (npunyun Jle [llamenve),

15) cgopmuposannocms ymenuti xapaxmepuzoseams XUMHYECKUE TPOLECCHI,
JIekKaIMe B OCHOBE MPOMBIILUICHHOTO MOJY4YeHUsI CEpPHOM KHUCIIOThI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUA 00 OOMIMX HAYYHBIX MPUHIIUAIAX |

OKOJIOTHYCCKHUX HpO6JI€MaX XUMHYCCKOT'O ITPOU3BOACTBA,
3



CCﬁOpMMpOGdHHOCWlb VYMEHUA XapaKmepusoeambvp XumudecKue peaxkyuu, geacaujue
6 OCHO6€ NPOMbBIUIEHHO2O0 NOJIYYEeHUA cepﬂod Kucjiomsl, dmMMudaKa, 061/141/18
HAy4Hbvble NPUHYUNBLL XUMUHYECKUX I’lpOI/ISGOaCWl@,' M€ﬂ€C006pa3HOCI’Hb NpUMeHeHUsl
HeopcaHUu4YeCKux eewiecme 6 npomblulleHHocmu U 6 6blmy C MOYKU 3peHUA

COOMHOUWIERHUA PUCK-NOJb3A,

16) cgopmuposannocms ymenuu npogoOums BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBas JOJisi BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta3oB
IPY XUMHUYECKHUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WU O00BEMY OJHOTO M3 YyYAaCTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3(QeKTa peakinud Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

copmMupoeaHnocms yMeHus npo8ooUmMb pacuémpl. ¢ UCNOIb308AHUEM NOHAMULL
«maccoeas 00Jisl Gewecmsea 8 pacmeope» U «MOJAPHASL KOHYEHMPAYUs», MAccol
gewjecmea iU 00veMa 2aza no U3BECMHOMY KOIUYECMBY 8euiecmea, Macce uil
00bEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyUuU 8eujecms, meniogoco d¢ppexma
peaxkyuu, 3Ha4eHus 6000pOOHO020 NOKA3AMeNs pACmEOpO8 KUCIOM U Weslodell ¢
U3BECMHOU CIMENeHbo OUCCOYUAYUU, MACCbl (00bEMA, KOIUYeCmea euwecmaa)
npoOYKmMa peaxkyuu, eciu 00HO U3 UCXOOHbLX 8eujecms 0aHo 8 8ude pacmeopa ¢
onpeoenéHHol Macco8oll 0oJiell pacmeopPEHHO20 eecmaa Ulu 0aHo 8 u3obimke
(umeem npumecu),; 001U 8bIX00a NPOOYKMA Pearyuu; 00bEMHBIX OMHOUEHUL 2A308;

17)  cpopmuposannocms ymenuti cobrrooams npasuia TOIb30BAHUS XUMHUYECKON
MoCyJI0il U J1abopaTopHBIM OOOPYJOBaHUEM, a TaKXKe MpaBuiia OOpalleHus C
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIMSAMH TIO BBITIOJHEHUIO Ja00paTOPHBIX
XUMHYECKUX OIBITOB;

18)  cpopmuposannocms ymeHuti naAHUPOBAMb U  BLINOAHAMb XUMUYECKUN

AKCHEPUMEHT (Pa3l0KEeHUE MEPOKCUIa BOAOPOAA B MPUCYTCTBUU KaTAIM3aTOPA,
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OTIPEJICIICHHE Cpelbl PAaCTBOPOB BEIIECTB C TOMOIIBI0  YHUBEPCAIBHOTO
WHIMKATOPA, BIUSHUE PA3TUYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIINH,
peakiMu MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMu Ha cynbdar-, kKapOoHAT- |
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHMSI, PEIICHHE 3KCTIEPUMEHTAIBHBIX 3a7ad 10
TeMaM «Metamutey U «HemeTamnb») B COOTBETCTBHM C TpaBUJIaMU TEXHUKH
0e30MacHOCTH MpU OOpAIllEHUH C BEIIECTBAMU U Ja0OPATOPHBIM 000PYI0BaHUEM,
npedcmaesnsimes Pe3ynbTaThl XUMUYECKOTO OKCIEpUMEHTa B (opMe 3ammcu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U hopmynupoeams BBHIBOIABI Ha OCHOBE
ATUX PE3YIHTATOB,

chopmMuposaHHocms  yMeHull: CaMOCMOAMENbHO NIAHUPOBAMb U  NPOBOOUMDb
XuMuyeckuli  IKCnepumMeHm  (npogedeHue  peakyuul — UOHHO20  OOMeEHa,
noomeepiycoeHue  KauecmeenHo20  COCMABA  HeOpP2aHUYecKUx  6eujecms;
onpeoesienue cpeovl pacmeopos Geuecms ¢ NOMOWbIO UHOUKAMOPOS, U3yueHue
GIUAHUA PA3TUYHBIX (PAKMOPOE HA CKOPOCMb XUMUYECKOU pearyuu, peuleHue
IKCNEPUMEHMANbHBIX  3a0ay no memam «Memannvly u «Hememannvly) c¢
cobo0enuem npasuil 6e3o0nacHo20 oopaujeHus ¢ seuwecmsamu U 1abopamopHsvim
obopyoosanuem, Gopmyruposams yeib UCCIe008AHUS, NPeOCMAGIsAmb 8
PAa3IudHoU opme pesyrbmamol IKCNepUMeHma, aHatu3uposams U OYeHUu8ams ux
00CMOBEPHOCIb,

19)  cgopmuposannocme  ymenutl Kpumuyecku aHAIU3UPO8AmMb XUMHUECKYIO
uHpOpMAITUIO, TIOTyYaeMyIo U3 pa3HbiXx nctounukoB (CMU, MaTtepHeT u ap.);

20) cpopmuposannocme  ymenuu — cobmooamv  Npasura  IKOJIOTUUECKH
L€J€CO00pa3HOro IMOBEAEHUSI B OBITY U TPYAOBOW JEATEIBHOCTH B LENIIX
COXpaHEHHUSI CBOETO 3J0POBBS M OKPYKAIOIICH MPUPOTHOW Cpeabl; OCO3HABATh
OITACHOCTH BO3JICHCTBHSI HA )KUBBIC OPTaHU3MbBI ONIPENICIEHHBIX BEIIECTB, TOHUMAs

cmbicn nokazatens [IJIK (mpegenbHO JOMYCTHUMOI KOHIIEHTPAIUU), HOSACHAMDb
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HAa TpUMeEpax CHOCOObl YMEHBIICHUS U TMPEJOTBPAIEHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

chopmuposaHHoCcmb  YMeHUll. coOM00ams Npasula Noab3068AHUS XUMUYECKOU
nocyoou u J1abopamopHviM 000py008anuemM, o0oOpaujeHus ¢ eewecmeamu 8
COOMEEemMCcmeuly ¢ UHCMPYKYUAMU NO GbINOJIHEHUIO 1AO0PAMOPHbLIX XUMUYECKUX
ONbIMOG, IKOJNOSUYECKU UenecooOpasHo20 nosedeHuss 8 Ovlmy U mpyoosou
0esmenbHOCU 8 YelsaX COXPAHEHUsl C80e20 300P08bs, OKpyicaloujel npupooHou
cpedbl U OOCMUDIICEHUs. €€ YCMOUYUBO20 pA3eUmus, 0CO3HABAMb ONACHOCHb
MOKCUYECK020 OeUCMBUSl HA JHCUBbIE OP2AHU3MbI ONPEOESIEHHbIX HeOpP2aHUYeCKUX
gewecms, nouumas cmuvici nokazamens IIJ[K (npedenvnou  donycmumot
KOHYyenmpayuu), cqpopmuposanHoCcms YMeHULL: OCYUjeCmeisims
YeeHanpaesienHblli NOUCK XUMUYECKOU UH@opmayuu 6 pa3IudHblX UCMOYHUKAX
(Hayunas u yuebHo-nayunas aumepamypa, CMHU, Unmepnem u Op ), kpumuuecku
AHANU3UPOBAMb  XUMUYECKVIO  UH@opmayuio,  nepepabamvieamsv €€ U
UCNOIL306aMb 8 COOMBEMCMBUNU C NOCMABIIeHHOU Y4eOHOoU 3adayell

21) s oOydaromuxcs € OTPaHUYCHHBIMH BO3MOXKHOCTSMHU 3JIOPOBBS: YMCHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYNMHBIX METOJaX IO3HAHUS BEIICCTB U
XUMUYECKUX SIBJICHUM;

22) a4 cIenblX U cIa0oBUISAIIMX 00yUaAIOIIMXCS: YMEHHUE UCII0JIb30BATh PelbeHO
TOYEUYHYI0 cucTteMy o0o3HaueHui JI. bpaiins ayig 3anucu XUMHUYECKUX (PopMyIL.
PesynbraThl 00yueHuss Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHBI Ha OOIIYIO

GyHKIHOHATBHYIO TPAaMOTHOCTb, MOJYYEHHE KOMIIETEHTHOCTEH MJi MOBCETHEBHOMN

KU3HU W 00mero pas3BuTus. Pe3ynbrarbl 0o0yueHUs Ha YIrIIyOJIEHHOM YPOBHE

OpPUEHTUPOBAHBI HA MOJYyYECHUE KOMIETEHTHOCTEH JIJIs1 TOCIE Yy OIIeH

npo(hecCHOHATBFHOM IEATENIBHOCTH KaK B paMKax JaHHOW MPEeIMETHOW 00JacTH, TaK U

B CMEXXHBIX C HEH 00J1aCTIX.



COAEPXKXAHME YYEBHOI'O IPEMETA «XUMMSA»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBBI YPOBEHD

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMMH

[Ipenmer oOpraHnyYecKOM XHMHUHU: €€ BO3HUKHOBECHHUE, Pa3BUTHE WM 3HAYECHUE B
MOJY4YEHUH HOBBIX BEIIECTB W MaTEpUAIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuuenuit A. M. bytiepoBa, e€ ocHOBHbIE MoJoKeHHs. CTPYKTYpHBIE (POPMYIIbI
OpraHu4ecKux BewecTB. ['omonorus, nzomepus. XUMHUYECKasi CBSI3b B OPTaHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenrie o KkiIaccupukauuu oOpraHuyeckux BemectB. Homenkmarypa
OpraHUYeCKUX COCAMHEHUM (cUcTeMaThueckas) ¢  TPUBUAIBHBIC Ha3BaHUs
BOXHENIINUX MPEACTABUTEIEU KIIACCOB OPTaHUYECKHUX BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJbl HW3Yy4YEHUS BEIIECTB M WX M[PEBPaALICHUI:
O3HAKOMJICHUE ¢ 00pasiaMy OPraHMYEeCKUX BEIIECTB W MaTepUaaMH Ha WX OCHOBE;
MOJICIUPOBAaHUE MOJIEKYJl OpPraHMYEeCKUX BEIIECTB; HAONIOJEHWE U OMNUCAHUE
JEMOHCTPALMOHHBIX OIIBITOB 110 IPEBPALICHUI OPraHUYECKUX BEILIECTB IIpU
HarpeBaHuu (IUiaBlieHne, OOyTIIMBaHUE U TOPEHUE).

Yriaesoaxopoasl

AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — NPOCTEUIINE
MPEICTaBUTENIN AIKAHOB: (PU3NYECKUE U XMMUYECKHE CBOMCTBA (PEAKIIUU 3aMEIICHUS
Y TOPEHHUSI ), HAXOXKJIEHUE B MPUPOJE, MOJyUCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW PsAl. DTUJIEH U MPONHICH —
MPOCTEUIINE TMPEACTABUTENM QJIKEHOB: (U3MYECKHe M XHUMHUYECKHE CBOICTBa
(peakuu  THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUApPATALUHA, OKHCICHUS |

MOJINMEPHU3AIIIH), TOTYyYEHUE U IPUMEHEHHE.



Ankxanuensl. byramuen-1,3 u werunOyrtamuen-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKUE CBOWCTBa (peakuuss mnonumepusanuu). I[loaydeHne CHHTETHYECKOIO

Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, TOMOJIOTHUECKUI psll. AUETHICH —
MPOCTEUIINHN MPEACTABUTEND AIKUHOB: COCTaB, CTPOCHUE, PU3NYECKUE U XUMHUECKHE
CBOMCTBa (peakuuy THAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUApATALMH, TOPEHUS),
MOJTy4YE€HUE U IPUMEHEHHE.

Apensbl. beH3on: coctas, crpoeHue, GU3NUeCKue 1 XUMUUECKUE CBOMCTBA (peakinu

TraJIOTEHUPOBAaHUA W HUTPOBaHWA), MOJIy4YEHUWE M MpuMeHeHue. ToJyos: cocTaB,

cTpoeHHue, (U3MYECKHE M XUMHYECKHUE CBOWCTBA (pEaKlMK TaJOrCHUPOBAHUS U
HUTPOBAaHMs) NOJYYEHUE U NMpUMEHEHHEe. TOKCUMYHOCTh apeHOoB. ['eHeTnueckas CBs3b
MEK]ly YTIE€BOJOPOJAMHU, MPUHAIIEHKAITUMHU K PA3TUUHBIM KJIACCaM.

[TpupoaHbie UICTOYHUKH YTIIEBOIOPOAOB. [IprpoaHbIii Ta3 U MOMyTHBIE HEPTSIHBIC
ra3el. Hedtp u e€ mpoucxoxaenue. CrocoObl mnepepabOTKM HEPTU: TMEpPEeroHKa,
KPEKHUHT (TepMUYECKUH, KaTAIUTUYECKUA), Tupou3. [IpoaykTsl mepepaboTku HE(TH,
UX MPUMEHEHNE B MPOMBIIUICHHOCTA U B ObITy. KaMeHHBIN yroib U MPOAYKTHI €T0
nepepadoTKHU.

OKCIIEpUMEHTAIbHBIE ~ METOABl H3YyYEHHUS BEIIECTB W HUX NPEBpALCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy IulacTMacc, KaydyyKoB U pe3uHbl; Komuiekuuu «Hedtb» u
«YTOolIb»; MOJENUPOBAaHUE MOJEKYI VYIJIEBOAOPOJAOB U TaJOr€HONPOU3BOIHBIX;

MPOBEJCHUE MPAKTUYECKONU pabOThI: MOMyUYeHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuéTHble 3agaun
Brrurcnenust mo ypaBHEHUI0O XUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJINYECTBA
MCXOJHOTO BEIECTBA WJIM NPOJYKTa PEaKlMu [0 H3BECTHBIM Macce, OOBEMY,

KOJIMYCCTBY OAHOI'O M3 MCXOAHBIX BCIICCTB UJIH IIPOJYKTOB peaKHI/II/I).



Kuciiopoacoaep:kamue opranu4eckue coeJMHeHus

[IpenenbHpIe OAHOATOMHBIE CIUPTHL. METaHOM U ATAHOJI: CTPOCHUE, (GU3UIECKUE U
XUMUYECKUE CBOMCTBa (pEaKkIuu C aKTUBHBIMU METaJJIaMU, TaJIOTEHOBOJAOPOIaMHU,
rOpeHue), TpuMeHeHne. BonopoaHbie CBSI3U MEXKy MOJIEKYyJaMH CUpToB. JleiicTBre
METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M 4YeJIOBEKa.

MHoOroaroMHbie CIUPTHI. ITUICHIJIMKOIL U TIULEPUH: CTpOoeHUE, HU3UYECKHUE U
XUMUYECKUE CBOMCTBA (B3aMMOJACICTBHUE CO IIETOYHBIMH METAJIJIAMU, Kaue€CTBEHHAs
peakiusi HAa MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M yenoBeka. [Ipumenenne
[IIMLEPUHA U STUJICHTJIUKOJISL.

®deHo: CTpoeHue MOJIEKYJIbl, (PU3HMUECKHE U XUMMUYECKUE CBOMCTBA. TOKCUUYHOCTh
¢denomna. [Ipumenenue denona.

Anbnierusipl 1 KeToHbl. DopMalibACTU/l, alleTAlIbJIETU: CTpoeHue, (U3NYECKUe U
XUMUYECKUE CBOMCTBAa (pEaKklMU OKHUCJIEHUS M BOCCTAHOBIICHUS, KaY€CTBEHHbIC
peakium), NoJiy4YeHue U MIpUMEHECHHUE.

AIICTOH: CTpOEHHE W3MYECKHUE U XUMHYECKHE CBOMCTBA CaKIIMH OKHCJIICHHUA U

BOCCTAHOBJICHUS), IMOJYUYCHHUC U IPUMCHCHHC.

OAHOOCHOBHBIE MpefeNbHble KapOOHOBbIE KHUCIOTHL. MypaBbuHAs W yKCyCHas
KHUCJIOTBI: CTpOeHue, (pU3MuecKue M XMUMHUYECKHe CBOMCTBA (CBOWCTBA, OOIIME s
KJ1acca KUCJIOT, peakius dTepudukaium), noiydeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsl KUCJIOTBHl KaK MPEJCTABUTENIN BBICIIMX KapOOHOBBIX KHMCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBUE.

Cnoxsble 3(Upbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CIOKHBIX
a¢upos. Kupsl. I'uaponus xupos. [Ipumenenue xupoB. buongornyeckas poiib KUpPOB.

VYrneBoapl: cocraB, KilacCU(PUKAUUs YIVIEBOJAOB (MOHO-, IU- U IOJMCAXAPHUIDI).
['moko3a — mpocTelimii MOHOcCaxapul: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbI,

¢dbuznyeckre M XUMHUYECKHUE CBOMCTBa (B3auMmojeicTBue c rujpokcuoM menu(Il),
3



OKHUCJICHHE aMMHAYHbIM pacTBOPOM okcujia cepedpa(X), BOCCTaHOBICHHE, OpOKEHUE

TJIFOKO3b1), HAXOXK/IEHNE B TIPUPOJIE, MPUMEHEHHE, Ononornueckas poib. dotocunTes.
@pyKTO3a KaK U30MEP IITIOKO3HI.

Caxapo3a — MpeICTaBUTENb AMCAXAPUIOB, THIPOIN3, HAXOKICHUE B MPUPOAC U

IPUMCHEHHE.

Kpaxman u nemnono3a kKak MHOpupoaHble noiauMepbl. CTpoeHue Kpaxmana u
HeuTtoa03bl.  Pu3nueckue ¢ XMUMHUYECKHE CBOMCTBa Kpaxmana (THApPOIU3,
KaueCTBEHHAs pEAKLUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE ~ METOJAbl HU3YyYEHHUS BEIIECTB W HUX IPEBpALICHUN:
MpoBe/leHne, HAOMIOJIEHNEe U OINMUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Ka4yeCTBEHHBIC pEaKIMU OJHOATOMHBIX CHUPTOB (OKHUCJICHHE HSTaHOJIa
okcugoMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEUCTBHE TIUIEPUHA C
ruapokcugom menau(Il)), anpaernnioB (OKUCIECHHME aMMHUAYHBIM PAcTBOPOM OKCHJIA
cepeopa(X) u rugpokcugom wmeau(ll), B3aumMopjelcTBHE Kpaxmala C HOJOM);
MIPOBEICHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.
PacuéTHble 3agaun

Brluucnenus no ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOTO BEIIECTBA WJIM NPOJYKTa PEaKIMu [0 H3BECTHBIM Macce, OOBEMY,

KOJIMYCCTBY OAHOI'O M3 MCXOAHBIX BCIICCTB UJIN IIPOJAYKTOB peaKHI/II/I).

A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

AMuHpl. MeTHUIIaMWH M aHUJIWH: COCTaB, CTPOCHUE, DU3NYECKHE U XUMHISCKHUE



CBOICTBA (TOpeHUE, B3aUMOJACHCTBUE C BOJOW U KUCIOTAMM).

AMMHOKHCIIOTBl Kak aM(pOTepHble OpraHuyYecKkue coenuHeHus. Dusnyeckue u
XUMUYECKHME CBOMCTBA AaMHMHOKHMCIOT (Ha mpuMepe TriauuuHa). buonormuyeckoe
3HA4eHUE aMUHOKUCIOT. [lenTusl.

benkn Kak npUpoAHBIE BBICOKOMOJIEKYJISIpDHBIE coenunHeHHus. [lepBuuHas,
BTOpUYHAsT W TpEeTHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, IEHATYPALIMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKH.

OKCIIEpUMEHTAJIBHBIE ~ METOABI H3YyYEHMS BEIIECTB M UX NPEBPALICHUM:
HAOJIO/ICHNE U ONHCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OENKOB MpH

HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BbicokoMouieky/IsipHbIe COeIMHEHUSI

OCHOBHBIE TIOHSITUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEpPHU3AIlUU, CPEAHSS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOJbl CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHUA —
MOJIMMEPU3AIIUS U TTOJTUKOHICHCAIIUS.

IlnacTmMacchl  (HOAMATHUACH, NOJUIPONMICH, MNOJWMBUHUIXJIOPU IMOJHUCTHUPOJI).

HatypanbHblii ¥ CHHTETHYECKHE Kay4dyk (OyTaJMEHOBBIN, XJIOPONPEHOBBIA U

PI?;OH[!CHOBBI?I[. BosokHa: HAaTypaJIbHbIC (XJIOMOK, ICPCTh, IHéJ'IK), HCKYCCTBCHHLIC

(aLeraTHOE BOIOKHO, BUCKO03a), CHHTETHYECKHE (KAIIPOH U JIABCAH).

OKCIIEpUMEHTAIBHBIE  METOABI H3YyYEHMS BEIIECTB MW UX NPEBPAIICHUM:
O3HAKOMJIEHHE C O00pa3laMHM MNPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
Kay4yKOB.

MesxknpeaMeTHbIe CBA3H

Peasmmzanpst MexnpeaMeTHBIX CBA3EH IPU M3YYEHMM OpraHM4Yeckou xumuu B 10

KJIACCE€ OCYILECTBISETCS YEpe3 HCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHBIX
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MOHATUH, TaK W TIOHATHH, SBISIONINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC ITOHATHS: SIBJICHHWE, HAy4YHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHs, aHaJU3, CHUHTE3, KiIacCU(UKaIus, MePUOJAMIHOCTh, HAOIIOJCHUE,
HU3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: mMaTepus, SHEPTUs, Macca, aTOM, JJICKTPOH, MOJICKYJIa, YHEPTEeTHICCKUI
YPOBEHb, BEIIECTBO, TENIO, O0BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (HU3UUECKUE
BEITMYMHBI U €IUHUIIBI UX U3MEPEHUS.

buonorus: «ierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OWONOTHYECKH AaKTHUBHBIC BelecTBa (OCNKH, YTIJIEBOJBI, >KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOMABI, TOJE3HBIE HCKOMAeMbIe, TOIUIMBO,
pecypchl.

TexHoO0THS: MUIIEBBIE TPOAYKTHI, OCHOBBI PAITMOHAIEHOTO MTUTAHMUS, MOIOIIHE
CpEeIICTBA, JIEKaPCTBEHHBIE M KOCMETHYECKHUE TIPEemapaThl, MaTeprabl U3

VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASA XUMUS» YIJTYBJIEHHBIA YPOBEHD

TeopeTnueckne 0CHOBbI OPraHUY€ECKON XUMHUM

HpeI[MCT N 3HA4YCHUC OpFaHH‘IGCKOﬁ XUMHHU, MPCACTABICHUC O MHOFOO6pa3I/II/I

OPraHUYECKUX COCTUHECHUMN.

DJEKTPOHHOE CTPOEHUE aToMa YIJepoJia: OCHOBHOE UM BO30YXIEHHOE COCTOSHUA.
BaneHnTHble BO3MOXXHOCTM aroMa yriepoja. XHMHUYECKas CBA3b B OPraHUYECKUX
coenmMHEHUsSX. Tumbl THOpUAM3AIMA aTOMHBIX opOuTaneit yriepoma. MexaHU3MBI

oOpa30BaHUS KOBAJICHTHOW CBsi3M (OOMEHHBIA M JTOHOPHO-AKIENTOPHBIN). THIIBI



MEePEKPhIBAHUSI aTOMHBIX OpOUTaliel; 0- U J-cBsi3u. OnuHapHasi, JBOWHAS U TpOWHAs
cBs3b. CrocoObl pa3phiBa CBsI3e B MOJIEKyJax OopraHudeckux BemiectB. [lonsarue o
CBOOOTHOM pajukaie, Hykineoduie u anekTpodue.

Teopust cTpoeHHs] OpraHUYecKuX coeauHeHuii A. M. byTiepoBa U COBpEMEHHBIE
MPEJICTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUM CTPOCHUS OPraHUYECKUX
coeHeHU. MonekysapHble U CTpYKTypHble (hopmynbl. CTpyKTypHBIE (HOPMYJIIbI
Pa3IMYHBIX BUJIOB: Pa3BEPHYTAsl, COKpAILLEHHAs, CKEJIETHAS.

N3omepus. Buasl n3oMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIe 3PHEKTH B MOJIEKyJIaX OPraHUYECKUX COCTUHEHUU (MHIYKTHUBHBIN

¥ ME30MEPHBIN 3P PEKThI).

[IpeacraBnenrie o KiIacCUpUKANMK OpPraHUYECKUX BemiecTB. [loHsTHE O
dbynkuuonansHoM rpymnme. ['omonorus. ['omonoruueckue psansl. CucreMaruyeckas
HOMeHKJNaTypa opranuudeckux coenuHeHuit (IUPAC) u TpuBuanbHble Ha3BaHUS

OTZACJIBHBIX IIPEACTaBUTEIICH.

Ocobennoctu u KJaccudukanus OpraHUYeCKUX peaKIuii.
OKHUCIUTENBHOBOCCTAHOBUTEIIBHBIE PEAKIIUN B OPrAHUYECKON XUMHH.

ODKCNEPUMEHTAIbHBIE METOJbl HW3y4YE€HUS BEIIECTB M WX [PEBPalICHUI:
O3HAaKOMJIEHHE C 00pa3llaMl OPraHMYECKUX BELIECTB M MaTe€pUalaMH Ha UX OCHOBE;
ONBITHl IO NPEBPAIIECHUIO OPraHMYECKUX BEIIECTB IMPU HArpeBaHUM (ILJIABJICHUE,
OoOyTrfIMBaHWE W TOPEHHE); KOHCTPYHPOBAHUE MOJEICH MOJIEKYJI OpPraHUYEeCKUX
BEILIECTB.
Yriaesoxopoasl

Ankanbl. ['omosoruueckuii psii ankaHoB, oOmias QgopMmyna, HOMEHKIATypa H
u30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ ajJKaHOB, Sp’-
ruOpuan3anus aTOMHBIX opouTanel yrieponaa, o-cBs3b. Kondopmepsl. Ouznveckue

CBOMCTBA AJIKAHOB.



XUMHUYECKHE CBOMCTBA  QJKAHOB: PEAKUHUM  3aMEUICHHS, HW30MEpPU3AIUU,

ACTUAPHUPOBAHNA, HUKIMW3AOWH, IMHUPOJIN3ad, KPCKHUHIA, T'OPCHUA. HpCHCTaBHGHI/Ie (0)

MEXaHHU3Me PEaKIINi PAJIMKAIBLHOTO 3aMECIICHHMS.
Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs ¥ TPUMEHEHUE ATKAHOB.
Huxnoankanel. OOmas ¢opmysia, HOMEHKIaTypa U wuzomepusi. OcoOeHHOCTH
CTPOCHHS M XUMHYECKUX CBOMCTB MaIbIX (IIMKJIOMPOIIaH, IMUKIO0yTaH) U OOBIYHBIX
(IIMKIJIONIEHTaH, ITUKIIOTeKCaH) IUKIoaTkaHOB. CrocoObl MOJyYeHUS M IMPUMCHECHHE

TUKIOAJIKaHOB.

Ankensl. ['oMmonormueckuii psj  alkeHOB, oOmas GopMyna, HOMEHKJIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ aJKEHOB, SP TUOPHAM3AIMS
aTOMHBIX opOuTanel yriaeponaa, o- U A-CBa3U. CTPYKTypHass U TeOMeTpuuecKas
(uctpanc-) nzomepusi. PU3nUeCKUe CBOKMCTBA AJIKEHOB.

XUMHUYECKHUE CBOMCTBA: PEAKLIUH TPUCOCIUHEHNS, 3AMEILICHUS B a-II0JIOKEHHUE TTPU
NBOWHOM CBA3U, MOJMMEPU3ALMA U OKHUCJIEHHs. [IpencraBaeHre O MEXaHU3Me

peakiuu deKTpodunbHOro npucoeanHeHus. [Ipasuno MapkoBHUKOBA.

KauecTBeHHbBIE peakuny Ha JBOWHYIO CBSI3b.

CriocoObl OJTy4YEeHHsI U IPUMEHEHHE aJIKEHOB.

Anxanuenbl. Knaccupukauus ankaaueHoB (CONPSKEHHBIE, H30JIMPOBAHHBIE,
KyMyJHpOBaHHbIE). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XMMHYECKUX CBOMICTB
CONPSKEHHBIX IMEHOB, 1,2- m 1|, 4npucoenunenue. [lonmmmepnsanus CONPsSKEHHBIX
areHoB. CriocoObl MOJTy4YeHUsl U IPUMEHEHUE allKaIMeHOB.

Anxunbl. ['oMmonornueckuil psig aqkuHoB, oOmias ¢opMylia, HOMEHKJIATypa U
U30Mepus. OJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKWHOB, Sp-

ruOpuan3anus aTOMHbIX opOuTaneit yriepoaa. @uznueckue CBOMCTBA aIKHUHOB.

XHUMHYECKHE CBOMCTBA: PCaKkOu NMMpUCOCANHCHUA, AUMCPHU3alINU



Y TPUMEPHU3ALNH, OKUCIEHNs. KHCIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIIMX KOHLEBYIO
TPOMHYIO CBI3b. KaueCcTBEHHBIE pEAKIINY HA TPOMHYIO CBS3b.

CrniocoObl ToNTy4eHHs U MPUMEHEHUE aJTKUHOB.

ApomaThyuecKkue YrieBoJopobl (apeHsl). ['oMosioruueckuil psji apeHoB, 00Ias
(dopMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJIeKy/Ibl  OeH3osa. IIpaBuiio  apoMaTWYHOCTH, HPUMEPBHL  APOMATHYECKUX

coequHenu. Gusznueckue CBOMCTBA APEHOB.
XuUMUYecKrue CBOHCTBa O€H30Jla M €ro TIOMOJIOTOB: PEaKIMH 3aMEUICHHs B
OCH30JIbHOM KOJIBLE U YIVIEBOJOPOJHOM paguKajie, peaklUuu MPUCOCIUHEHMUS,

OKHUCJICHUC T'OMOJIOTOB OcH301a. H[ )CACTABJICHUC (0) MEXAaHHU3MC PCAKI 05071

aneKTpoQuiIbHOro 3aMenienus. IIpeacraBieHue o0 OpUEHTHPYIOLIEM JEHCTBUU

3amMecTuTeNed B OCH30JbHOM KOJIBIIE Ha TMPUMEPE aJKWIbHBIX PaJUKaJIOB,
KapOOKCUIILHOU, THAPOKCUITLHOM, aMIUHO- U HUTPOTPYIIIIBI, aTOMOB TaJIOTCHOB.
Oco0eHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lonmumepuszanus cTupoda.

CniocoObl MOTy4eHUsI ¥ IPUMEHEHUE apOMATUUYECKUX YIIIEBOIOPO/IOB.

[Tpupoansiii ra3. [lonytHele HedTsAHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHslii yroiab 1 MpOAYKTHI €ro mepepadoTKy.

CnocoObl  mepepaboTku  He(dTH:  TMEpPEeroHka, KPEeKUHT  (TEPMUYECKH,
KaTauTU4ecKkuil), pudopmMuHr, nupoius. I[IpogykTel mnepepaboTku HEPTH, HUX
MPUMEHEHUE B IPOMBITINICHHOCTH U B OBITY.

['eneTrueckas CBS3b MEXIY PA3TMYHBIMU KIIACCAMU yTIIEBOAOPOIOB.

DNEeKTPOHHOE  CTPOCHHE  TaJOreHIPOU3BOAHBIX  YIJIEBOJOPOJOB.  Peakumu
3aMeIleHUs] TaloTéHa Ha  THAPOKCOTPYIIY,  HUTPOrPYII MAHOTPYIII
amuHorpynny. JIeficTBre Ha rajoreHInpPOrU3BOJIHBIC BOJHOTO M CITUPTOBOIO pacTBOpa

HléJIO‘II/I. BSaHMOﬂeﬁCTBHe AUTAJIOTCHAJIKAHOB C MAardmMcM MW IIHMHKOM. [lonsatue o



METAUIOOPTAHUYCCKUX __ COCAMHEHUAX.  VCrmonb30BaHWE  TalOTCHIIPOM3BOIHBIX
YTJIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3¢ OPTAaHMYECCKUX BEIIECCTB.

DKCnepUMEeHTAIbHbIE METO/Ibl U3YUEHHS BEIIECTB U UX MpEBpalIeHUI: " u3ydeHue
(U3UYECKUX CBOWCTB YIJIEBOJOPOJOB (PacTBOPHUMOCTH), KAUECTBEHHBIX pPEaKITUi
YTJIEBOJOPOIOB PA3IMYHBIX KJIacCOB (0OeCIBeYMBaHWE OPOMHOM WIIM MOJTHOUW BOJBI,
pacTBOpa TEpMaHraHaTa KaJlusd, B3aWMOJCHCTBHE aleTWIeHA C aMMHAYHBIM
pacTtBOopoM okcuzaa cepedpa(l)); kauecTBeHHOEe OOHApY X EHUE YTIepoJia U BOAOPOa B
OpraHMYECKUX BEIIECTBAX; IMIOJyYEHUE OTWUJICHAa W U3YyYEHHE €ro CBOMCTB;
o3HakoMJeHuEe ¢ kKoyuekuusmu «HedTe» u «Yromp», ¢ obOpasmamu IuiacTMmacc,
KaydyKOB M  PE3UHBI,  MOJICIMPOBAHHE  MOJIEKYJ  YyTJICBOJIOPOJOB |
TaJIOTEHIIPON3BOHBIX YTJIEBOJIOPOIOB.
Kucsiopoacoaep:kaiue opranndeckne coexnHeHnst

[IpenenbHble 0THOATOMHBIC CIUPTHL. CTpOSHUE MOJIEKYJ (Ha MpUMEpe MeTaHoJa 1

sTaHoia). 'omonoruueckuii pss, odmias hopmysa, ©30Mepusi, HOMEHKIIATypa U

knaccudukaiys. usndeckne CBONCTBA MPEACITbHBIX 0THOATOMHBIX CITHPTOB.
Bonopoanbie cBSI3U MEXKIy MOJICKYJIaMU CITUPTOB.

XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEIICHUs, JeTHJpaTalid, OKHCICHUS,
B3aMMOJICUCTBHE C OPTraHUYECKUMH U HEOPTAaHMYECKUMH KucioTamu. [Ipencrapnenue

O MCXAaHU3MC [zeaKgHﬁ HyKJ]GOgl}I/IJ'IBHOFO 3aMCIIICHUA. KauecTBennas pc€akuusa Ha

OAHOATOMHBIC CIIMPTHI. lleﬁCTBI/Ie 9TaHOJIa M MCTAHOJIa Ha OpPraHu3M 4YCJIOBCKaA.

Crioco0n1 MMOJIY4YCHUA U IIPUMCHCHUC OJHOATOMHBIX CITMPTOB.

[Ipocteie »¢upbl, HOMeHKiIaTypa U wu3zomepus. OcoOeHHOCTH (UBUYECKUX W

XUMHUYECKUX CBOWCTB.

MHoOroaToMHBIC CIIUPTbl — OTWJICHIJIMKOJIb HW TJIMIOCPHUH. duznyeckue u
XUMHYECKHE CBOMCTBA: pPCaKkn 3aMCIICHUA, B3aHMOHeﬁCTBHe C OpPraHn4cCKuMHU H

HCOPIraHN4YCCKHMMHU KHCJIO0TaMH, KAaUCCTBCHHAA PCAKIMUA HAa MHOIOATOMHBLIC CIIMPTHI.
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HeiictBue Ha opraHu3Mm yenoBeka. CnocoObl TMOJy4eHHS] M IPUMEHEHUE
MHOTO2TOMHBIX CITUPTOB.

®enon. CTpoeHHne MOJIEKYJIbl, B3AMMHOE BIMSAHUE TUAPOKCOTPYIIBI U OEH30JbHOTO
aapa. dusndeckue cpoiictBa (eHosna. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (heHoIa.
KauectBennble peakuuu Ha (enon. TokcuuHocTh (eHosa. CrnocoObl MOMyYEeHUS U
npuMeHeHue ¢penona. denondopmanpaeruaHas CMOIA.

KapOoHW/IbHBIE COEIMHEHUS] — albJETUABl U KETOHBI. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHOM Tpynnbl. ['OMoioruyeckue psiibl aibJIErHI0B U KETOHOB, OOIIast
dbopmyna, n3omepusi U HoMeHkKIaTypa. Puznyeckue CBOMCTBA ajbJAETHAOB U KETOHOB.

XHWMHUYECKHE CBONCTBAa aibJErHJIOB MU KETOHOB: PEAKUUU IPUCOECIUHECHHUS.
[IpencraBieHre 0 MEXaHU3ME DPEAKUUN  HYKJICO(UIBLHOTO MPUCOCAMHEHHUS.
OxucneHue anpJerujoB, KayeCTBEHHbIE peakuuu Ha anbaerujapl. CrnocoOsl

MOJIY4YCHUA U IIPUMCHCHUC AJIbACTU/I0B U KCTOHOB.

OnHOOCHOBHBIE TIpeACibHbIE KapOOHOBBIE KHUCIOThL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M3omepuss u HomMeHKIaTypa. Pusznyeckue CBOMCTBA
OJIHOOCHOBHBIX TIPENIETbHBIX KapOOHOBBIX KHUCIOT. BoOIOpOIHBIE CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT.

XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius dTEPUPUKALINU, PEAKIIUHU C
y4aCTHEM YIJIEBOJOPOJHOTO PAIUKANIA.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

IlonsTue o IMPONU3BOJHBIX Kap6OHOBI>IX KHCJIOT — CJIOXXHBIX 3(1)I/Ian, AHTUIPpUIAX,

raJIOreHAHTUIPUIAX, AMUIaX, HUTPUJIAX.
MHoroo0pasue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWMCTB HEMPEICIbHBIX M
apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JUKAPOOHOBBIX KHCIIOT, THIAPOKCHKAPOOHOBBIX

KHCJIOT. HpC)ICTaBI/ITCJH/I BBICIIIHX Kap6OHOBLIX KHCJIOT: CT€apruHOBas,



MAILbMUTAHOBAS, OJCHHOBAs, JUHOJICBAs, JIMHOJCHOBAs KHUCIOTBL. CIocoObl

MOJTyYEHHUS U IPUMEHEHHUE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. [omonormyeckuit psjg, obmas ¢opmysia, HU3OMEpUs M
HOMEHKNaTypa. PuU3NuecKue M XUMHYECKHE CBOMCTBA: THUIPOJIM3 B KHUCION U
HIETIOYHOM Cpene.

Kupwl. Crpoenue, Quanyeckue U XUMHUYECKHE CBOMCTBA KUPOB: THAPOJIH3 B
KHUCJION U 1menodHor cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COAEPM AIIMX OCTATKH
HEMpPEIEIbHBIX )KUPHBIX KUCIIOT. JKUpBI B IpUpo/IE.

Mpiia Kak CoJId BBICHINX KapOOHOBBIX KHCIIOT, UX Morollee aehcrue. [lorstue o

cuHTeTHYecKux mMoromux cpeactrax (CMC).

OO6m1as xapakTepuCTUKa yTIIEBOJIOB.

Knaccudukanus yrieBoaoB (MOHO-, TU- U IOJUCAXaPHU/IbI).

Monocaxapuapl: TJIOKO3a, (GPYKTO3a, TalakTo3a, puodo3a ,Jae30Kcupudo3a.
PU3nIECKUEe CBOKMCTBA U HAXOXKIECHHUE B IPUPOJIE.
®dotocunre3. Ontudeckass mzomepus. KonpyaTo-nienHasi TayToMepusi Ha TpUMEpE
MOJIEKYJIBI TJIFOKO3bI, POEKIIMU Xeyopca, a, B -aHOMEPHI TITFOKO3BI.

XUMHYECKHAE CBOMCTBA TIIFOKO3bI: PEAKIUUA C YYACTUEM CIIUPTOBBIX U aJIbJICTUIHON
IPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OposkeHue. [Ipumenenne ritoko3sl, e€ 3HaUeHUe

B JKUBHCACATCIIbHOCTU OpPraHru3ma.

Jucaxapuapl: caxapo3a, MaibTOo3a M JakTo3a. BoccraHaBiuBarolmue U
HEBOCCTaHABIMBawOIIMe Jaucaxapuibl. [mwaponus nucaxapunoB. HaxoxzaeHue B
PUPOJIE U PUMEHEHHE.

[Tonucaxapuapl: Kpaxmall, TJIMKOT€H W 1euiono3a. CTpoeHHE MaKpOMOJIEKYI

Kpaxmalia, I''IMKOI'CHa W L CJIJIFOJI03bI. du3znyecKkue CBOMCTBA Kpaxmalia 1 OCILIFOJIO3bI.



XHUMHUECKHE CBOMICTBAa Kpaxmayia: THUIPOJU3, KAueCTBEHHAs pPEAKUUs C HOJOM.
XHUMHUYECKHE CBOMCTBA IEJUTIONIO3bI: THIPOIIN3, MOIYyYEHUE F3(PUPOB LEIUTHOIO3BIL.
[TonsaTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).
DKClepUMEHTAIbHbIE  METOJbl W3Y4YeHHMsS BEUIECTB W HUX MPEBpAIICHUN:
pPacTBOPUMOCTh PA3IUYHBIX CIIMPTOB B BOJE, B3aUMOJICHCTBUE 3TAHONA C HATPHUEM,
OKHCJIEHUE STWJIOBOTO CIUPTa B aibAETU] Ha pacKajl€HHOM METHOW MpPOBOJIOKE;
OKHCIIEHHE O3TWJIOBOTO CHHpPTa JIUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB); KAYECTBEHHBIE pEAKIMM Ha albJeruabl (C THAPOKCHUIOM
muammuHcepeopa(l) u ruapokcuaom meau(11)); peakius rauiepruHa ¢ THIAPOKCUIOM
Meau(11); xuMuyeckre CBOWCTBA PacTBOPAa YKCYCHOM KHCIOTHI; B3aUMOJEHCTBUE
pacTBOpa TIOKO3bl ¢ ruapokcuioMm Mmenu(l1); B3auMozaeiicTBue kpaxmana ¢ MOJIOM;
peleHne SKCIePUMEHTANBHBIX 3a/1a4 1o TeMaM «CrupTthl U GpeHomns». «KapOoHoBbie

KHCIOTBL. CIIOKHBIE A3(DUPBD».
A3oTcoaep:kainue OpraHnyecKue coeinHeHus

AMUHBI — OpraHuuYeckue Mpou3BOJHbIE ammuaka. Kiaccuduxanus amMHuHOB:
anuQaTUyecKue U apoMaTUUYECKUE; IEPBUYHBIE, BTOPUYHbIE U TpeTuuHble. CTpoeHue
MOJIEKYJ, o0mas ¢opmyia, M30MEpHUs, HOMEHKIAaTypa W (PU3MYECKHUE CBOICTBA.
XUMHYECKOe  CBOMCTBA  anu(aTHUYECKUX  aMHUHOB:  OCHOBHBICE  CBOMCTBA,
AIKWIMPOBAaHUE, B3aUMOJIEUCTBHE MEPBUYHBIX aMHHOB C a30TUCTOMN Kuciaotod. Conu
AJIKMJIAMMOHMSL.

AHHIIMH — NpEICTaBUTENb aMHHOB apoMmaTudeckoro psaa. CTpoeHue aHWIMHA.
B3aumHoe BiMsiHME TPy aTOMOB B MoJieKyse aHWIMHA. OCOOEHHOCTH XUMUYECKUX

CBOMCTB aHuJanHa. KauecTBeHHBIC p€aKun Ha aHWUJIWNH.

CnocoObl monydeHHss W TOpuUMeHeHue anudartnyeckux amuHoB. [lomyuenue

aHWJIMHA U3 HUTPOOCH30IA.



Amunokuciotel. Homenkiarypa m wnsomepuss. OtTaenbHbIE IPEICTABUTENM  a-
aMUHOKUCJIOT: TJIMIWH, aJaHuH, (eHWIaJlaHWH, CEpUH, TIIyTaMUHOBas KHUCIIOTA,
JW3UH, IUcTenH. OnThdeckas H30MEpUs aMUHOKHUCIOT: D-u  L-aMUHOKHCIIOTHI.
du3nyecKkue CBOMCTBA AMMHOKHCIOT. XHUMHUUYCCKHE CBOMCTBA aMHMHOKHCIOT Kak
aM(OTEepHBIX OpPraHUYECKUX COCAMHEHUM, PEaKIrs MOJUKOHACHCAIIUA, 00pa30BaHUE
NEeNTUIHON CBsI3U. buosiornueckoe 3HaueHWE aMHHOKHUCIOT. CHUHTE3 M THAPOJIU3
MEMTHUIOB.

benku xak npupoaHeie noauMepsl. [lepBuuHas, BTOpUYHAS U TPETHUYHASL CTPYKTypa
0enkoB. XUMHUYECKHE CBOWCTBA OEIKOB: THAPOIMU3, JEHATypalus, KaueCTBEHHBIC

peaKkIiuu Ha OENKHU.

[lonsiTne 06  a3oTcoAepk alluX TeTEPOIMKINUYECKUX COCTMHCHHUSIX.
[TupuMuIMHOBBIC U TyPUHOBBIE OCHOBaHWMsI. HyKIIEMHOBBIE KUCTIOTHI: COCTaB,
CTpOEHUE U OMOJIOTUYECKAS POJIb.

DKCNEPUMEHTAIbHBIE METOJbl HW3Yy4YEHUsS BEIIECTB M WX [PEBPALICHUI:
pacTBOpeHHe OEIKOB B BOJE; JCHATypanus OCIKOB TPH HAarpeBaHWH; IIBETHBIC
peakiuu Ha  O€JIKM, peIICHHE OJKCICpUMCHTAJIBHBIX  33J]ad 10  TeMaMm
«A3oTcozepKalIue OpPraHuYeCKrue COeAMHEHMs» M «Pacrmo3HaBaHME OPraHUYECKUX
COCJIMHCHUI .

BbicokoMOJIEKYJISAPHbIE COCAMHECHUS

OCHOBHBIC TIOHATHSL XUMHUHM BBICOKOMOJIEKYJISIDHBIX COCIUHEHUM: MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO, CTEIEHb MOJMMEPHU3ALNM, CPEAHSSA MOJICKYJspHas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUH —
MOJMMEpHU3alusd M TNOJUKOHAeHcauus. lIpencraBieHue O CTEpPEOPETYIPHOCTH U
HAJIMOJICKYJISIPHOM CTPYKTYp€ MOJMMEPOB, 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT HX

MOJICKYJISIPHOI'O U HAAMOJICKYJISIPHOI'O CTPOCHUS.



[lonumepuble  marepuansl.  Ilmactmaccesl  (MONMMATHUIIEH,  MOJUIPOIUIIEH,
NOJIUBUHWIXJIOPU,  TMOJUCTHPOJ,  MOJIUMETHIMETAKpUIaT,  MOJUKApOOHATHI,
noJimdTUICHTepeTanar). Y Truausamus 1 nepepadoTka miacTuKa.

DnacToMephl: HaTypalbHBIM Kay4yyK, CHHTETHUYECKHME Kaydyku (OyTaJHeHOBBINH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIAMKOHBL. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, WIEPCTh, WIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[TonuMmepsl crenualbHOTO Ha3HadeHHs (Te(JIOH, KeBiap, 3JIEKTPOIPOBOJSIINE
MOJIMMEPBI, OMopasaraeMble MOJIUMEPHI).

OKCHNEPUMEHTAIBHBIE ~ METOJIbl M3YYEHMsS] BEIIECTB M HX [PEBPALLCHUN:
O3HaKOMJIEHHE C oOpasllaMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue mactmacc
Y BOJIOKOH.

PacuérHble 3a1a4n

Haxoxnenue mosnekyasipHoi GOpMyJIIbl OPraHUYECKOTO COSAMHEHUS IO MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJAIIUX B €r0 COCTAaB; HaXOXKJICHHE MOJICKYJISIPHON (OpMYIIbI
OpraHMYecKOro COeIMHEeHHs 1o Macce (00bEMY) TNPOAYKTOB CroOpaHus; IO
KOJIMYECTBY BemiecTBa (macce, 00bEMY) NPOAYKTOB pEaKUUU W/WIA HCXOAHBIX
BEIIECTB; YCTAaHOBIIEHUE CTPYKTYPHOU (POPMYJIIBI OPraHUUECKOTO BEIIECTBA HA OCHOBE
€ro XMMHUYECKUX CBOMCTB WJIH CIIOCOOOB MOJYYEHUs; ONpPENEJIeHUE AOJIU BbIXOAA
IIPOJyKTa PEAaKUUU OT TEOPETUUYECKH BO3ZMOXKHOTIO.

MexknpeaMeTHbIe CBA3H

Peannzanusi MexnpeaMETHBIX CBA3EH MPU M3YyUYEHHH OpraHuyecko xumuu B 10
KJIACCE OCYLIECTBIISETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHOHAYYHBIX
NOHATHUH, TaK U MOHATHN, IPUHATBHIX B OTAEIBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O

OUKIJIAa.



OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHUS: SBJICHHE, Hay4YHbId (akT, TUIOTE3a,

TEOpUsl, 3aKOH, aHAJIU3, CUHTE3, Kilaccu(uKaIus, HaOI0IeH1e, U3MEPEHHUE,



AKCIIEPUMEHT, MOJICITb, MOJICTTUPOBAHHE.

@dusuka: Marepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTUUECKUAN
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (HU3UUECKUE
BEJIMYMHBI, EIUHUIBI U3MEPEHUSI, CKOPOCTh, IHEPTHsI, Macca.

buonorus:  kneTka, opraHusM, JKocucTtema, Oumocdepa,  MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpOdHBIN TUIT NHUTaHUS, OpOXKEHUE,
(dboTOCHHTE3, IbIXaHHE, OCIIKH, YTIICBOIbI, )KUPBI, HYKJIEHHOBBIC KUCIIOTHI, )EPMEHTHI.

['eorpadus: mose3HbIe NCKOITaeMbIE, TOTIIIUBO.

TexHonOTHSA: THINEBBIE MPOMYKTHI, OCHOBBI PAIIMOHAILHOTO TMUTAHUS, MOIOIINE

CpcaACTBa, MaTCpHUaAJIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KJTACC «OBIIASI U HEOPTAHUYECKASI XUMUST» BA3OBBII

YPOBEHD Teopernueckue 0CHOBbI XMMUU

XuMuueckuit aneMeHT. AToM. Sapo atoma, n30Tombl. DIEeKTpoHHAsT 000JI0YKa.
DHepreTuueckre ypOBHHU, MOAYPOBHU. ATOMHBIE OpOWTaNd, S-, p-, J-2JTEMEHTHI.
OcoOeHHOCTH paclpesieiecHns] IJICKTPOHOB IO OpOUTAIsIM B aTroMax »dJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypallHsi aTOMOB.

[Tepunonnueckuit 3akoH U Ilepuoanueckas cucrema XUMUYECKUX deMeHToB 1. U.
MenneneeBa. CBsA3bp MNEPUOAUYECKOTO 3akoHa U llepuonnyueckoil CHCTEMBI
xumuueckux aneMmeHtoB JI. M. MenpgeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHUSI CBOWCTB XHMHYECKHX DJJIIEMEHTOB U
00pazyeMbIX UMHU MPOCTHIX M CIOKHBIX BEHIECTB IO IpymnnaM U rnepuojamM. 3HaUeHUE

NEPpUOANICCKOIO 3aKOHA B PAa3BUTHHU HAYKH.



CtpoeHnue BemiecTBa. XUMHUUECKas CBsI3b. BUJIbI XUMUYECKOW CBSI3U (KOBaJECHTHAS
HEMOoJIIpHAs W TIOJIApHAs, HWOHHAs, METaJUTMYecKas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHON XUMHUYECKOU CBsI31 (OOMEHHBIN M TOHOPHO-aKIICTITOPHBIN ).

BonoponHas cBs3b. BaleHTHOCTE. DNEKTPOOTPULIATENBLHOCTh. CTENEHDb OKUCIICHUS.
NoHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMs. 3aKOH IOCTOSHCTBA
cocTaBa BEUIECTBA. TUNBI KPUCTAUIMYECKMX pEIETOK. 3aBHCHUMOCTH CBOWMCTBA
BEILECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

ITonsATHe 0 nucnepcHbIX cucreMax. ICTUHHBIE ¥ KOJUIOUHBIE PACTBOPBI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccudukarus Heopranmdeckux coenuHeHnil. HoMmeHKIaTypa HEOpraHMYeCKHX
BEIIECTB. ['eHeTHuYecKas CBsA3b HEOPraHWYECKUX BEIIECTB, NPHUHALICKAMNUX K
Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuud. Knaccupukanus XUMHUYECKUX peakuil B HEOPraHMYECKOU
Y OpraHU4YeCKON XMMHH. 3aKOH COXPAHEHHUS] MAacChl BEILECTB; 3aKOH COXPAHEHUS U
IIPEBPALLEHUS] DJHEPTUHN NP XUMHAYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iaudHbIX (akropoB. OOpaTtumble
peakiuu. Xumudeckoe pasBHoBecne. DaxkTopel, BIMAKOIIKE HA  COCTOSHUE
xuMuieckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckass aucconuanus. CunibHble W ciadble 3eKTponuTsl. Cpena
BOJHBIX pPAacTBOPOB BEIIECTB: KHCJas, HEWTpanbHas, IuesoyHas. [loHdtne o

BOJIOpOoHOM mokazarene (pH) pactBopa. Peaknmm wonHOoro obmena. [maponus

HCOPIraHNWYCCKHX W OPraHWICCKHX BCIIICCTB.

OKMCIINTEIIFHO-BOCCTAHOBUTEIILHBIC pPCaKnu. [HousTue 00 QJICKTPOJIN3C

pacniIaBoOB M PACTBOPOB CoJieH. [IpUMEHEHNE IAEKTPOIU3A.




DKCNEPUMEHTAIbHBIE METOJbl HW3Yy4YEHUsS BEIIECTB M WX [PEBPALICHUI:
neMoHcTpanus Tabmui «llepuomuueckas cucrema XUMHYECKHXx dieMmeHToB J[.U.
MenpeneeBay; W3ydeHUE MOJENECH KPUCTAUIMUECKUX PEmETOK; HAOM0ICHNEe U
OMHMCaHWE JIEMOHCTPAIIMOHHBIX W JA0OPAaTOPHBIX OIBITOB (Pa3joKeHHE IEPOKCH]IA
BOJIOPO/Ia B MPUCYTCTBUM KaTajau3aTopa, OMPEICIICHUE CPEAbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIHHOTO WHIWKATOpA, PEaKIMd MOHHOTO OOMEHa); MPOBEJCHHUE
MPaKTUYECKON paboThl «BiusHUe pa3auyHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOU

peaKIim».

PacuéTHble 3agaun

Pacuétsl mo ypaBHEHHSIM XMMHUYECKHX PEaKIHil, B TOM YHCIEC TEPMOXUMHUYECKUE
Pacy€Thl, pacu€Thl C UCTIOIH30BAHUEM MOHATHS «MAcCCOBas JI0JIs BEIIECTBAY.
Heoprannyeckasi xumust

Hemetambl. I[lonoxkenne HeMetamioB B llepuoanueckoil cucteMe XUMHUYECKHX
anemernToB JI.MI. MenzaeneeBa W 0OCOOCHHOCTH CTpoeHUsT atoMoB. Duzmueckue
CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAJJIOB (Ha NPUMEpPE KHUCIOPOJAA, CEpHI,
dbocdopa u yraeposa).

XUMUYECKHE CBOMCTBA BAXHEUIIMX HEMETAUIOB (TAJIOTE€HOB, CEphl, a30Ta,
dbocdopa, yriaeposa 1 KpeMHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAECPHKAITUX
KHUCJIOT, BOJJOPOJHBIX COCTUHEHU ).

[IpuMeHeHne BaXXHENIINX HEMETAIIJIOB U UX COCIMHEHUN.

Meramnel. [lonoxenue wmeramnoB B llepuoandeckoil CUCTEME XUMHUYECKUX
anemenTtoB JI. WM. MengeneeBa. OcoOEHHOCTH CTPOCHUS BJIEKTPOHHBIX 000JI0UYEK

aToMOB MeTajlIoB. O0mme ¢pusndeckue cBoicTBa MeTauioB. CrijiaBbl METaJJIOB.

DIEKTPOXUMHUYECKUI PSJI HANIPSKEHUM METAJUIOB.



XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATpUM, Kadul, KalblMii, Maraui,

ATIOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHCHUH.

O6mme cmocoObl momydeHus: MerauioB. Mertamnyprus. Kopposus MeTannos.

Cr1oco0bl 3a1uThl OT KOppo3uu. [IpruMeHenne MeTamioB B ObITY U TEXHHKE.

DKCIEpUMEHTAJIbHBIE METOJIbl U3YUYEHHUSI BEIIECTB W WX MPEBPAIICHUN: U3yUYCHHE
KOJUIeKIMM ~ «MeTayibl M CIUIaBbI»,  OOpa3IlOB  HEMETAIOB,  peEIIeHUe
AKCTICPUMEHTAJIbHBIX 3aJ]lay; HaOII0JICHWE H OINHUCAaHUE JACMOHCTPAIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PaCTBOPaAMHU
KHUCJIOT U IIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJJIOB).

PacuéTrHble 3agaun

Pacuérel Maccel BemiecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MACCE WU 00BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB; PacuEThl
Macchl (00BbEMa, KOJIMUECTBa BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB
MMEET NPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 00€CHEYEHUH SKOJOTMYECKOM, HSHEPreTUYECKOW U MHIIEBOM
0€30MacHOCTH, Pa3BUTHUM MeIULMHBL. [lOHSATHE O HAay4yHBIX MeTOoAaxX IO3HAHMS
BEIIECTB M XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MHPUHIIUMIIAX MPOMBIIIJIEHHOTO IOJTYYEHHUS
BaXXHEUININX BEIICCTB.

UenoBek B MUpE BELIESCTB M MAaTEPUAIOB: BAKHEUIIINE CTPOUTEIIbHBIC MAaTepUAIIbI,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpackK, CTEKJIO, KepaMuKa, Marepuaibl s
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHNYECKUE U MUHEPAJILHBIE YTI0OpEHUS.

XuMUsT W 3J0pOBbE YEIOBEKA: IIpaBWIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB; MpaBuia 0€30MACHOIO HCIOJIb30BAaHUS MpenapaToB OBITOBOM XMMHUU B

NOBCEIHEBHOM KU3HU.



MexnpeaMeTHble CBSA3H

Peanuzanust MeXnpeIMETHBIX CBsI3ed NMpPU M3YYEHUH OOIIe M HEOpPraHMYecKOou
xumMun B 11 Kilacce OCYHIECTBISIETCS 4Yepe3 HCIOJIb30BAaHME Kak  OOIIUX
€CTECTBEHHOHAYYHBIX ITOHATHW, TAK W TIOHATUM, SBIIAIOLIIUMXCS CHCTEMHBIMHU JUIS

OTACIIBHBIX IIPECIMCTOB €CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC IMOHITHS: HAy9YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJgu3, CHUHTE3, KiacCH(pHUKAIUs, TNEPHOJIUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

du3ukKa: MaTepusi, DHEPrusi, mMacca, aTOM, JJECKTPOH, INPOTOH, HEHUTPOH, HOH,
W30TOIl, PaAuOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUNA YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHME BEIECTBA, (DU3WUYECKUE BEJIMYMHBI M E€IUHUIIBI HUX

HU3MCPCHHA, CKOPOCTh.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI,
BUTaMHHbBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJE3HbIE HCKONMAeMble, TOIUIMBO,
pecypchl.

TexHoJIOTUS: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYypPrusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MaTepUalioB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBITTUICHHOCTb, dapmareBTHYECKAS IPOMBIIIEHHOCTD, IPOU3BOJICTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpUAJIOB,

QJICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOTHUH.

11 KITACC «OBIIIAA U HEOPTAHUYECKASA XUMUSA»

YIJYBJIEHHBIA YPOBEHB



Teopeanecmle OCHOBBI XMMHUH

Atom. CocTaB aTOMHBIX AACP. XHUMHYECKUM JIEMEHT. M30TOMBL.

KopnycKynsapHo-BOAHOBOM  JyanwsM, JIBOWCTBEHHAsA MPUPOJA  DIEKTPOHA.

CrpoeHre DJICKTPOHHBIX O00OJIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPTETHYECCKHE

YPOBHH M TIOAYPOBHHU. ATOMHBIe opouTtanu. Knaccudukaiys XuMruIecKux 3J€MEHTOB
(5-,p-/[-/-onemenTsl). PactipesiesieHue JIEKTPOHOB MO aTOMHBIM OPOUTAISIM; OIPUHITUII
MHHUMYMa _ sHepruu, npuHimn _ I[laynu, npaBuno  XyHaa.  DJIEKTPOHHBIE
KOH(HUTypaluk aTOMOB 3JIEMEHTOB TIEPBOrO—YETBEPTOTO MEPHOJIOB B OCHOBHOM U

BO30YKIEHHOM COCTOSTHUH, SIEKTPOHHBIE KOH(PUTYpALIUA HOHOB.

IloHsatue 00 DSHEPrWM  HWOHM3AIMH, DHEPIUM _ CPOACTBA K DJICKTPOHY.
DIIEKTPOOTPUIIATEIIBHOCTD.

[lepuonnueckuii 3axkoH U Ilepuoguueckass cucremMa XUMHAYECKUX 3iieMeHToB /[l. U.
MenpaeneeBa. CBs3b NEPUOAMYECKOTO 3akoHa U Ileproanyeckoil  CHCTEMBI

XUMHUYCCKUX 3JICMECHTOB C COBpeMCHHOﬁ TCOpPIGﬁ CTPOCHHUS aTOMOB.

3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB UM 00pa3yeMbIX MU
MPOCTHIX U CJOXHBIX BEIIECTB IO TPyNNaM U NepuoiaM. 3HaAYCHUE MEPUOIUIECKOTrO
3akoHa [[. 1. MeHnaeneena.

XuMu4yeckass CBSI3b. BHabl XMMHMYECKOM  CBSI3M: KOBAJICHTHAs, MOHHasi,
MeTayuimueckas. MexaHu3Mbl 00pa30oBaHUS KOBAJICHTHOW CBSI3M: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHeprus W JiuHa cBsi3u. [loJsIpHOCTH, HANPaBICHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBsi3u. BogopoaHas CBs3b.
MexMOoNeKyIApHbIE B3aUMOJICUCTBHUSL.

BaneHTHOCT, M BaJEHTHbIE BO3MOXKHOCTH aTOMOB. ['MOpuaM3aliys aTOMHBIX
opOutaneii. CBS3b DJICKTPOHHOH CTPYKTYPHI MOJIEKYJI C HX TIeOMETPHUYSCKUM

CTpOCHHEM (Ha MPUMEPE COSTUHEHUIN PJIEMEHTOB BTOPOTO MIEPUO/IA).



HpeﬂCTaBHCHI/IC O KOMIIICKCHBIX COCAMHCHUAX. CocTaB KOMIIJIEKCHOTO HMOHA:

KOMHHGKCOO6paBOBaT€JIB, JIUTaHBI. KOO[ZZ!I/IHa!!I/IOHHOG YUCJo. HOMGHKJIaTy[Qa

KOMIIJICKCHBIX COCQIHHCHHﬁ. 3HaUCHNE KOMIIJIEKCHBIX COGZ!HHGHHﬁ. Ilonsarue o

KOOPJMHAIIMOHHON XWMUH.
BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS.  THIIbI

KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOWCTBA BEIIECTB.

[Tonsitne o nucnepcHbix cucremax. HcTuHHBIE pacTBOpHL. llpencraBiaeHune o

KOJUTOMIHBIX pacTBopax. CrocoObl BRIpAKEHUST KOHIIEHTPAIIMN PacTBOPOB: MaccoBast
JOJIsT  BEIIECTBA B  pacTBOpe, MOJIsipHas KOHIEHTpauus. HaceimeHusle u
HEHACBHILEHHbIE PACTBOPBI, PACTBOPUMOCTh. KpucTamioruaparsi.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. |pUBUAIBHBIC
HAa3BaHUs OTJEJIBHBIX MPEACTABUTEIEH HEOPTAHUUYECKUX BEILECTB.

Knaccudukanus XuMUYECKUX pEakIMid B HEOPraHUYECKOW W OpraHUYeCcKOi
XUMHUHU. 3aKOH COXPAHEHMS MacChl BEIIECTB; 3aKOH COXPAHEHUA W IPEBpAIICHUS
SHEPIUH MPU XUMUYECKUX peakiusix. TernoBbie 3PpheKThl XUMHUUYECKUX PEAKIIHI.

TCpMOXI/IMI/I‘I€CKI/Ie YPaBHCHHAL.

CKOpOCTh XUMHUYECKOUN peakiinu, €€ 3aBUCUMOCTb OT Pa3Iu4YHbIX (PaKTOpOB.
I'omorenHble U rereporeHHsle peakuu. Karanus u kataau3aTopsl.

OGpatuMble U HEOOpaTHMBbIE peaKIMU. XUMHYECKoe paBHOBecwe. KoHcTaHTa

XUMHUYCCKOTO PABHOBECHA. CDaKTOpBI, BIUAIOMINC Ha IIOJIOKCHUC XHMHUYCCKOI'O

paBHOBECHS: TeMIepaTypa, JaBJICHHE M KOHIEHTPAllMM BEHIECTB, YYaCTBYIOIIMX B
peakuuu. [Tpunmun Jle [lartenbe.

DnekTpoiuTuueckas aucconuanus. CuiibHble U ciaadbie 37eKTpoauThl. CTENeHb
mucconmanuu. MonHoe npousBenenne Boabl. Cpeaa BOJAHBIX PACTBOPOB: KUCIOTHAS,
HeWTpanbHas, menounas. Bogopoaueiii nokazatens (pH) pactBopa. ['uaponus comnei.

Peakuuu nonaoro oomeHa.



OKuUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiinu. CTeneHb oOkucieHuss. OKUCIUTENb U
BOCCTAHOBHTEND. [Iporecchl OKUCIEHUSI 1 BOCCTAHOBJICHUS. BakHENUIIIME OKUCITUTEIIN
U BOCCTAaHOBHUTEIH. METOJ 3JICKTPOHHOTrO OajaHca. OJIEKTPOJH3 PAacCTBOPOB H
pacIuiaBoOB BELIECTB.

DKCNEPUMEHTAIbHBIE METObI U3YUCHUS BEIIECTB U UX MPEBPALICHUN: PA3JIOKEHUE
MEPOKCUJa BOJOPOJIAa B NPUCYTCTBUU KaTaau3aTopa; MOJEIH KPUCTAIIIMYECKUX
pEemIETOK; MPOBEICHNE PEaKIMii HOHHOTO OOMEHA; OINpPECIICHUE CPebl PaCTBOPOB C
MOMOIIPI0 MHIUKATOPOB; W3YYCHHE BIMSHHUS PA3TMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOUW peaKkIMy 1 MOJOKEHUE XMMUUECKOT0 PaBHOBECHSI.

Heopranuuyeckasi xumusi

[Tomoxenne HemetamoB B Ilepronnyeckoil cucTeMe XUMHUYECKUX AJIEMEHTOB /l.
. MenneneeBa W OCOOCHHOCTH CTPOEHHUS HX aTroMoB. (Du3nyueckwe CBOICTBa
HEMETAJUIOB. AJUIOTPOIUS HEMETA/UIOB (Ha MpUMEpe KUCIopoja, cephl, Gocdopa u
yriieposa).

Bonopon. Ilomydyenue, ¢usnueckne W XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMd U HEMETaJUlaMH, BOCCTAHOBUTEIbHbIE CBoWcTBA. ['mupuasl. ToniauBHBIE
DIEMEHTHI.

I"anorensl. Haxoxienue B mpupo/ie, CrocoObl MoayueHusi, Gu3n4ecKue u
XMMUYECKHUE CBOMCTBA. ["aIoreHOBOI0pOIbl. BakHEHIIINE KUCITIOPOACOIEpKAIINEC
COCJIMHEHUS rajoreHoB. JJabopaTopHbie U IPOMBIIIJICHHBIE CITIOCOOBI MOTYUYCHUS
rajgoreHoB. [[pumeHeHne raJgoreHoB U UX COCIMHEHUM.

Kucnopon, o30H. JlabopaTopHble U TMPOMBIIUICHHBIE CIOCOOBI TOJIYYEHUS
KUCI0poa. PuU3N4YecKue U XUMMHUYECKHE CBOWMCTBA M MPUMEHEHHE Kuciopoaa 60 u
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxaenue B mpupojie, CiocoObl MoaydeHus, GU3ndecKue U XuMUIECKUe

coiictBa. CepoBonopon, cyiabduasl. Oxcup cepbi(1Y), okcua cepri(Y1). Ceprucras
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U cepHas KUCIOThI U UX coiid. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [Ipumenenue
CEpBI U €€ COCTMHCHUU.

A30T. HaxoxeHue B npupojie, crocoObl MoydeHus, PU3NIecKue U XUMUYECKUE
cBoicTBa. AMMUaK, HUTpUbl. OKCHIbI a30Ta. A30TUCTasi M a30THAs KUCIOTHI U UX
comd. OcCOOEHHOCTM CBOMCTB a30THOM KucHOThl. IlpuMmeHeHwe a3zota Hu  €ro
COEJIMHEHUN. A30THBIE YI0OpEHUSI.

®ochop. Haxoxnenue B mnpupojge, CHocoObl TONy4YeHHs, (QuU3NYECKue U

xumuueckue cpoiictBa. @ochunbl u pochun. Oxcuapl hocdopa, pocopras kucnora

nu e€¢ comu. Meradochopnas u nupodocdopHas kucinotel, docdhopucras wu

bochopHoBarrcras kucnotel. [Ipumenenne pocdopa u ero coeTMHEHUN.

docdopHbie yaoOpeHus.

VYrnepon, HaxoxAeHUue B mpupoje. AJuloTponHbsle Moaudukanuu. duznyeckue u
XUMHUYECKHME CBOMCTBAa NPOCTHIX BEIIECTB, OOpa30BaHHBIX yriiepoaoM. Oxcup
yriepoaa(Il), okcun yrinepona(1V), yronpHas KUciaoTa U €€ COMu. AKTUBUPOBAHHBIN
yroib, aacopOuus. PysiepeHsl, rpadeH, yriepojaHble HaHOTPYOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00PA30BaHHBIX YIJIEPOJOM, U €r0 COESTUHEHUIM.

Kpemuuii. HaxoxxneHue B MpuUpoJe, CHOCOObI MOJYYEHHs, (PU3HYECKHE W
xumuueckue ceorictBa. Oxkena kpemuus(1Y), kpeMHUeBast KUCI0Ta, CUIIMKATHI.
[IpumeHeHne kpeMHus U ero coeAnHeHuil. CTEKI0, €ro Moiay4yeHue, BUAbl CTEKIIA.

ITonoxxeHue MeTalioB B HepHO}]HqCCKOﬁ CHUCTEMC XUMHUNYCCKHUX IJICMCHTOB.
OcobenHocT CTPOCHUA SJICKTPOHHBIX 000JI0Y€K aTOMOB METAJIJIOB.

PacnpocTpaHeHne XUMHYECKUX JIEMEHTOB-METAIIIIOB B 36MHOU KODE.

O6mme ¢uzuyeckue cpoiicTBa MeTasioB. [IpuMeHeHne MeTamioB B ObITY U

texHuke. CINtaBbl METAJIJIOB.



DJIEKTPOXUMHUYECKUN Pl HAMpsDKeHU MeTtauioB. OO0mue crnocoObl MOTy4YeHUs
METAJJIOB: TUAPOMETAILTYPIHsl, TUPOMETAILUIYPIUs, IeKTpomeTautyprus. Ilonarue o
KOppo3uu MeTauioB. CriocoOb! 3a1UThl OT KOPPO3UH.

O6mrast xapakrtepuctuka MeTawioB [A-rpynmer  [lepuoawdeckoil  CHUCTEMBI
XUMHUYECKUX 3eMeHToB. HaTpuil u kamuii: nmonydeHnue, GU3NUECKUEe U XUMHUUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECCTB U UX COCIUHEHUM.

O6mass xapaktepuctuka MetaioB I[A-rpynmer  Ilepuogudeckoil  CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii v Kanbluii: ojlydeHue, pu3ndeckue 1 XuMU4eCKue
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHUIA.

XKécTtkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHUS!.

AmoMHUHMI: TONydeHue, (U3MYECKME M XHMHUYECKHE CBOWMCTBAa, NPUMEHEHHE
MPOCTOrO BEIIECTBA M €ro CoeIMHEHUW. AMQOTEepHbIE CBOIICTBA OKCHUIA U
TMAPOKCUA ATFOMUHUSA, TUAPOKCOKOMIUIEKCHI A TFOMUHUS.

OO6mrast ~ xapakTepucTuka  MeTauioB  mobouHbix  moxarpynn  (b-rpymm)

[lepronnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnueckue M XUMHUYECKHE CBOMCTBA XpoMmMa U ero coeauHeHuil. OKCHUIBI U
ruapokcuasl  xpoma(ll), xpoma(lll) m xpoma(V1). Xpomarbl u auUXpOMaThl, HX
OKHCIIUTENbHBIE CBOMCTBA. [lomyueHne u npuMeHeHrne xpoma.

@u3nYeCcKue U XUMUYECKUE CBOWCTBA MAapraHiia U €ro COeqUHEeHur. BakHeunmme
coenunenus wMapranna(ll), wmapranna(l1y), wmapranna(¥Y1) wu wmapranna(VYID).
IlepmaHranar Kajiusi, €ro OKMCIUTEIbHbBIE CBOWCTBA.

duznueckue M XHMHYECKHE CBOMCTBaA Jkene3a U ero coeauHeHuil. OKCHIEBL,
ruapokcuabl u conu xkene3a(ll) u xeneza(Ill). [lonyyenue u npuMeHeHue xene3a u
€ro CILIaBOB.

du3nyueckue M XHUMHUYECKHE CBOWCTBA Meau W €€ coeauHeHuiu. llomyueHue u

MIPUMEHEHHUE MEIU U €€ COCIMHECHUM.



[uuk: nonydenue, PU3nyecKue U XMMHUYECKHE CBOMcTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pyuMeHenne nnHka u ero
COCIMHEHUN.

OKCIIEpUMEHTAIBHBIE METOJBI M3YUYEHHs BELIECTB M UX NPEBPAIICHUN: W3YYCHHE
0o0pa3l0B HEMETAJIOB;, ropeHue cepbl, Qochopa, xene3a, MarHusi B KHUCIOPOJE;
U3YyYCHHE KOJUIEKIMU «MeTamnsl M CIUIaBb»; B3aMMOJEUCTBHE IICJIOYHBIX U
IIEJIOYHO3EMENBHBIX ~ METAJUIOB € BOAOHM  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); B3aUMOJCHCTBUME LMHKA W JK€le3a C PAacTBOPAMH KHUCIOT H
LIEI0YEH; KaYECTBEHHbIE PEAKIIMM HA HEOPTaHMYECKNE AaHUOHBI, KATUOH BOJAOPOJA U
KaTUOHBl METAJUIOB; B3aUMOJECHCTBUE THUAPOKCUIOB aJIOMUHUA M LHHKA C
pacTBOpaMM KHCJIOT M IIEJIO0YEH; PEUIEHHE JKCIEPUMEHTAIBHBIX 3a7a4 IO TEMaMm
«T"anorens», «Cepa m e€ coeauHeHUs», «A30T U QocPop M UX COECIUHEHUNN,
«MeTansl M1aBHBIX MOATPYII», «MeTaibl TOOOYHBIX MOATPYII.

XHMUA ¥ )KM3Hb

Ponb xuMuu B 00€criedeHHH YCTOMYHUBOIO Pa3BUTHS YEJIOBEYECTBA.

[IoHsATHE O HayYHBIX METO/IaX MTO3HAHUSA U METOJOJIOTUN HAYYHOTO UCCIIEOBAHUS.

Hayunble npyuHUMIIBI OpraHu3ali XMMHAYECKOTO MTPOU3BOACTBA. [IpoMbIIeHHBIE
CHOCOOBI MOJYYEHUs BaXKHEMIIMX BEUIECTB (HAa MpUMEpPE MPOM3BOJCTBA aMMMAKa,
CepHOI KHCIOTHI, MeTaHosa). [IpoMbIlIIeHHbIE CIOCOOBI MOJYYEHHUS METAJUIOB U
CIUIaBOB. XHMMUYECKOE 3arps3HCHHE OKPYXKAIOIIEHM Cpeabl U €ro IOCIEACTBU.

[IpobGiema nepepabOTKU _OTXOJIOB ¥ _TOOOYHBIX MPOAYKTOB. Ponbk XuMUU B

o0ecreueHNN YHEPTETHIECKON 0e301MacHOCTH. [IpHHITUIIBI «3eAEHON XUMUN.

XuMus 1 3I0pOBbE YenoBeKa. JIekapcTBeHHbIEe cpeacTBa. [IpaBuiia ucrnonap30BaHus
JICKApCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUH MEIUIIUHBI.

XWMUSL TIHMIIA: OCHOBHBIE KOMIIOHCHTBI, MHIIEBbIC Jg00aBkH. Poib XuMUU B

00€eCIIeYeHNH TTUIIEBOI OE30IaCHOCTH.



Kocmernueckue wu mnapgroMepHsle cpenctBa. beitoBas xumus. [IpaBunia
0€3011aCHOr0 MCII0JIb30BAHMS IPENapaToB ObITOBOM XMMHUHU B TIOBCEITHEBHOM JKU3HU.

XUMUs B CTPOUTENIBCTBE: BaXKHEHUILINE CTPOUTEIbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMHs B CeJIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUAIIbl, KPACKH, CTEKIIO, KEPAMUKA.
Marepuansl LI 2JIEKTPOHUKUA. HaHOTEXHOIOT MY,
PacuéTHble 3agaun

Pacuérbl: Mmaccel BemiecTBa WM 00ObEMa Tra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB; MACChI
(00béMa, KOoJIMYECTBA BEILIECTBA) MPOIYKTOB PEaKLUH, €CIU OJHO U3 BEUIECTB UMEET
pUMecH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLIUU, €CIU OJHO U3
BELIECTB JaHO B BHUJE PacTBOpa C ONMPEAEIEHHOW MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEILIECTBA; MACCOBOM JIOJIM M MOJIIPHOM KOHLEHTpALMH BELIECTBA B PAaCTBOPE; AOJIHU
BBIX0/1a POAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHble CBSA3H

Peanuzanus MexnpeaMETHBIX CBSI3€M MPU HM3YyYEHUU OOLIE M HEOpraHU4eCKOM
xumud B 11 Kilacce OCYHIECTBISIETCS 4Yepe3 HCIOJIb30BAaHME Kak  OOIIUX
€CTECTBEHHOHAYYHBIX ITOHATHM, TAK U MOHATHM, NIPUHATHIX B OTAEIBHBIX IIPEAMETAX
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OO1ue ecTecTBEeHHO-HAYYHbIE IIOHATHUS: SIBJICHHE, HAy4dHbI QakT, runoresa,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, KiIaccu(UKalMs, MEPUOJUYHOCTh, HAOIIOJIEHUE,
MU3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHHUE.

dusnka: MaTepusi, MUKpOMUDP, MAaKpOMUP, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOIBI, PAJNOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHo€ COCTOSIHME BEIECTBA, MEaJbHBIN Ta3, (pU3nyecKkue BETUYMHBI,
€IUHULBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorusi: kinetka, opraHu3M, 3KocucTema, Ouocdepa, MeTaboau3M, MaKpo- U

MUKPO3JIEMEHTHI, OCJIKH, KUPBI, YIIIEBObI, HYKJIEHHOBBIE KUCIOTHI, (PEpMEHTHI,



TOPMOHBI, KPyTOBOPOT BELIECTB U IMOTOK IHEPTUU B IKOCUCTEMAX.

l'eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, IMOJE3HBIE HCKOMAEMbIE, TOIUIMBO,
peCypCBl.

TexHonmorus: XUMUYECKass NPOMBIIUIEHHOCTb, METALUIYPIUs, CTPOUTEIIbHBIE
MaTepHUaibl, CEIbCKOXO3SWCTBEHHOE MPOU3BOJCTBO, NUIIEBAas IPOMBILIIEHHOCTD,
(dbapmaneBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETUYECKHUX MPENapaTos,
IIPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTEpPUAJIOB, 3JIEKTPOHHAS IPOMBILIIEHHOCTb,

HAHOTCXHOJIOTHH.






TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOT'O IPEIMETA «XUMMUSA»

10 KITACC «OPTAHUYECKAA XUMMUSA»

ba3oBblii ypoBensb (1 yac) Yray0aénnnlii ypoBenb (1+24aca)
Kon Koa-Bo
JacoB
-BO .
Paznen 1. Teoperuueckne 0oCHOBBI Opranuyeckoit xumuu (3 9)\(94)
3y Tema 1. [IpeamMer oprannveckoi XuMuu. Teopusi XMMHUYECKOT0 CTPOCHHUS OPraHMYeCKUX COeAMHEHU I 9y
1
IIpenmer opraHnyeckon XuMuu: €€
BO3HUKHOBEHUE, PA3BUTUE U 3HAYEHHUE B MTOJTYUECHUN
HOBBIX BEIIECTB U MaTepuayioB. JleMoHCTpanuu: —
03HAKOMJICHHUE ¢ oOpasamMu OpraHu4ecKux
BEILIECTB U MAaTEPHUAIAMU HA KX OCHOBE; — OMBITHI 11O
MIPEBPAIICHUIO OPTaHUYECKUX BEILIECTB MPU
HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoa: OCHOBHOE U 1
BO30YXIEHHOE COCTOSTHUA. BajieHTHBIE BO3MOYKHOCTH

aToMa yrjepo/Ja. XHUMH4YEeCKas CBS3b B OpPraHUYCCKUX

COCTMHCHUSX. Turmbr THOpUIU3AIAH
aTOMHBIX OpOHMTaNeH yriaepoa.




Mexanu3Mbl 00pa30BaHMsI KOBAJICHTHOU CBSI3U

(oOMeHHBIH u JOHOPHO-AKIENTOPHBI). Turbr

MEepPEKPbIBAHUSI AaTOMHBIX OpOUTANEH; 0- U 1T CBSI3HU.

1 Teopust CTpOE€HHSI OPraHUYECKUX COECAMHEHUU
A. M. bytnepoBa, €€ OCHOBHBIC MOJOKECHHUS.
CrtpykTypHbIe (OPMYITBI OPTAaHUIECKUX

BelIecTB. ['omoiiorus, nzomepus. XumMudecKas
CBSI3b B OPraHUYECKUX COCIUHEHUAX
OJMHApHBICE U KPAaTHBIE CBSI3U. O- U II-CBS3M.
JlaGopaTopHBIil  OMBIT: MO/JICJIUPOBAHUE
MOJIEKYJI OPraHUYECKUX BEIIECTB.

OnunapHasi, ABOWHAas W TpokHasg cBA3b. (CrocoObl
paspbiBa CBs3€l B MOJIEKYJIaX OpPraHMYECKHX BEIECTB.
[lonarue o CcBOOOJHOM paaukane, Hykiaeopuie u
HIIEKTpOPHIIE.
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CtpykTypHbie GOpMYIIbl PA3TUYHBIX BUIOB: CKEJIETHAS.

Buasl n3omepuu: CTpyKTypHas, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIe A(DPEKTHI B MOJEKyJaX OpPTaHMYECKHX
COEIMHEHUN (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpencraBnenue 0 KJ1accuuKanuu
OpraHUYECKUX BEILIECTB. Homenknarypa
OpraHUYECKUX COCIMHEHUM (CucTeMaTH4ecKas)
W TpPUBMAJIbHBICE  HA3BaHUS  BaKHEHUIIUX|
MpeCTaBUTEIICH KJIaCCOB OpraHUYeCKUuX|
BEILIECTB.
OcoOeHHocTn U KJaccu(uKausi OpraHuYecKux

peaKHHfI. OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC pPCaKin B
OpF&HH‘i@CKOﬁ XUMHU.

OKCIEPUMEHTAILHBIE METOJIbl M3Yy4YEHUSI BEIIECTB M HX
MpeBpallleHUii: KauyecTBEHHOEe OOHapy>KeHUEe yriepoja u

BOJOPOJa B OPraHNYCCKUX BCUICCTBAX. Beraucnenus: —
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onpeesieHne
(bopmMybl
OpPraHUYecKOro  BEIIeCTBA IO  MAacCOBBIM  JIOJISIM
AIIEMEHTOB, BXOSIIUX B €0 COCTAB.
Pasznea 2. Yruaesogopoast (14)\(40)
24 Tema 2. IIpenenbHble yriieBoAOPOAbl — AJKAHbI, HMKJI0AJTKAHBI 64

1 |ANIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHAN P
MertaH 1 3TaH — NPOCTEUIINE ITPEICTABUTEIIN
aJIKaHOB: (PM3UYECKHUE CBOICTBA.

HomeHKkaTypa 1 u30Mepus aakaHOB. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB,
5p’rubpuaM3anys aTOMHBIX OpOMTalel yriepona,
ocBsi3b. KoHdopMeEpEIL.

JlemoHcTpauus: @uU3NUECKUME CBOWCTBA aJKAaHOB
(pactBOopuMOCTb). [IpakTuueckast pabora No 1.

[Tony4yeHrne MeTaHa U U3y4E€HHUE €ro CBOUCTB.
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MetaH 1 3TaH — XUMHYECKUE CBOMCTBA (peakiuu
3aMEIICHUs U TOPEHUS ), HAXOXKIEHHUE B IPUPOJIE,
MMOJy4YCHUE U IPUMEHEHUE.

XUMHUYECKHE CBOMCTBA AJIKAHOB: U30MEPU3ALIUH,

JNETUAPUPOBAHUS, TUKIA3ALUA, TUPOJIN3a, KPEKUHTA.

[IpencraBienne o MEXaHU3Me peaKuui
panrKaIbHOTO 3aMEIIEHUS.

[{uknoankanel. O6mast dopmyiia, HOMEHKIATypa M
nzoMepusi. OCOOEHHOCTH CTPOEHUSI UM XUMHUYECKHUX
CBOMCTB MalbIX (LMKJIONPOINAH, LHMKIOOYyTaH) M
OOBIYHBIX (LMKJIOTIEHTAH, LUKJIOTEKCaH )
uKJI0ankaHoB. CriocoObl MOTy4YeHUs U TPUMEHEHUE
[IUKJIOAIKAHOB.
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(6+1)u | Tema 3. HenpenesbHbie YI1€eBOAOPOAbI: AJIKEHbI, (17+2)4
AJKaHEHbl, AJTKHHDI. Tema 3. HenpenesbHble YriieBOAOPOAbI: aJIKEHbI,
ajJikaaueHbl, aJKUHBI (13+2)4. Tema 6.
I'asioreHnpou3BoOAHBIE YIJI1€BOAOPOAOB (44).
AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI 1
psa. OTWIEH W NpONWIeH —  IpocTeune
MPEICTaBUTENN aJKEHOB: (PU3nUYecKrue CBOMCTRA.
AJKeHBI: Sp° TMOpHMIM3allMsA aTOMHBIX OpOMTAJIEel 1
yIaepoja, o- U 1 cBsA3u. CTpyKTypHas U
reoMeTpudeckas (IIMc-TPaHC-) U30MEPHSL.
Beluncnenns: —  HaxO0XACHUE  MOJEKYJSPHOU 1P

(GopMyIibl OpPraHUYECKOI0 COEIMHEHHUS IO Macce
(00BEMY) MIPOIYKTOB CrOPaHUSI.
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OTUIICH U IIPOIMHUJICH — XUMHNYCCKHC CBOMCTBA,

(peakuuu TUAPUPOBAHUS, rajoreHUPOBAHUS,

ruaparanuu, OKHUCJICHUA 151 HOHHMCpHBaHI/II/I),

noyiyueHue u npuMenenue. [Ipakruueckas padora No

1. [Tonmydenue 3THIEHA U U3YYEHUE €TI0 CBOMCTB.

XUMHUYECKHE CBONMCTBA aJIKEHOB: 3aMCIIEHUS B

AroJIOKEHUE IIPU IBOMHOM CBsi3U. [IpencraBienue o

MCXaHHU3MC PCAaKIUU
IMPHUCOCOANHCHUSI.

ANEKTPODUIBLHOTO

Tema 6. ['anoreHnpou3BoHbIE YIiIeBOA0pOa0B (luac

4):  DNEeKTpOHHOE CTPOCHUE
rajOreHONPOU3BOIHBIX  YTIIIEBOJOPOIOB.
JlemoncTpauus:  Dusnueckue CBOMCTBA
VIJIEBOJIOPOIOB (PACTBOPUMOCTD) YIIJIEBOIOPO/IOB.

n3
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Brruncnenus: ONPENEIECHUE  MOJEKYJISIPHON
(dbopMyJIbl OpPraHUYECKOrO BEIIECTBA MO MAaCCOBBIM
JTOJISIM JIEMEHTOB, BXOJISIIIUX B €r0 COCTAB.

1P

JlabGopaTOpHBIN OMBIT:— MOACIUPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB U raJIOTEHONPOU3BOIHBIX
BpluncieHnss 0 YpaBHEHUIO XMMHYECKOM PEaKIuu
(Macchbl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA
WM TPOAYKTAa peakuMd IO M3BECTHBIM Macce,
00BEMY, KOJMYECTBY OJIHOTO M3 MCXOAHBIX BEILECTB
WJIU TIPOJIYKTOB PEAKIINH )

Tewma 6. ["asioreHnpou3BoOIHBIE YTIIEBOIOPOIOB (2 Yyac

n3 4): Peaknuu  3aMmelieHuss TajioreHa  Ha
TUAPOKCOTPYNNy,  HUTPOrPYIY,  LHUAHOTPYIIY,
AMUHOTPYTIITY.
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Tema 6. ['aoreHNpou3BOHBIE YITIEBOA0POI0B (3 yac
u3 4): JleficTBUe Ha TaJIOT€HITPOU3BO/IHBIE BOJTHOTO
IIETIOYH.

u CIIUPTOBOTO pacTBOpa

B3anMoieiicTBre TUTaioreHaJIKaHoB ¢ MarHueM 1

IIAHKOM.

Ankanuensl. byraauen-1,3 u metunOyragauen- 1,3:
CTPOCHHE.

AJ'IKaI[I/ICHBII N30JIMPOBAHHBIC, KYMYJIMPDOBAHHBIC.

Ocobennoctu JIEKTPOHHOI'O CTPOEHUS

Y XMMUYECKUX CBOWCTB CONPSKEHHBIX JUEHOB, 1,2- 1
1, 4nipucoenuuenue.

Crioco0n1 MOJIYUYCHUA U IIPUMCHCHUC AJIKaAIHUCHOB.
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AJKkanueHpl: BaKHEHUINIME XHUMHYECKHE CBOMCTBA
(peaxuus MOJIMMEPHU3AIIUN ). [Tomyuyenue
CUHTETHUYECKOr0 Kayuyyka W pe3uHbl. JlabopaTopHbIii
OTBIT: — O3HAaKOMJIEHHE ¢ oOpasliamMH IuIacTMacc,
Kay4yKOB U PE3UHBI.

Tema 6. I"ajioreHnpon3BOIHBIC YIJIEBOOPOA0OB (4 Hac

u3 4): [loHsaTre 0 MeTaINIOOPraHUYECKUX

COCIUHEHUSIX. Hcnons3oBanue

raJIOrCHIIPOU3BOJHBIX B 6BITy, TCXHUKEC U B

XUMHWYCCKOM CHHTC3C.

Brruuciienus: onpeneneHne J0JIM BbIX0Aa MTPOAYKTa 1P|
PEaKIUH OT TEOPETUYECKU BO3MOKHOTIO.
AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, |
TOMOJIOTUYECKUN psAl. AUETWIEH — MNpOCTeHIINN
MPEJCTABUTENIL ~ AJIKHHOB:  COCTaB, CTPOCHUE,

bu3nUecKre CBOMCTBRA.
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OJEKTPOHHOE H  MPOCTPAHCTBEHHOE
MOJICKYJT ~ QJIKHHOB,  Sp-THOPHIU3AIIHS
opOutaneid  yriepojga. XHUMHUYECKHE
TUMEpH3allid M TpUMEpPH3allnHy,

CTpOECHHUE
ATOMHBIX
CBOICTBA:
OKHCJICHHS.

KucnoTHble CBOMCTBA aIKWHOB, UMEIOIINX KOHLEBYIO
TPOMHYIO CBA3b. KauecTBEHHBIE peakUWH: Ha
TPOMHYKO CBfI3b, B3aUMOJICMCTBUE allETUJICHA C
aMMHaYHBIM pacTBOpOM okcujia cepedpa(l).

[Ipaktrueckas padota Ne 3. [lomyueHue aneruneHa u 1
M3y4YECHUE €r0 CBOMCTB.
ALIETWIEH: XMMHUYECKHE CBOMCTBA (peaKkiuu
TUAPUPOBAHUS,  TaJOr€HUPOBAHUA,  THUJpATAIUU,
rOpeHuUsl ), MOJYyUYECHUE U IPUMEHEHHUE.
2+1)u Tema 4. ApomaTn4yecKue yrijieBoaopo/abl (8+1)u
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Apensl. benzoun: cocras, cTpoeHue, GU3NIECKUEe U
XUMUYECKUE CBOMCTBA (peaKIMy raJJOreHUPOBAHUS U
HUTPOBAHMUS ), OTyYCHUE U TPUMEHEHHUE.

[IpaBuiio apOMaTUYHOCTH, IIPUMEPB]

apoOMaTUYECKHX coenHeHui. JJabopaTopHbIi
onbIT: MOAENMPOBAHUE MOJIEKYJI apPOMATHYECKUX
yriesonoponos. IlpencraBinenue o mexaHusme
peaxkuil 31eKTpOYUIBHOTO 3aMELEHUSI.

Brruncienus: — yCTaHOBIICHUE CTPYKTYPHOU
(bopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0
XUMUYECKUX CBONCTB WJIU CTIOCOOOB TTOJTYyUEHUS.

1P

1P

¢usnyeckue U

COCTaB, CTPOCHHUE,

Tomyou:
XUMHUYECKUE CBOMCTBA (peaklUy rajJoreHupOBaHUS U

HI/ITpOBaHI/IH), IMOJIYYCHHUC U IIPUMCHCHUC.

TOKCUYHOCTB dPCHOB.
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[IpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUU
3aMecTuTeNied B OCH30JIbHOM KOJIbIIE Ha MpUMEpe
QJIKHJIbHBIX paJIuKaoB, KapOOKCWIHHOM,
TUAPOKCWIBHOM, aMUHO- W HUTPOrPYIIbI, aTOMOB
rajOreHoB.

XUMUYECKHE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB:
OKHCJIEHHE TOMOJIOTOB OEeH301a.

[ eHeTnueckas CBsI3b yriIeBOJAOPOIOB,
MpUHAJIEKAIIMX K Pa3IUYHbIM KJlaccam

Crioco6bl MOJIYYEHHUS apOMaTH4YECKUX
yIJIeBO10P010B. OCOOEHHOCTH XUMHUYECKUX CBOMCTB
ctupoia. [lomumepusanus crupona.

Bpluncnenuss: — yCTaHOBJICHUE CTPYKTYPHOM 1
(opMyJibl OPraHMYECKOTO BEILECTBA HA OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOIYYEHUS.
2y Tema S. IlpupoaHbIe HCTOYHUKH YIJI€BOJIOPOAOB M X NepepadoTKa (4+2)4
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[IpupoaHbIE UCTOYHUKU YIJIEBOJOPOIOB.

[IpupoHbIii ra3 ¥ OMYTHBIE HEDTSAHBIE TA3blI.

HedTr u €€ nmpoucxoxaenue. CriocoOsl repepadoTKu
He(THU: TIEperoHKa, KPEKUHT

(TepMUYECKUIA, KATATUTUYECKUI ), TUPOIIU3.

I eHeTHYECKast CBA3b MEXKYy Pa3IMYHBIMU KJIaCCAMU 1
YIJIEBOJOPOIOB.
['eHeTnyeckas CBA3b MEXKIY Pa3IMYHBIMU KlaccamMu 1P

YTIIEBOAOPOIOB.

[IpomykThl mepepaboTKu HEDTH, UX IPUMEHEHHUE B
MIPOMBITINICHHOCTH U B ObITY. KaMeHHBIN yroib 1
MPOYKTHI €T0 mepepadboTku. JleMoHcTpamus: —
koJuteKinu «HedTb» 1 «YTomaby.

83




Beruuciienus: —  OmpenesieHHe  MOJIEKYJISIPHOU
(bopMyJIBl  KHUCIIOPOJOCOICPHKAIIETO0 OPraHUuYeCKOro
BEIIECTBA IO MACCOBBIM  JIOJIIM  DJIEMEHTOB,
BXOJAIIMX B €ro cocTaB; Mo Macce (00bEMy)
MPOJYKTOB CTOpaHus;, IO KOJUYECTBY BEIIECTBA
(macce, 00BEMY) MPOAYKTOB peaKIUU  W/WIU
VCXOJ/IHBIX BEILIECTB.

Ypok 0000111eHH MaTeprasa TEMBI.

1P

Paznen 3. Kuciopoacoaep:kaimmue opranndeckue coexuHenus (12 1)\(364)

34

Tema 6. Cnimptbl. ®eHO Tema 7. Cnuprtbl. @eHoO

9y
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[IpenenbHbIE OTHOATOMHBIE CHOUPTHL. MeTaHON H
ATAHOJ: CTPOCHUE, (PUBMYECKUE U XHUMHYECKHE
CBOMCTBa (p€aKlUM C AaKTUBHBIMU MeETaJJIaMU,
rajoreHoBOJAOPOJIaMH, TOpEHHUE), MPUMEHECHUE.
BonopoaHbie CBS3M MEXIY MOJEKYJaMU CHUPTOB.
JelictBue MeTaHOJIa M JTaHOJA HA OPTraHU3M

yenioBeka. JlabopaTopHble ONBITHI: — TOpPEHUE
CIOHPTOB; — OKHCIICGHHE OTaHOJA OKCHIOM
menu(I1).
[IpenenbHbIe 0JIHOATOMHBIE CIUPTBHIL:

H30MCpusd, KJIaCCI/I(I)I/IKaHI/I}I. duznyecKue

CBOICTBA aJIKAHOJIOB.

JleMOHCTpanus: paCTBOPUMOCTh CITUPTOB B BOJIC.
CriocoObI IOTyYeHHs ¥ PUMEHEHHUE OJJHOATOMHBIX
CIIPTOB.

XUMHUUYECKHE CBOWCTBA AJIKAHOJIOB: IETUAPATALNH,
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OKHUCJICHUS, B3aMMOJICHCTBHE C OpPraHUYECKUMU U
HEOpraHWYeCcKMMU Kucinotamu. IlpeacraBienue o
MEXaHU3ME PeaKLMi HyKJI€O(UIbHOTO 3aMEIEHUS.
JlemoHncTpanmu: 1. BsauMopnencrBue drTaHona €
HatpueM. 2.  OKWHCIIEHHME  3TWIOBOrO  COUpPTA
TUXpOMATOM  Kainusi  (BO3MOXHO  HMCIOJIb30BaHHE
BHJICOMATEPUAJIOB).

1 MHOroatoMHble  CHHUPTHI.  JTUJICHIVIMKONb H

[JIMLEPUH: CTPOCHHE, (PU3NYECKUE M XUMHUYECKHE

CBOMCTBa  (B3aUMOJEHMCTBHE €O  LIEIOYHBIMH

MeTalJIaMH, KaueCTBEHHas peakius Ha

MHOTOATOMHbBIE CHUPTHI). JlelicTBHEe Ha OpraHu3M

YEJI0BEKA. [Ipumenenune TIIALIEpUHA U

pTUieHTIuKoNs.  JlabopaTopHbIE  OMBITBL:  —

B3aMMOJICUCTBUE TJMUIEPUHA C TUIPOKCUIAOM

menu(I1).
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MHOroaToOMHBIE CIIUPTHI: B3aI/IMOI[CI\/iCTBI/IC
OPTraHNYCCKUMHU N HCOPTraHNYCCKUMH KUCIIOTaAMU.

C

[IpocTtbie 3¢upbl, HOMEHKIATypa U U30MEPHSL.

OcobeHHOCTH (DPU3NUYECKUX U XUMHUYECKUX CBOMCTB.

@deHoI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U

XUMUYeCKre cBoMcTBa. TOKCHYHOCTH (heHoa.

[Ipumenenue dpenona. Beruucnenus

— 110 YPaBHEHUIO XUMUYECKOMN peaKInu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA HIIU
MPOYKTa PEAKIIUHU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIICCTB WIIH
MPOIYKTOB PEAKIIUN).

deHoT: B3aMMHOE BIIUSHUE THAPOKCOTPYTIIIBI
1 OEH30JbHOTO si/ipa. OCOOEHHOCTH XUMHUUECKUX

cBOMCTB (heHona. KauecTBeHHbIC peakinu Ha (PEHOI.

denondopmanbaeruaHas CMoJIa.
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[Tpaktuueckas padora Ne 4. Pemenue

PKCIIEPUMEHTAIBHBIX 3371a4 10 TeMe «CIUPTHI U
(heHOTIBIY.

Ta

Tema 7. Anbaernansl. Kap6oHoBbBIE KMCJIOTHI.

Tema 8. Anbaernani. Kap6oHoBbIE KMCJIOTHI.

214

Caoxubie 3pupbl

Caoxubie 3¢pupsbl. Kupsbl

ANbIEeTUabI 5 KETOHBI. dopmaibIeTU/I,

alcTajlbACTHA: CTPOCHHUC, CI)I/IBI/I‘IGCKI/IC u

XUMHUYECKUE CBOWCTBA (PEAKIMU OKHCICHUS U
BOCCTAaHOBJICHMS, ~ KQ4E€CTBEHHBIC  PEAKIIHH).
JlabopaTopHBI€ OIBITHI:

— OKHCJICHHC aJIbACTHA0B aMMHAYHbIM

pacTBOpoM okcujia cepedpa(X) u THAPOKCUAOM
menu(IT).

DNEKTPOHHOE CTPOCHUE KapOOHWIHHOU TPYIIIIHI.

["omonorudeckue psjibl anbACTUIOB U KETOHOB:
N30MEPHUSL.
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[IpeacraBieHre O MEXaHU3ME pEaKIUAMN

HYKJICO(PMIBHOTO MPUCOSTUHEHHUSI AJTbJIETHIOB.

dopmManbIeTu, aleTaabIeTu/: NOJIYyUYCHUE U
MMPUMECHEHHUE.

AIICTOH: CTpOCHHE,
151

XUMHUYECKHUE CBOMCTBA (pCaKIII/II/I OKHCJICHHA U

BOCCTAHOBICHUS), NOIYUYCHUE U NPUMEHEHUE,
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Beruuciienuss: —  ONpENEIICHUE  MOJIEKYJISIPHOU
bopMyJIbl OPraHUYECKOro BEIIECTBA [0 MaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIUMX B €r0 COCTaB; MO Macce
(00BEMY) TPOIYKTOB CrOpaHUs; IO KOJHYECTBY
BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/WIIH
MCXOJHBIX BEHIECTB; — YCTAHOBJIEHHE CTPYKTYpPHOI
(bopMysIbl OpPraHUYECKOTO BEHIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOMCTB WJIU CIIOCOOOB TTOJTYUEHUS.

Ypok 0000111eHNsT MaTepuana TeMBbI.

OnHOOCHOBHBIE  TIpeNebHBIE  KapOOHOBBIE
KUCIOTBI. MypaBbuHAsT W YKCyCHas KHCIIOTBI:

CTpoeHHE, PU3NUECKUE U XUMHUECKHE CBOMCTRA

(cBoiicTBa, oOmmMe I KJacca  KHUCIOT).
[Ipaktuueckas pabora Ne 2. CpoiicTBa pacTtBopa
YKCYCHOU KHCJIOTBI.

OCcOOEHHOCTM  CTPOEHHS MOJIEKYJ KapOOHOBBIX
KUCIOT. 3omepus u HomeHknatypa. Bonopoaneie
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CBA3HU MCIKIAY MOJICKYJIaMH Kap6OHOBBIX KHCJIOT.

OAHOOCHOBHBIE TpeJeIbHbIE KAPOOHOBBIC

KUCJIOTBI:  PEAKIUU C YYaCTUEM YTJIEBOIOPOIHOTO
pajukana.

MypaBbHHAasl U YKCYCHAsI KUCIIOTBI:  PeaKIus
YTepuPUKaLUU, TOYYSHHE U IPUMEHEHHE.

Oco00EHHOCTH CBOWMCTB MYypPaBbUHOW KUCIOTBHI.

Mmuoroo6pa3zue  KapOOHOBBIX KHCIIOT.
[IpencraBuTenu BoICITUX KaPOOHOBBIX KUCIIOT:

IMaJIbMUTHHOBAA, JTUHOJICBAA, JIMHOJICHOBAA KUCJIOTLI.

OcobenHocTH CBOMCTB HCIIPCACIIbHBIX

Y apOMaTUYECKUX KapOOHOBBIX KUCIOT, JUKAPOOHOBBIX

KHCJIOT, FI/I}IpOKCI/IKap6OHOBBIX KHCJIOT.

CTeapI/IHOBaﬂ )41 OJICHHOBAsA KHCJIOTBI
MpCACTAaBUTCIIN BBICIIHNX Kap6OHOBBIX KHCJIOT.

KaK
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MpbLuia Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT, UX
MOIOIIIEE JICHCTBUE.

[IoHsiITHE O CHHTETUYECKUX MOKOIIIUX CPCACTBAX

(CMO).

[TonaTe O MNPOMBBOAHBIX KAPOOHOBBIX KHCJIOT —
CIIOKHBIX 3(upax, aHruapuaax, rajoreHaHrujapuIax,
aMUax, HUTpUJIax.

CrnoxHble 3UpPBI KaK TIPOU3BOTHBIE
KapOOHOBBIX  KHCIOT. [ WAPONM3  CIOKHBIX
n(UpoB.

Cnoxubie 3¢upbl. ['oMonoruueckuit psja, oOias
(bopmyna, U30MeEpUs U HOMEHKJIATYPA.

[Tpaktuyeckas pabora No 5. Pemenue

HKCIEPUMEHTAIbHBIX 3a/1a4 10 Teme «KapOoHoBbIe
KUCIOTBL. CIIOKHBIE A3(DUPBD».
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Kupsl. T'waponmus xupos. IIpuMeneHue Kupos.
buonoruueckast posib XupoB. Beiuncienus: — mo
YPaBHEHHIO  XMMHUYECKOW  peakuuu  (Macchl,
00Bb€Ma, KOJMYECTBA HCXOJIHOTO BEIIECTBA WIIH
MPOJYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJHOTO M3 UCXOIHBIX

BEIIECTB WJIM MPOAYKTOB PEAKIIHH).

JKupsi: ctpoenue, puznyeckre CBOMCTBA.

OcoOEHHOCTH CBOWCTB KMPOB, COJIEPKAIINX OCTATKH
HeTpeeIbHbIX JKUPHBIX KUCIOT. JKUphI B IPUPOJIE.

KonrtpomnbHast pabora:
«Kucnopoacoaepxaiiye opraHndecKme
COCITMHEHUSD).

24

Tema 8. YraeBoabl

Tema 9. YriaeBoabl

VYrneBoapl: cocTa, Kiaccu(UKaMs YTIIEBOAOB
(MOHO-, 1u- W mnonucaxapuibl). [ToKo3a —

IPOCTENIIIMI MOHOCAXapHI:
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0COOCHHOCTH CTPOCHHSI MOJICKYJIbI, (DU3UYECKUE U
XMMHUYECKHUE  CBOMCTBa  (B3aMMOJICUCTBHUE  C
ruapokcugom meau(Il), oxucrmeHne aMMHaYHBIM
pacTtBOopoM okcuna cepedbpa(X), BOCCTaHOBJICHUE,
OpoXeHHE TIIOKO3bl), HaXOXKJACHUE B TMPUPOJIE,

IMPUMCHCHHC, Omooruyeckas POJIb. dDOTOCUHTE3.

@pyKTO3a KaK U30MEP IITIOKO3BI.

OnTtuyeckas HN30MCpHus. KOHL‘{aTO-HCHHa}I

TayTOMEPUS HA IPUMEPE MOJICKYJIbI [TIFOKO3BI,

npoemM_Xwopca,_a,BwioMeprrm

MoHocaxapu/ibl: raxakro3a, pudo3a, JIe30K

cupuboza. Gu3nueckue CBOMCTBA U HAXOXKICHHE B
npupoze. JJabopaTopHslil onbIT: B3aumoneiictaue
pacTBOpa IIIIOKO3bI ¢ TUApokcuioM Meau(11).

Caxap03a — IIPCACTABUTCIIb AUCAXapPHUIAO0B,
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TUAPOJIN3, HAXOXKIACHUC B IIPUPOAC U IIPUMCHCHHC.

Kpaxmai u nemnroiiosa kak

npupoaHble noauMepbsl. CTpoeHue Kpaxmana Hu
LEJUTI0103bl. DU3HUYECKUE U XUMAYECKUE

CBOMCTBA KpaxMaia (TUApOIu3, KaueCTBEHHAS
peakuus ¢ uojom). JlabopaTopHsIif ONIBIT:  —
B3aMMOJICMCTBUE KpaxMasa ¢ HOAOM.

Hucaxapuapl: ManabTO3a U JAKTO34.
BoccranaBnuBaromue U HEBOCCTAHABJIMBAIOLINE
nucaxapuel. [Tonucaxapuasl: riukored. CtpoeHue
MaKpOMOJIEKYJI INIMKOT€Ha.

XUMHUYECKHE CBOWCTBA  ILEJUIIOJIO3bI:  THIPOJIN3,
nmonyuyeHue ddupoB  nemwmoso3pl.  [lonstHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).
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Paznen 4. Azorcoaep:kaniue oprannyeckue coeaqnHenus (3 4)\(94)

34

Tema 9. AMUMHBI. AMUHOKHCJI0THI. BeJIkn

Tema 10. AMUHBI. AMUHOKHCJIOTHI. beku

Oy

AMMHBI. METWIaMVH U aHUJIMH: COCTAB, CTPOCHHUE,
(¢u3HUecKre 1 XUMUYECKHE CBOMCTBA (TOpPEHHUE,
B3aUMOJICHCTBUE C BOJIOW M KUCJIOTaMU).

Knaccuduxamus  amuHOB:  anudaTuyeckue |
apOMaTUYECKUE; NEPBUYHBIC, BTOPUYHBIE u
TpeTudHbie. AMUHBI: n3oMepusi. CriocoOs

MOJIYYCHHS ¥ IPUMEHEHHE anu(paTUYeCKUX aMUHOB.

[TosrydyeHue aHuIMHA U3 HUTPOOEH301A.

B3aumnHoe BiausHHE rpymnmn aTtoMOB B MOJICKYJIC
aauianHa. OcoOEHHOCTH XUMHUYECKUX CBOMCTB
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aHunuHa. KauecTBeHHbIC pPCaKi Ha aHWUJINH.

AMWHBI: AJIKHJIINPOBAHUC, BBaHMOHeﬁCTBHe
ICPBUYHBIX AMHUHOB C a3zoTucTou kucioroi. Comu
AJIKMJIaMMOHMA.

AMMWHOKHCIIOTBI KakK ampoTepHbIe
opraHuuyeckue coeauHeHus. Du3UYECKUe U
XUMUYECKUE CBOMCTBA aMUHOKUCIOT (Ha

MpuMepe MIMIMHA). brojgoruueckoe 3Ha4YeHNe
aMUHOKHCIOT. [lenTuasl.

Howmenknatypa u uzomepusi. OTaenbHbIe

NpcaACTaBUTCIN  A-aMHUHOKHCJIOT: TIJIMIWH, aJIaHWH,
(1)CHI/IJIaJIaHI/IH, CCpUH, TIIyTaMHHOBAsd KHCJIOTa, JIM3UH,
NUCTCHUH. OmnTtuueckas HN30MCPUA aMHUHOKHUCIIOT! D-

U | -aMUHQOKUCIQTEL.

Peakuus monukoHAeHCAMM, 0Opa30BaHUE MENTHIHON
cBsi3u. JleMoncTpanus: PactBopeHue 0eIKoB B BOJIE.
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benku kak IMPUPOAHBIC BBICOKOMOIJICKYJIAPHBIC
COCIUHCHUS. HepBI/ILIHaSI, BTOpHUYHAA U

TPCTUYIHAA OcakoB. XHMMHUYECKHE

CTPYKTypa

CBOiCTBa O€NKOB: THIPOJW3, JCHATypaIus,

KAa4YCCTBCHHBIC PCAKIIMHU Ha OCIIKU.

JlemoHCTpauuu: — JieHaTypanus OeIKOB MpU
HarpeBaHUU; — LIBETHBIE PEAKIINU OEIJIKOB.

[Tonsatue 00 a30TcoaepKaIuX reTepoIuKINIECKUX

COCOIMHCHUAX. HI/IpI/IMI/I,ZII/IHOBBIe " ITYPHUHOBBIC

OCHOBAaHU:I. HYKJICHHOBBIG KHCJIOTBI: COCTAaB,

CTPOCHHUC U OnoJiornyeckas POJIb.

[IpakTrueckas pabora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3a71a4 I10 TCMC

«A30TCcoaepKalUe OPTaHUIECKUE COETUHEHUS.

Paznea. 5. BoicokoMoJieKkyJIsipHbIe coeuHeHus (24)\(64)

Tema 10. [lnactmaccol. Kayuyku. Bosiokna

Tema 11. BbicokOMoOJIeKYJISIPHbIE CO€TUHEHUS
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OCHOBHBIC IIOHATHUA XUMHWU

BBICOKOMOJIEKYJIIPHBIX COCAVUHEHUN: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  CTEIICHb
[OJIMMEPHU3ALINH, CPEIHA MOJIEKYJIIpHas Macca.

OCHOBHbBIE METO/bI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJTUMEPU3AIUS U TIOJIMKOHICHCALIHS.

[IpencraBnenne 0 CTEePEOPETyISIPHOCTH

Y HaIMOJIEKYJISIPHOU CTPYKTYpE MOJIUMEPOB,

3aBUCUMOCTh CBOMCTB IMOJIMMCPOB OT HUX

JleMoHcTpanust oOpa3ioB pe3unbl. Buneodparment
«BynkaHu3auus pe3uHb.

[Ipaktuueckas padora Ne 7. Pemienue sxcriepumMen-

TaJIbHBIX 3agad 110 teMe «Pacmo3HaBanue
OPTaHUYCCKUX COCHHHGHHﬁ)).

99




[Inactmaccel  (HIOJIMATHUIIEH, MTOJITUITPOIIUJICH,
MOJIMBUHWIXJIOPU/I, TOTUCTUPOIT). HaTypasibHbIi 1
CUHTETUYECKHUE Kay4yKu (OyTareHOBBIH,
XJIOPOIPEHOBBIN U U30MPEHOBBIN). BonokHa:

HaTypaJbHbIC (xJ10M0K, HIEPCTB, MIENK),
VICKYCCTBEHHBIE (aLl€TaTHOE BOJIOKHO, BICK03a),

CUHTEeTHYECKHuEe  (KampoH 151 JIaBCaH).
JleMoHCTpanus: — O3HaAKOMJICHHE ¢ 00pa3iiaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX  BOJIOKOH,

IJ1acTMacc, KaydyKoB.

[TnacTmaccsr: MOJINMETUIIMETAKpHUIaT,
OJIMKapOOHATHI, oy TUIICHTepedTanar.
YTunuzanus u nepepadoTka IUIacTUKa. DIacTOMEpHI:
CUJIMKOHBI.

[Tonumeps! cieruanbHOro Ha3HAYEHUS (TeIIOH,

KCBJIAP, JJICKTPOIIPOBOAAIINC IIOJIUMCPHEI,

100




OuopasznaracMble HOIUMEPEL).

[TpakTuueckast padora Noe 8. Pemienue

OKCIICPUMCHTAJIbHBIX 3a/a4 I10 TCMC «Pacmo3naBanue
Im1acTMacC U BOJIOKOH»

Paznen 6*. Utorosoe nosropenne (14)\(54)

1P

HNTorosasi KOHTpoJIbHasA padora 3a kypc 10
KJIacca

1P

[ToBTOpeHue. ['eHETHYECKASA CBSI3b MEXKITY

Pa3IN4YHbIMHU KJIaCCaMHU OPIraHNYCCKHX COCI[I/IHGHI/Iﬁ

2P
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[IoBTOpEHME. Brruncnenus: — OIIpELICIICHUE
MOJICKYJIIPHOW (DOPMYJIBI OPTaHUYECKOTO BEIIECTBA 110
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €r0 COCTaB;
mo Macce (00bEMY) TMPOAYKTOB CropaHusi; IO
KOJIMYECTBY BelmiecTBa (Macce, 00BEMY) MPOIYKTOB
pEaKIM W/WIW UCXOTHBIX BEIIECTB; — YCTAaHOBJICHHE
CTPYKTYpHOU (HOpPMYJIbI OPraHUYECKOTO BEIIeCTBa HA
OCHOBE €ro XHWMHYECKHX CBOWCTB WM CIIOCOOOB
MOy ICHHUSI.

2P

1 4 B Heaes110, Bcero 35 4, U3 HUX 3 4 —
pe3epBHOE BpeMs

3 4y B Hegeto, Becero 105 4, u3 Hux 10 4 — pe3zepBHOE
BpeMsi

TEMATHUYECKOE IINTAHUPOBAHHUE YYEGHOI'O ITPEIMETA «XUMMUS»

11 KIIACC «OBIIAA U HEOPTTAHUYECKASA XUMUS»

ba3osrlii ypoBenb (1 yac)

Yriay0Jénnblii yposeHb (1+24aca)

Kon-Bo
YacoB

Pa3znea 1. Teopernueckne ocHOBbI Xxumuu (124\36 )

Kon-Bo
YacoB
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Tema 1. CTpoenue atoma. Ilepuoanyecknii 3axkoH u Ilepuoaudeckasi cuctreMa XUMHUYECKHX
yjaeMmeHTOB /I. 1. MeHnaeneeBa

8+1)u4

XUMUUYECKUM 351eMeHT. AToM. Sapo atoma,
N30TOMEL

KopnyckynsipHo-BOJIHOBOM Jyain3M, JBONCTBEHHAsS

npupona 3nekTpoHa. CTpoeHue JIEKTPOHHBIX 000JI0UEK|

aTOMOB, KBAHTOBBIC YHCJIA.

Pacrnipenenenne 31EKTPOHOB 10 ATOMHBIM 1
OpOUTAISIM; IPUHIIMI MUHUMYMA YHEPTHH, IPUHITATT
[Taynu, npaBuno XyHJa.

1 DnekTpoHHas 0607109Ka. DHEPTTUIECKUE 1

YPOBHH, MOAYpPOBHU. ATOMHBIE OpOUTanu, s-, p-,
d>neMenTbl. OCOOEHHOCTH paclpeaesieHUs

PIIEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB
NEPBBIX  YETBIPEX MEPUOAOB.  DIEKTPOHHAs
KOH(UTypalusi aTOMOB.
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ONeKTpOHHbIE KOH(UTYpallud aTOMOB

QJICMCHTOB

[ICPBOTO — IIGTBépTOFO NNepruoJ0B B OCHOBHOM

U BO30YKIEHHOM COCTOSIHUU, 3JICKTPOHHBIE
KOH(UTypaliui HOHOB.

[Tonsarue 00 sHEPrUM MOHU3ALIMH, SHEPTUU CPOJICTBA

K 3JIEKTPOHY. DJIEKTPOOTPULIATEIHLHOCTD.
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[lepuoguueckuii  3aKOH 151
[Tepronnueckas cucrema XAMHUYECKUX
3JIEMEHTOB  [I. n.

MenpeneeBa. CBsi3b NEPUOJUYECKOIO 3aKOHA U
[lepronn4ecKkoil CUCTEMbI XUMHYECKUX JIEMEHTOB
. W. MenngeneeBa ¢ COBPEMEHHOM TeOpUEH
CTPOCHHSI aTOMOB 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX
VMU MPOCTHIX W CJIIOKHBIX BEIIECTB MO TPYNIIaM U
rnepuojiaM. 3HaUYCHHE MEPUOAMYECKOro 3akoHa /I.

. Menneneena.

JleMmoHCcTpanus

133791051 TaOJINII «Ilepnognueckas CHUCTEMA
xuMH4eckux raemenToB 1. 1. Menaeneeay

O0001IeHE U CUCTEMATHU3ALUA 10 TEME.

PaGota ¢ Tecramu B popmare EI'D
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Ypok KOHTpOJIs 3HaHUI MaTepuaia TeMbl PaboTta ¢ 1P
Tectamu B (popmate EI'D
44 Tema 2. CTtpoenne BemecTsa. MHOroo0pa3ue BeunecTn 10 4
1 |Ctpoenue BemecTBa. XuUMUYECKasi CBsI3b. Bubl 1
XUMUYECKOU CBsI3U (KOBaJICHTHAsS HETOJISpHAs U
MOJIsipHasi, HWOHHAas, MeTaJITTHIECKast).
MexaHu3MBbl oOpa3zoBaHuUs
KOBAJICHTHOM XMMHYECKOM CBSI3HU
(0OOMEHHBIN ¥ TOHOPHOAKIIEITOPHBIN ).
Bonoponnas CBS3b.
BaneHTHOCTD.
DHeprus u JUTMHA CBSI3M. [TonsapHOCTS, 1
HalpaBJICHHOCTh M  HACHIIAEMOCTh  KOBAJICHTHOM
cBsi3u. Kpatnsie cBs3u. BogopoiHas cBsi3b.
MexMONEKYIIIPHBIE B3aUMOICUCTBHS
BajileHTHOCTD M BaJICHTHBIEC BO3MOKHOCTH aTOMOB. 1

[ ubpuan3aiys aToMHbIX opouTtaiieit. CBs3b
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DIEKTPOHHOM CTPYKTYPbI MOJIEKYJI  C HX

TE€OMETPUYCCKUM CTPOCHHEM (Ha TIpUMEpe COeTUHEHUH
AJIEMEHTOB BTOPOTO MEPUOIA).

DIIeKTPOOTPUIIATENILHOCTh. CTENEHb OKUCIICHHUS.

MoHbI: KAaTHOHBI U AHUOHBI. BCHICCTBa

MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI

KPUCTAINIMYECKUX PEIIETOK U CBOICTBA BEIIECTB.
JlemoHcTpanus

Mogenu KpucTaIn4ecKuX pemeToK

HpeI[CTaBJ'IeHI/IH O KOMIIIICKCHBIX COCAMHCHMAX. Cocrasn

KOMIIJICKCHOI'O HOHA: KOMIIJICKCO-

06p830BaT€JIB, JIUTAHABI. KOO[!QI/IHagI/IOHHoe YHCJIO0.

HoMenknaTypa KOMIIJIEKCHBIX COECIMHEHUM.

3HaYeHE KOMIUIEKCHBIX COETNHEHMIA. Iloasatue

0 KOOPJAVMHALIMOHHON XUMHUH.
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[lonsiTie 0 AUCHEpCHBIX cUcTeMmax. VICTUHHBIE U
KOJIJIOMJIHBIE pacTBOpPbl. MaccoBasi 10Jisl BELIECTBA
B pacTBOPE.

CniocoOsbl BBIPpAKCHHA  KOHICHTpAINH
MacCCoBasd nO0JI1 BCHICCTBA B PacTBOPC,
KOHLICHTPAIIKA.

PacTBOPOB:
MOJISIpHast

HaCBIHleHHI)IG N HCHACBIIMICHHBIC PACTBOPHI,

pacTBOpUMOCTb. Kpucramoruaparst.

Boruucienus
C WCHOJB30BAHMEM TIIOHATHUH  «MaccoBasg  JIOJIA
pPacTBOPEHHOTO BEILIECTBA, «MOJISIpHAs
KOHLIEHTPALUsD)

Kinaccudukanys HeopraHn4eCcKux COeTMHEHUH.

HoMenknaTypa HEOpraHM4ECKUX BELIECTB.

['eneTnyeckas CBA3b HCOPraHNYCCKHX BCIICCTB,
[MPpUHAIJIC)KAINX K PA3JIMYHBIM KjlacCaM
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(5+1)u Tema 3. XumMuueckne peakumu (17 +1)u
Boruunciaenus 1P
— MaccChl BEIECTBA WM 00BhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIM 00bEMY OJIHOTO M3
YYaCTBYIOIINX B PEAKIIUU BEIIECTB;
— MacCOBOM JIOJIM U MOJIIPHON KOHIICHTpAIIUU
BEIIIECTBA B PaCTBOPE
Boeruuciaenus 1

— Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
peaxiuu, eciy OJJHO U3 BEILECTB JIaHO B BUJIE pacTBOpa
C ONPENCIEHHON MacCOBOM  JIOJIEU

pPacTBOPEHHOIO BEIIECTBA
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XuMHUYeCKast peaxkus. Knaccuduxanus
XUMHUYECKMX PEaKUUii B HEOPraHUYEeCKOW U
OpPraHMYeCKON XHWMHUU. 3aKOH COXPAHEHHSI MacCChl
BEIIECCTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS
SHEPrUU MPU XUMUUYECKUX PEAKIIUSIX.

TeruoBbie A(HEKTH XUMUYECKUX

TepMOXUMUYECKHE YPABHEHUS.

peaKuuii.

Buruunciaenus

— Ter1oBOTOo 3¢ (heKTa peakiuu

CkopocTp peakuuu, €€  3aBUCUMOCTb

OT pa3nu4HbIX (akTopoB. OOpaTUMBbIe
pEaKLUH.
Xumuyeckoe paBHOBecHe. DaKTOphl, BIUSIOLINE

Ha COCTOSAHUC XUMHNYCCKOI'O paBHOBCCHA.

[Tpunuun Jle [arense.

IIpakTnueckas padora Ne

110




1. Bniusaue paznuyHbix (akToOpoB Ha
CKOpPOCTh XMMUYECKOW PEAKIINH.

['oMoreHHble U reTeporennble peakuuu. Karanus u
KaTaJu3aTopblL.

KoHCTaHTa XMMUYECKOTO PABHOBECHSI. dakTopsHl,
BIIMSAIOLIME HA MTOJI0KEHUE XUMUYECKOIO PABHOBECHUS:
TEMIIEPATypa, JaBJICHNUE U KOHIICHTPALUU BEILECTB,
ydacTByromux B peakunu. [Ipuanun Jle [Hlarense.
IIpakTueckas padora

Ne 2. Bniusaue paznudHbix (aKTOPOB Ha MOJIO0KEHUE
XUMHUUYECKOTO PAaBHOBECHSI.

DnekTponuTuyeckas aucconuanusi. CUabHbIe U

cia0ble 3JIEKTPOJIUTHI. Peakiinn noHHOTO 0OOMEHa.
JlaGopaTopHasi pabora

— MPOBEJICHUE PEaKIMii HOHHOTO 0OMeHa
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BrinonHenue ynpaxHeHuil no remam: CUIIbHBIE U
cinabpie eKkTponuThl. CTeneHb aucconuanuu. Peakiuu
MOHHOTO OOMEHa.

Pemenue 3a1a4 no teMe: XMMHYECKOE PaBHOBECHE

CunpHble U cnadbie dnexTponutel.  Cpena
BOJTHBIX pacTBOpPOB BEIIECTB:  KHUCIHa,
HeHTpaJibHAsI, MIET0YHAs.

[lonsitue o BogopoaHoM nokasarene (pH)

pactBopa. ['Maponn3 opraHnueckux u

HCOPIraHNYCCKHUX BCIICCTB.

JlabopaTopHnasi pabora —
OTIpEJICIICHHE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIIBI0 YHUBEPCAIHHOTO UHIUKATOPA.

UonHoe npouspeneHue Boasl. Cpesa BOAHBIX

pPacTBOPOB: KUCJIOTHAsA, HEUTpaJIbHAS, IIEI0YHAS.

Bonopoausiit mokazarens (pH) pactBopa.
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['uaposns conen. 1
1 |OKucIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH. 1
JlemoHcTpanus
PaznoxeHne nepokcuaa BoJ0po/ia B IPUCYTCTBUU
KaTann3aropa. [loHaTrue 06 2JIEKTPoJIn3e
pacIlIaBOB U pacTBOpPOB conel. [Ipumenenune
RICKTPOIM3A.
OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH. 1
Crenenpb okuciieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
[Iponiecchl OKHCIEHUS
BaxHelIlne OKHUCIUTEIHM W BOCCTAHOBUTENW. MeTon
DIICKTPOHHOTO OanaHca
DJIEKTPOJIU3 PACTBOPOB U PACIIIaBOB BEILIECTB. 1
1P KontponrHas padota 1 (1nmomyroaue) KonTtponwsHas pabora 1 (Tect B hopmare EI'D) 1
Paznen 2. Heopranuueckas xumus (164\514)
(8+1)u Tema 4. HemeTanabl 29 4
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Borunciienus
— Macchl (00bEMa, KOJIMUECTBA BEILECTBA) MPOTyKTa
peaKIMK, eCIIU OJTHO U3 BEIIECTB JaHO B BUJE pacTBOpa

C OIPEAECIEHHON MacCOBOM  JI0JIeH

PAacTBOPEHHOI'O BELIECTBA

Boruuncienus

— JOJIK BbIXOJId ITPOAYKTA PCAKIUN OT TCOPECTUUCCKU
BO3MOXXHOI'O

1 HemeTamnisl. ITonoxxenue HEMETAJLIIOB B
[leproanyeckoi cucteMe XUMUYECKHUX

snemeHToB [I. . MenzeneeBa 1 0COOCHHOCTH
CTPOEHUSI aTOMOB.

JlemoHcTpanuu

1. OGpa31pl HEMETAILIOB.
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Bonopoa. [lonyuenue, puznueckre 1 XUuMUYECKUE
CBOMCTBa (peakiyy ¢ MeTAJJIaMU U HEMETaJIaMH,
BOCCTAHOBUTEJILHBIE CBOMCTBA).

JlaGopaTopHbIie ONBITHI

1. KauecTBeHHBIE peakIuyi HA HEOPTAHUYECKUE HOHBI U
KaTHOH BOJIOPO/IA.

['wapuasl. TONNMBHBIE YJIEMEHTHL.

Pu3nYecKre CBOMCTBA HEMETAIUIOB. AJIIIOTPOIUSA
HEMETAJIOB (Ha IPUMEPE KUCIOPOJa, CEPHI,

dbocdopa u yriaeponaa).

Kucnopon u 030H. Yriepoj, HaxXO0XJICHUE B MPUPOJE,
aJUIOTPOTHBIE MOIU(PUKAIIUN. AKTUBUPOBAHHBIN

yToJib, agcopouus. dysnepensl, rpadeH, yriiepoaHble
HAaHOTPYOKHU.
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JdemoHncTpanuu

2. T'openue cepsl, pocdopa, xxene3a, Maraus B
KHUCIIOpO/IE.

JlabopaTopHbI€e ONBITHI.

2. [lonyuyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJIOB
rajjoreHoB M MX  COCIMHEHUM  (OKCHJIOB,
KHCJIOPOJICOJICPKAIIMNX KHUCIIOT, BOJIOPOAHBIX

coennHeHui). [I[puMeHeHune raioreHoB U ux
COCIMHEHUM.

['annoreHoBOAOPOIBI. Baxueimue KHUCIIOPOX -
CoZIepKalue COEIUHEHHUS TaJIOT€HOB.

JlaGopaTopHbI€ M TPOMBIIIJICHHBIE CITOCOOBI

[MOJIyYCHUS TAIOT€HOB. [[puMeHeHre raJloreHOB U UX
COEIMHEHUM.
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XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETAJIIOB.

Cepa u e€ coequnenusi. (OKCHUIbI, KUCIOPOI-

coaeprKalue KHMCJOTHI, BOJIOPOJIHBIE
coenuHenus). Ilpumenenme cepel u €@
COCJIMHEHUMH.

Cepa. Haxoxnenune B mpupoje, CIOCOObI MOTyUYEHUS,
bu3ndyeckue W XuMHUYeckue cBoicTBa. CepoBOJIOPOI,
cynbduasl. Oxcun cepol (1V), okcun cepot (VI).

CepHucras u cepHasi KUCJIOTHI U UX coiu. OcoOeHHOCTH
CBOMCTB CEpPHOU KHUCIIOTHL. [IpuMeHeHue cepbl U €€
COECIMHEHU.

JlaGopaTopHble M NPOMBIIUJIEHHBIE  CIIOCOOBI
MOJy4YeHUs KHUCIopoja. DPU3MYECKME W XUMHYECKHE
CBOMCTBA Kuciiopoaa u o30Ha. [Ipumenenue kucimopoaa
1 030Ha. OKCUABI U IEPOKCUBI.
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XUMHUYECKUE CBOUCTBA BAKHEUIIIUX HEMETAJIJIOB.

A3oTa u ero coeuHenust. (OKCUIbI,

docdop u ero coeTMHEHUS.

KUCJIOPOJICOJICPKAIINE  KHUCIIOTHI, BOJOPOJIHbBIC

coenuHenus). [IpumeHenue a3ora U ero

COCJIMHEHUMH.
A3zot. Haxoxaenue B mpupojie, CIocoObl IMONTYUYSHHUS,
dbuznyeckre MW XUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPUIBI.
Oxkcunpl azora. A30TucTasg M a30THAA KHUCJIOTHI M HX
comd. QOCOOEHHOCTHM CBOWMCTB Aa30THOM KHCJOTHIL.
[I[pumeHeHne a30Ta ©W €ro COCAMHEHH. A30THBIE
yA0OpeHMUSI.

XHUMHUYECKUE CBOUCTBA

HEMETAJLIOB.
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(Okcumpl, KHUCIJIOPOJICOICPKAIIINE
BOJIOPOJHBIE COC/IMHEHUA).
dbocdopa u ero coeTMHEHU.

KHUCJIOTHI,
[Ipumenenue

dochop. Haxoxaenue B mpupoe, crnocoOb
MOJTy4CHHS, PU3NUECKUE U XUMUIECKHE CBOMCTBA.

®dochunst u pochun. Oxcuapl hocdopa, bochopHas
KUCJI0Ta U €€ COJIU

Metadochopras u  mupodochopHas  KHUCIOTHI,
docdopucras u pochopHOBaTHCTAS KACTOTHI.
[Ipumenenue dochopa 1 ero COeTUHEHUN.
docdopHbie yaoOpeHus.
XUMHUYECKHAE CBOMCTBA BAXXHEHIIINX HEMETAIIJIOB
(yriieposia u KpeMHHSI) U UX COCIMHEHUMN
(OKCHIOB, KHUCJIOPOJICOIEPAKAITUX KHCJIOT,
BOJIOPOJIHBIX COEJIMHEHU). IIpumenenue
yriiepojaa, KpEMHHUS M UX COCTMHEHUH.
duznyeckue W XUMHUYECKHME CBOMCTBA MPOCTHIX

BELLECTB, 00pa30BaHHbIX yriiepoaoM. Okcua yriepoja
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(I1), okcun yranepona (IV), yronbHast KUCa0Ta U €€ COJIHU.

[Ipumenenue
BEILIECTB,

00pa3oBaHHBIX YIJIEPOJIOM, U €TI0 COSTUHCHUIA.

Kpemuuii. Haxoxaenue B mpupojae, CriocoObl

MONyueHus], PU3NYECKUEe U XUMHUUECKHUE CBOICTBA.

Oxcup kpe\tusa( 1V), kpeMHHeBass KUCIIOTa, CUIUKATHI.
[[pyuMeHEeHNE KPEMHUS M €70 COCTMHECHUN.

CTCKJ'IO, CTO MOJIY4YCHHEC, BU/IbI CTCKIJIA.

Boruuciienust
— MacChbl BemlecTBa HIM 00BEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKIIUH
BCIIICCTB;

— wMacchl  (00BEMa, KOJIMYECTBAa BEIECTBA)
MPOYKTOB PEAKIIUU, €CIU OJHO U3 BEIIECTB UMEET
MpUMECH
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IIpakTHyeckue padoThI

No 3. PemieHue 3KCIEpUMEHTAIBHBIX 33/1a4 110 TEME

«l aJIoreHm».

IIpakTHyeckue padoThI

Ne 4. Pemienue skcriepuMEHTaNIbHBIX 3314 110 TEME
«Cepa u €€ coequHEHUD.

IpakTnueckne padoTsr Ne 2.
Pelienne sxcriepuMeHTaIbHBIX 3a7a4 110 TeMe
«HemeTtamibn

IIpakTuyeckue padoThl

No 6. PelieHue sKCriepUMEHTANIBHBIX 3a]1a4 110 TEME
«A30T, pochop 1 UX COETUHEHUS.

KontpoJuabHas padora 2
O00011IeHNE U CUCTEMATU3AIIUS 10 TEME

«Hemeramney. Pemenne 3anau B popmare EI'D

8y

Tema 5. MeTa/i1bI

21+3)u
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Metamel. [looxkeHne MeTalsioB

B

HCpHOIII/I‘IGCKOP'I CHUCTCMC XUMHNUYCCKHX

snemenTtoB JI. M. MeHnaeneesa.

Oco0eHHOCTH

CTPOCHHUS AIEKTPOHHBIX 000JIOYEK aTOMOB

METaJIJIOB.
JleMoHCcTpanun

— 00pa3Ilbl METAJJIOB

OO6miass  xapakTepucTuka MeTauioB  [A-rpymibl
[lepnoarueckol CHUCTEMBbI XHUMHUYECKUX JJIEMEHTOB.
Hatpuii w kanmuii: monydeHuwe, (Quanueckue u
XAMUYECKUE  CBOMCTBA, INPUMEHEHUE  MIPOCTHIX
BEIIICCTB U UX COCIMHCHUM.

JemoHCcTpauumn

- BzaumopeiicTBrue MIETOYHBIX W IIEIOYHO3EMETBHBIX
METAJJIOB € BOJIOM  (BO3MOXXHO  HCIOJIb30BaHHE
BHJIEOMATEPUAITIOB)
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O6mas xapakrepuctuka MetauioB  [[A-rpymnmbt

[leproanyecKkor CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

busndeckue u
IIPOCTBIX
1

Marauii M KajapLUUW: TOJy4YEeHHE,
XUMHUYECKUE  CBOMCTBA, IPUMEHEHUE
BEIIeCTB M UuX coeauHeHu. JKECTKOCTH BOIBI
CHIOCOOBI €€ yCTpaHCHHUSI.

XHUMHUYECKHE CBOMCTBA BaXKHEHMIIINX METAJLJIOB
(HaTpUid, Kaaul, KaJablMi, MarHui, allOMUHUMN,
[IUHK, XPOM, KeJI€30, ME/Ib) U UX COCTUHCHUM.
JlaGopaTopHbIie ONbITHI
— KAQ4YE€CTBEHHbBIE PEAKIIMY HA AaHHOHBI U KATHOH
aMMOHMSI;

— B3aUMOJICMCTBHUE THUIPOKCHAA AIFOMUHHUSA C
pacTBOpaMu KHCJIOT U LIEJIOYEH;

Ka4YCCTBCHHBIC pPCaKkunun Ha

KaTHOHBI MCTAJIJIOB
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AJIOMUHMIA: TTIOTy4YeHne, (GU3NIeCKue U XUMHUECKHE

CBOﬁCTBa, IMPUMCHCHHC IIPOCTOr0 B€CIICCTBA U €T0

coenuHeHUN. AMQOTEepHbIE CBOWCTBA OKCHJIA H
TUIpOKCUAA ATIOMHUHHUS, TUJIPOKCOKOMILIEKCHI
AJITOMUHHA.

O06o0061eHune 1 cucremaTu3anus no teme « MeTabl
riiaBHOU noArpymnmbs». Tect B popmate EI'D

1P

OO6mue pu3nyecKkue CBOMCTBA

MCTAJIIIOB.

HaNpsHKEHUU METAJIIOB.

JdeMoHCTpanuu

— KOJIJICKL A «MeTabl U CIUIaBBD».

Pa3IMYHON KOHLEHTPALUU

CruiaBel METAIUIOB. DIIEKTPOXUMHUYECKUN PAJT

— B3aUMOJIENCTBUE MEIU C a30THOU KHUCIOTOH
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OO0mrast ~ XapakTepucThKa  METaUIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuoamdeckoid  cHUCTEMBI
XUMUAYECKUX IJIEMEHTOB. PU3NUECKNE U XUMHUYECKHE
CBOMCTBAa XpoMa U ero coeauHeHuu. OKCUIbl Hu
ruapokcuasl xpoma (II), xpoma (III) u xpoma (VI).
XpoMaThsl U TUXPOMAThl, UX OKUCIUTEIbHBIE CBOKCTBA.
[lonydeHne U NpUMEHEHHUE XpoMma.

@u3nyecKrue U XUMUYECKUE CBOMCTBA MapraHiia u ero
coenuHeHui. Baxkneiue coequnenust maprasma (11),
mapranua (IV), mapranna (VI) u mapranna (VII).

HepMaHraHaT Kaiaus, €TI0 OKHUCIIUTCIIbHBIC CBOMCTBA.

1 (O0mme CITOCOOBI

IMOJIYUCHUA

MCTAJIJIIOB.

Merannyprus

PacnipocTpanenne XuMHUYECKUX JIEMEHTOB-METAILIOB
B 3¢MHOI Kope. Pu3nyecKkne U XUMAYECKUE CBOMCTBA
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Keseza v ero coeAnHeHuid. OKCUIbI, TUIPOKCHUIBI U
conu xenesa (1) u sxeneza (I11). [lonydenue u
PUMEHEHUE JKelle3a U €ro CILIABOB.

Menp: mnonydyeHue, GQU3MYECKHME W XUMHUYECKHUE
CBOWCTBA, MPUMEHCHUE NPOCTOTO BEIIECTBA H €ro
COEeIMHEHUH.

[{uHK: monydenue, GU3NIeCKre U XUMUICCKHE
CBOMCTBa, MPUMEHEHHE MPOCTOTO BEIIECTBA U €0
coerHeHNN. AMGOTEpHBIE CBONCTBA OKCHA

N THAPOKCH/IA MUHKA, THAPOKCOKOMILICKCHI IIHUHKA.

1 Koppo3zust meramnoB. CriocoObl 3alTUTHI OT

kopposuu. [[puMeHeHne MeTamioB B ObITY U
TEXHUKE.

Buruunciaenust

— pacy€Thl MacChl BEMIECTBA WK 00bEMA ra30B
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110 U3BECTHOMY KOJINYECTBY BELIECTBA, MACCE WIH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEaKluu
BEIECTB; pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEILECTBA) IPOIYKTOB PEAKIIUH, €CIIH OAHO U3

BCIICCTB UMCCT IIPUMCECH,;

— pacu€Thl Macchl (00BEMA, KOJIMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIUU, €CIIU OJHO U3
BEILIECTB JIaHO B BUJIE PACTBOpPA C ONPEICIEHHON
MacCOBOM J10J1€¥1 pacTBOPEHHOTO BEIIECTBA

IIpakTHyeckue padoThI

Ne 7. PelieHue 3KCIIEpUMEHTAIBHBIX 33/1a4 110 TEME
«MeTtamibl MOOOYHBIX TTOATPYIIID.

O0600uieHue u cucremaruzauus mno reme: «OOmwme
cBoiicTBa MeTaioB. O01Me crnocoObl OTyYeHHUS
MeTaioB». Pabora ¢ Tectamu B opmare EI'D
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IIpakTnyeckue padoThl

Ne 3. Pemenue skcnepuMeHTaIbHbBIX 33134 110

TeMe «MeTaibly.

O0001IeHNEe U cUCTEMATH3ALU 110 TeMe « MeTalIbl

no6o4HOM moArpynmbs». Tect B popmare EI'D

O00011eHNEe U CUCTEMATH3ALU 10 TeMe « MeTalIbDy.

TectupoBanue\Pemenne 3anau B hopmare EI'D

[" eHeTHuecKast CBS3b BEILIECTB 1
BrinosiHeHne ynpaxkHeHu 1o teMe «I enetnyeckas 1
CBSI3b KJIACCOB HEOPTaHUYECKUX COCTUHEHUI
TectupoBanue\Pemenue 3aga4d B popmate EI'D
OO0001IeHNE U CUCTEMATU3ALMS 10 TEME 1
«Hemeramael. Meramnei». Tect B hopmate EI'D

KonTponpsHas padora 2 o teMe |KoHTposabpHas padota 3 no teme «Heopranuueckas 1

«Heoprannueckass XuMus» XUMUS»
AHanu3 KOHTPOJIbHOW pabOTHI. 1P
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AHau3 KOHTPOJIbHON PabOTHI. 1P
Pa3nen 3. Xumus u :ku3Hb (44\8 1)
(4+1)u . Tema 6. Xummns v :KU3Hb Tema 6. MeToabl NO3HAHUSA B XUMHUMH. (10+5)u
XHUMHUS U )KM3Hb
1 Poinp XxumMuu B 00€CIeUeHUHN DKOJIOTHYECKOMH, 1

PEAKIUN.

SHGPFGTquCKOﬁ )41 HHHIGBOﬁ 6G3OHaCHOCTI/I,
pasBUTHX  MCAUIIHUHBI. I[lonsatue o Hay4YHBIX
MCTOJaX IIO3HaHHA BCIICCTB H  XHUMHYCCKHX

XWMHUSL THUIIU: OCHOBHBIE KOMIIOHEHTHI,
100aBKHU.
oe3onmacHoctu. Kocmernueckue u
cpenctBa. beiroBas xumus. [1paBuna 6e3omacHoro

WCIIOJB30BaHUSI  CPEICTB  OBITOBOM  XUMHUU

MOBCEITHEBHOU KU3HU.

ITUIIEBBIE
Pomp xumMuum B 00eCeUeHUH IMUIIEBOU

naproMepHbIe

B
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XuMUs B CTPOUTENBCTBE. BaxkHENIINE CTPOUTEIBHBIE
MaTepUabl (LIeMeHT, O€TOH). XUMHUUYECKOE
3arpsA3HEHNE OKPYKAIOIIEH CPENbl U €ro MOCIEICTBUS.

[IpencraBienust 00 OOITMX HAYYHBIX TPUHITAIIAX
MIPOMBIIIVICHHOTO TIOJYYCHHS BaXKHEHIIIMX
BEILIECTB.

Hayunblie npuHUIKIBI OpraHU3alud XUMHUYECKOTO
MpOon3BOJICTBA. [IpOMBINIIIICHHBIE CITOCOOBI TTOTYYSHUS

BAKHEHIIMX BEUIECTB (HAa MpUMEPE NPOU3BOJCTBA
aMMUaKa, CEpHOUM KUCIIOThI, METAHOJIA).

HpOMBIH_IJ'ICHHBIe CITOCOOBI MOJIY4YCHHA MCTAJIJIIOB U
CIIJIaBOB.

[TpoGiema nepepaboTKu OTXOA0B U MOOOYHBIX

MpoaAyKTOB. Posib XM B 0OecrieueHuu

PHEpPreTHYECKoi Oe3onacHOCTH. [ lpuHIUNEl «3enEHOH
XUMUW.

130




1 YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: 1
BaYKHEHIITUE CTPOUTEIbHBIE MATEPUATIBI,
KOHCTPYKIIMOHHBIE MaTepualbl, Kpacku, CTEKIO,
KepaMHuKa, MaTepuayibl  JUISl  DJICKTPOHUKH,
HaHOMAaTepualibl, OPraHUYECKUE U MUHEPAJIbHbBIC
yao0peHus.
CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepHaIbl, 1
KpacKH, CTEKJIO, KepaMHKa.
XUMUSI B CEIIBCKOM X03s1icTBE. OpraHuyeckue 1
1 MUHEpAJIbHBIC yI0OPECHMUS.
1) Xumus 1 310pOBbE YEIIOBEKA: MpaBuiIa 1
MCII0JIb30BaHUS JIEKAPCTBEHHBIX MPEMapaToB;
npaBujia 0€30MaCHOTO KCIOJIb30BaHUS
npenapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM
YKU3HU
[ToaroroBka k k\p B popmare EI'D (uactp 1) 1P
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[ToarotoBka k k\p B popmare EI'D (uacts 2) 1P
1P HUToroBast KOHTpOJIbHAs paboTa HToroBas koHTpoJibHAs paboTa B popmare EI'D 1P
WrtoroBas koHTpoJibHAs pabota B popmare EI'D 1P
AHaJ13 UTOrOBOM KOHTPOJIBLHON padOThI 1P

1 4 B Hexent0, Bcero 35 4, U3 HUX 3 4 —

pe3epBHOE BpeMs

3 4 B Heae1o, Bcero 105 v, u3 Hux 10 u

— pe3epBHOE BpeMs

YpoBeHb 00yueHus [IpakTryeckue padOThI KoHTposbHbIE pabOTHI
ba3oBbIi 3 3

Y i1yOneHHbII 8 5

BIIIIA
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