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IMMOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mo xumuu (0a30BbI  ypoBeHb) mia 11 kimacca Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMsI COCTaBJICHA HAa OCHOBE TpPeOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTEeNIbHON MPOTpaMMBI  CPEIHETO
obmero oopazoanuss MAQOY CII Ne 7, mpeacranennsix B8 PI'OC COO, B ToM
gucine paboyeil mporpaMMbl BOCIIMTAHUS C HCIIOJIB30BAHHEM COBPEMEHHOTO
00opymoBaHUs LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKON
HanpaBieHHocTH «Touka pocta», cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0a3e mumentpa «Touka pocra»  obecrmeunBaeTcsi  peanu3alus
o0pa3oBaTeNbHbIX IMPOTPAMM  E€CTECTBEHHO-HAYYHOM U  TEXHOJOTHYECKOU
HaAMpaBJICHHOCTEHW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOAATENbCTBA B chepe oOpa3oBaHMsl M C Y4YETOM pEKOMEHAALMN
denepanbHOro oneparopa yueOHoro npeaMera « XuMusy.

Hcnonb3oBanne oOopyaoBaHusi IeHTpa «Touka pocTay MpU peaTu3aiuu
JaHHOU pabouell MporpaMMBbl MO3BOJISIET CO3AaTh YCIOBUS:

* TSl pACIIUPEHUS COACPIKAHUS MKOJIHFHOTO0 XMMHUYECKOT0 00pa3oBaHus;

* Uil TIOBBIIICHUS TIO3HABATENbHOM AaKTHBHOCTH OOYyYaloOlmUXcs B
€CTECTBEHHO-HAYYHOU 00J1acTH;

* M pa3BUTHs JIMYHOCTH pebeHKa B TMpolecce OOy4eHHS XHMHUH, €ro
CIIOCOOHOCTEH, (OPMHUPOBAHHMS W YIOBJICTBOPEHUS COINHMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

* Mg paboThl ¢ OJApEHHBIMM IIKOJIbHUKAMHU, OPTraHU3allMi WX PAa3BUTUS B
pa3ianyuHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOMN NEATEIbHOCTH.

[Tpumensist obopynoBanue neHTpa «Todka pocTay Ha ypokax, ydaluecs
CMOTYT BBITIOJIHUTH J1a0OpaTopHbie PAOOThI M SKCIEPUMEHTHI IO MpOTpaMMme
y4eOHOTO IIpeIMeTa « XUMUSD.

XUMHYECKOe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHOM OpraHu3allid, SBJISETCS HEOThEMJIEMOM YacThlo HX
00pa30BaHHOCTM W  CIHYXKHUT  3aBEpIIAIONIMM  JSTaloM  peali3allid  Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEW, MPUCYIIMX LETOCTHON
CHUCTeME XMMHUYEeCKoro oOpasoBanus. KiroueBble IIEHHOCTH KacalOTCsS MO3HAHUSA
3aKOHOB MPHUPOBI, GOPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTyphl YeIOBEKa,
a TaKkKe DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
npuponHOi cpede. Peammsyercss xummyeckoe oOpa3oBaHHME OOyYaromIMXCs Ha
ypOBHE CpemHero oOmero o0pa3oBaHHA CpPEACTBAMH Y4eOHOTO MpeaMeTa
«XUMHS», CONEpKaHUE U TOCTPOEHHE KOTOPOTO OMpEAeNieHbl B MPOrpaMMe IO
XUMUH C YYETOM CTIeIM(PUKA HAYKH XUMUHU, €€ 3HAUCHUS B TIO3HAHUU MPUPOJIBI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TaKXKe C YYETOM OOMIMX Iele U MPUHIIUIIOB,
XapaKTEpPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro  OOIIero
obpazoBanus B Poccuiickoit denepanuu.

[Ipu GpopMupoBaHuu coaepkanus MpeamMeTa « XUMHUsD YUTEHBI CIEIYIOIIHNe
MOJIOKEHUS O crieln(PrKe U 3HAYCHUU HAYKU XUMUHU.



XuMUs KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK HUIpaeT 0co0yro pojb B
CO3/1aHUM HOBOM 0a3bl MaTepuanbHOM KyJbTYpbl, BHOCHUT CBOH BKJaa B
(opMupOBaHUE PALMOHAIBLHOTO HAYyYHOTO MBIILJICHUS, B CO3/IaHUE LIEJIOCTHOTO
IpEJICTaBICHUS 00 OKPYXaloIleM MHUpPE Kak O €IUHCTBE HMPHUPOJbI U YENIOBEKa,
KOTOpO€ (pOpMHUPYETCS] B XUMUU HAa OCHOBE MOHMMAaHUS BEILECTBEHHOTO COCTaBa
OKPY’KarOIIET0 MHpa, OCO3HAHUS B3aUMOCBS3M MEXIY CTPOCHHEM BELIECTB, MX
CBOMCTBaMH U BO3MO>KHBIMU 00JIACTSMU TPUMEHEHUS.

CoBpeMeHHas XUMHS Kak HayKa CO3UJaTelibHas, HayKa BBICOKHX
TEXHOJOTHM HampaBlieHa Ha pEIIeHHE TJIO0AIBHBIX MPOOIeM YCTOWYHBOTO
Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOW, SIHEPIETUUECKOM, MUILIEBOM, SKOJIOTHYECKON
0e30MacHOCTH W  OXpaHbl 370pOBbs. TecHO B3aUMOACHCTBYS C JPYrUMHU
€CTECTBEHHbIMU HAayKaMH, XUMHUS CTaja HEOTHhEMJIEMOM YacThlO MHPOBOU
KYJbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIICIIHOTO TPYJa M MKU3HH Ka)XJOro 4JjieHa
oOuiecTna.

B coorBercTBUM ¢ OOUMMM LEISIMU U IPUHLUNAMU CPEIHETO OOIIEro
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN YPOBEHb
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCICIIHOIO BKJIIOUEHHUS B JKW3Hb COLMYMA, IPOJOJDKEHUS
0o0pa30BaHMs B pa3TUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEIH.

CocraBnaomumMu  mipeaMera  «XUMHsD SBISIOTCA  0a30Bble KypChI —
«Oprannyeckas xumuss» U «OOm@as U HEOpPraHUYecKash XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBHI 0a30BOM HAYyKH: cHCTEMa
3HAHUU M0 HEOPraHUYECKOM XMMUHM (C BKIIFOUECHUEM 3HAHUM U3 OOIICH XUMUU) U
Oopranndeckon xumuu. GopMuUpOBaHNE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUH
npeaMera oOecnedyrBaeT BO3MOYKHOCTh PAacCCMOTPEHHUS BCErO0 MHOroo0Opasus
BEIIECTB Ha OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUH.

['maBHBIMU 1ENSIMHU M3YYEHHUs TpeaMera «XUMHsS» Ha YPOBHE CPEIHETO
oO1ero oopazoBaHus Ha 0a30BOM YPOBHE SIBIISIOTCS:

dbopMUpOBaHHE CHUCTEMbl XMMHMYECKHX 3HAaHMM Kak  BakKHeHIen
COCTABJISIFOLIEN €CTECTBEHHO-HAy4YHOW KAPTUHBI MHpA, B OCHOBE KOTOPOH JIEkKAT
KJIFOUEBbIE TOHATHUSA, (yHAAMEHTAIbHbIE 3aKOHbI M TEOPUU XHMHH, OCBOCHHUE
A3blKa HAYKH, YCBOGHHE W TIOHUMAHUE CYIIHOCTH JOCTYNHBIX O0O0OIIEHU
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOPHEN WX pa3BUTHUS U
CTaHOBJICHHS,;

dbopMupoBaHNE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIuil, HeOOXOMUMBIX [JIsi MPUOOPETCHUS YMEHUU
OPUEHTHUPOBATHCA B MUPE BEILECTB U XMMHUYECKUX SBJICHHI, UMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKON U IIOBCEAHEBHON KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U
OOBSICHEHMEM XHMHUYECKOT0 3KCIEPUMEHTa, COONIIOJIEHHEM MpaBuil 0€30IacHOro
oOpallleHHs C BEIEeCTBaAMHU.



ConepxarenpHas XapakTEpPUCTHKA LENEW M 3a1ad U3Y4eHUs IpPEeIMETa B
IporpaMme Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU
NPUOPUTETAMHA B CHUCTeMe cpeaHero oomiero obpazoBanusa. CerogHs B
OpernoAaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCd  MPEANOYTEHHE
IPAKTUUYECKONM KOMIIOHEHTE COJIep)KaHusi OOydyeHUs, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHHKA OIOLICOOPAa30BaTEIbHON OpraHMu3aliy, BIAJCIOLIEro He
HAaOOpOM 3HaHUHM, a (YHKIUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOT'O MOJIYYEHHS] 3HAHUU U NPUMEHEHUS UX B PEalbHOU >KU3HU
JUISl peIEHUS] TPAKTUYECKUX 3a/1aY.

B 37011 CBA3M NIpY M3y4EeHUH IIpeEAMETA « XUMUD» JOMUHUPYIOLIEE 3HAUEHNE
NpUOOPETAIOT TaKUE LETU U 3aJa4H, KakK:

ajanTtanusi o0yJaroumxcs K yCIOBUSM JUHAMAYHO Pa3BUBAIOIIETOCS MUPA,
(GbopMHpOBaHHE  HHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IIPUMEHEHUEM;

¢dopMupoBaHue y OOydaroIIMXCsl KIIOUEBBIX HAaBBIKOB  (KIIHOYEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAUYEHUE Ul Pa3IUYHbIX BHUJIOB
JESTENIbHOCTH: PELIEHUs MMpo0sieM, MOUCKa, aHalu3a U o0paboTKu MH(OpMAaIH,
HEOOXOJUMBIX JJIi TPUOOPETEHHS OIbITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B I[IO3HAHMM XHWMHH, a TaKXe i1 OLUEHKHM C NO3ULUl
IKOJIOTUYECKON OE30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;

pPa3BUTHE ITO3HABATENIbHBIX MHTEPECOB, MHTEIEKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CaMOCTOATEIHHO MPUOOPETATh HOBBIC
3HAHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTAMH, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU JUIsl IOMCKA U aHanu3a y4yeOHOU U
HAYYHO-ITOMYJISIPHON MH(POpMAIIK XUMUYECKOTO COJIEPIKAHNUS;

dbopMupoBaHHE M pa3BUTHE Yy OOYyYaOLIUMXCS AaCCOLMATUBHOIO U
JOTHYECKOI0 MBIIUICHHs], HaOJI0aTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, IIPU IIJIAHUPOBAHUH U MPOBEACHUN
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcss yOexXAEHHOCTH B T'yMaHHUCTHYECKOU
HApPaBJIEHHOCTH XWMHUH, €€ BAXKHOM POJM B pEUICHHH TI00aIbHBIX MpoOsieM
pPalMOHAIBHOTO MPUPOIONOJIB30BAHUS, TONOJHEHUS SHEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOIIICHUSA K TPHUPOJIE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHs OMbITa
UCIIOJIb30BAaHUSl TMOJYYEHHBIX 3HAHUM )i TPHUHATHS TPAMOTHBIX PEIICHHA B
CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

PaGouass mporpamma peanusyercs Ha ocHoBe YMK Tabpumensna O.C.,
OctpoymoBa WU.I'., CnagkoBa C.A., KOTOpbIH BKIIIOUEH B (efepalibHbIN NepeyeHb
y4€OHUKOB, JONYLIEHHBIX K MCHOJIb30BAHUIO IMPU pPEATU3alUU  HUMEIOLIUX
rOCy/JapCTBEHHYIO AaKKpPEAMUTALMI0 00pa30BaTelbHBIX MPOrpaMM HayajabHOTO



00111ero, OCHOBHOTO OOIIEro, CpeIHEro oO0IIero 00pa3oBaHUS OpraHU3AIUSIMU,
OCYIIECTBIISIIOIIMMU  00pa30BaTENbHYIO  JI€ATEIBHOCTh U YCTAHOBJICHUS
IpPEENbHOIO CPOKa HCIHOJb30BaHUS MCKIIOYEHHbIX yueOHuKOB" (Ne 858 or
21.09.2022 r.).

VY4eOHbI muaH 00pa30BATENBHOTO  YUPEXKACHUA  IpeaycMaTpUBaET
U3ydyeHue XuMuUM Ha 0Oa3oBoM ypoBHe B 11 kmacce. OOmiee 4uciao 4Yacos,
PEKOMEHIOBaHHBIX JJIS1 M3YYEHUS] XUMHUU Ha 6a30BoM ypoBHe, B 11 kiacce — 34
yaca (1 gac B Heento).

COJEPXAHUE OBYUYEHUA

11 KJIACC

OO0masi 1 HeopraHm4veckasi XUMHSL.
Teopernvyeckue OCHOBbI XMMHH.

XUMHYECKUM 3ieMeHT. ATOM. Sapo aroma, H30TONBL. JNEKTPOHHAS
0005104Ka. DHEPreTHYeCKue ypoBHH, MOAYPOBHU. ATOMHBIE opOHTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesiesieHusl 3JEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBIX YETHIPEX NEPHOJOB. DINEKTPOHHASI KOH(PUTYpaALUsI AaTOMOB.

[lepnonnueckuit 3akoH u llepuoanueckast cucrema XUMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIAYECKOr0 3aKOHA U [leproandeckoil CUCTEMBI
xuMH4deckux 3nemeHToB [[.M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CJOKHBIX BELIECTB IO TIpynnaM U IEPUOAAM.
3Ha4YEHHE [TEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHYECKassh CBA3b. BUIbl XUMUYECKON CBS3H
(KOoBaJIeHTHasl HETMOJIApHAsl W MOJIApHAs, WOHHAas, MeTajaudeckas). MexaHu3mbl
o0pa3oBaHMsl KOBaJEHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH U  JIOHOPHO-
akienTopHelil). BogoponHas cBs3b. BalaeHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHusa. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJIIDHOTO ¥ HEMOJIEKYJSIDHOIO  CTPOCHMS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILECTB OT TUMA KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue 0 gucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOUJHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHHUI. Homenkiatypa
HEOPraHWYECKUX BEUIECTB. [ eHeTudeckas CBSI3b HEOPraHWYECKHX BELIECTB,
IPUHAICKAIINX K PA3JINYHBIM KJIaccaMm.

Xumunueckas peakius. Kiaccupukanuss XMMHUYECKUX — peakuuid B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHMH. 3aKOH COXPAHEHMSI MAacChl BELIECTB,
3aKOH COXPAaHEHHMsI U MPEBPALICHUS JHEPTUU TPU XUMHUUYECKUX PEAKLIHSIX.

CKoOpocCTh peakiuu, e€ 3aBUCUMOCTb OT pa3inuHbIX (akTopoB. OOpaTrMbie
peakuuu. Xumuyeckoe paBHoBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [latense.



OnekTpoiuTuueckas guccoryanus. CuiabHble W CJIa0ble AJIEKTPOJIHTHI.
Cpena BOJHBIX PacTBOPOB BEIIECTB: KHCHas, HEUTpaiabHas, ieaouHas. Peaknuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHML.

OKCNEPUMEHTAIbHBICE METO/bl M3YYEHMS BEIIECTB W HX IMPEBpaIlCHUI:
neMoHcTpanus Tabmuil  «llepromuueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenpaeneeBa», n3ydeHHne MOJICIICH KPUCTAUIMUECKUX PEIIETOK, HAOII0ICHHUE
W ONHCAaHUE JIEMOHCTPALIMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3iiokKEHUE
MEPOKCUJA BOJAOPOJA B MPUCYTCTBUM KATaIU3aTOpPA, OIPEICICHUE CPEIbI
pacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHINKATOPA, PEAKIIUA NOHHOTO
oOMeHa), MpoBeIeHNEe TIPAKTUIECKON paboThl «Briusaue paznudHbix GakTopoB Ha
CKOPOCTb XUMHUYECKON PEAKLIUW.

Pacuérnrle 3agadn.

Pacy€thl 1O ypaBHEHMSIM XUMHYECKMX pEakluii, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUEThl, PACU€Thl C MCIIOJIB30BAHUEM IIOHSTHUS «MAacCOBas
JIOJISI BEILIECTBaY.

Paznen 2. Heopranuyeckasi XumMmusi.

Hemeranner. Ilonoxkenne HemerauioB B Ilepuoandeckor cucreme
xumuueckux anemeHToB /.M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnuecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHUCJIOpo/a, cephbl, hochopa u yriaepoaa).

XUMUYECKUE CBOMCTBA BXKHEHIIUX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dbochopa, yriepoga U KpEeMHHs)) W HUX  COCAUHEHUU  (OKCHJOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOJAOPOJAHBIX COSIUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U X COCIMHEHUM.

Metamnbl. Ilonoxenue metamioB B Ilepuoauueckoit cucreMe XMMHUYECKUX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS IIEKTPOHHBIX O000JIOYEK
atoMoB MeTauioB. Ob0mue ¢pusndeckue cpoiicTBa MeTaoB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUI Pl HAPSIKEHUH METaJIOB.

XHUMHUYECKHE CBOMCTBAa BaXXHEUIIMX METAJIOB (HATPHM, Kalaui, KaJabIIUiH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUM.

OO6mue crnocoObl oMyueHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB U HMX MPEBPAIICHUIL:
M3YYCHUE KOJUIEKINH «MeTauibl M CIUIaBbl», OOpa3IOB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJICHHEe W OIHMCAHHWE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUJIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAaKI[MM Ha KATHOHBI METAJIJIOB).

Pacuérnrle 3agadn.

Pacuéter Macchl BemecTBa Wid 00bEMA Tra30B MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIIUHU BEIIECTB,
pacuéThl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OTHO
13 BEILIECTB UMEET MPUMECH.



Xumus ¥ Ku3Hb. MexnpeaMeTHbie CBA3M.

Ponp xumuu B 00ecrieUeHUH DKOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeJUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBinenuss 00 oOmUMX HAYYHBIX NPHUHIMIAX [TPOMBIIIICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MAaTEpPUATIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIMOHHBICE MaTepHallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JjIsl 3JEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U MUHEPAJIbHbIC
ya0OpeHus.

XuMUs U 370pOBbE YEJIOBEKA: IMpaBWJIa HCIOJIL30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 MCIOIL30BaHUS MpenapaToB OBITOBON XUMHUU
B IIOBCEHECBHOM KU3HU.

Peanuzanust  MeXOpeIMETHBIX  CBSI3€M NpU  HU3yYEHUH OOIIeH
HEOpPraHn4eckori XxuMuu B 11 Kilacce oCyIleCTBISIETCA Yepe3 UCIOIb30BAHUE KaK
OoO0IMX eCTEeCTBEHHO-HAYYHBIX TOHSTHUH, TaK W TOHSITHM, SBISIOMIUXCS
CHUCTEMHBIMU I OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecCTBEHHO-HAyUYHbIE TMOHSTHS: HAYYHBIM (DakT, rUroTe3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIaCCU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPECHUE, SIBJICHUE.

dusuka: Matepusi, IHEPTUsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NUYECKHUE BEIMYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kierka, opraHusM, DJKocHCTeMa, Owuocdepa, Makpo- U
MUKPORJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEepalibl, TOPHBIE MMOPO/IbI, MOJIE3HBIE NCKOMAeMble, TOTLIIUBO,
pecypchl.

TexHoOrus: XUMUYECKAs] IPOMBIIUIEHHOCTh, METAJLTYPTHUs, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIbCKOXO35UCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpernapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.

IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI TPOI'PAMMBI 11O
XHMHU HA YPOBHE CPEJHET O OBIIIETO OBPA3OBAHUSI
(FA3OBBI1 YPOBEHD)

OcBoeHne y4eOHOTO MpeaMeTra «XUMHUS» Ha ypOBHE OCHOBHOTO OOINETro
o0pa3zoBaHMs JTOJDKHO OOECIEeYnTh JOCTIKCHHUE CIACAYIOMNUX O0yJaronuMuUCs
JUYHOCTHBIX, METAIIPEIMETHBIX U TIPEJIMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMmeTa «XUMUsS» OTpaxkaroT
c(hOpPMUPOBAHHOCTh OTBITa I[I03HABATEIIBHOW W MPAKTUYECKON JESATEIHHOCTU
o0y4Jaronuxcst Mo peajausalii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpa’k1aHCKOTO BOCIIUTAHUS:

OCO3HaHUS 00YYarONUMHUCA CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPIJIKY;

NPEJCTaBICHUS] O COLMAIBHBIX HOpMax M TMpaBWIIaX MEXIMYHOCTHBIX
OTHOIICHU! B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW JAEATEIbHOCTH TPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUWH YYEOHBIX M TO3HABATENbHBIX 3a71ad, BBHIMOJTHEHUU
XUMUYECKUAX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU NEATEIHLHOCTH;

2) NaTpuOTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOWIIEHHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBCHHOU XUMUMU;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPUH M TMPAKTHUYECKOTO
MPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUTMTEIIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOHCKOB,
TIOCTOSTHHOTO TPY/Ia YUYEHBIX U MMPAKTUKOB;

WHTEpeca U TO03HABATEJIbHBIX MOTHBOB B TOJYYEHHH U MOCIEIYIOIIEM
aHanmm3e MHQOpPMAIMH O MEePEAOBBIX JOCTIKEHUAX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) AyXOBHO-HPAaBCTBEHHOTO BOCTIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMHU, CBSI3aHHbBIEC C XUMUYECKUMH SIBJICHUSIMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTU OLIEHUMBATh CBOE MOBEJCHHE U MOCTYIKU CBOMX TOBAapHUIIEH ¢
MO3UIIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYTKOB;

4) popmupoBaHUS KyIbTYPHI 3T0POBBS:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W 0Oe3omacHoro oOpa3a JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cOOMIOIeHNsT TPaBWJI OE30MAaCHOTO OOpaIeHUs C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MMOHUMAaHUS IIEHHOCTH TIPaBWJ WHIAWUBUIYAJBHOTO W  KOJJICKTUBHOTO
0€30MacHOT0 MOBEJCHHS B CUTYAIHIX, YTPOKAIOIINX 3JOPOBBIO U KU3HHU JIOICH;

OCO3HaHUS TMOCJEICTBUM M HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyZ10BOTO BOCIIUTAHHUS:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIIbCKOM
NEeSTEIbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPUYECKOW U  JPYruxX BHUJAX
JEATEIIbHOCTH;

YCTAaHOBKM HA AaKTHUBHOE Y4YacTHE B PEIICHUU MPAKTUUYECKUX 3a/ad
COIMAJIbHON HaIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEeHHIO Mpodeccuid pa3inyHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMUHU;

YBQXXEHHUS K TPYAY, JIOJIAM TPYAa U PE3yJbTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYATLHOH TPACKTOPHH
obOpasoBanmsi, Oymymieli Mpodeccurn W peanu3allid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMHUH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 9KOJOTHYECKOTO BOCIIUTAHMUS:

AKOJIOTUYECKU IEJIECO00PA3HOr0 OTHOMIICHUS K MPHUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HU HA 3EMJIE;

MOHUMAHUS TJIO0AJIBHOIO XapakTepa 3KOJIOTHYECKUX MpoOJieM, BIUSHUS
DKOHOMUYECKHUX IMIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIIBHOMN CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJIB30BAHUS JIOCTHKCHUN XUMUM JIS
peLIeHUs] BOIPOCOB PAllMOHAIBHOTO MPUPOAOTOJIb30BAHHUS;

AKTUBHOTO HENPUATUS JCWCTBUN, TMPUHOCAIINX BpPEH OKPYKAIOUIEH
MPUPOJHON Ccpelle, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HAJIMYUS PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYpPBHI,
OIIbITa NEATENbHOCTH HKOJIOTUYECKOMN HANpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEJIIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHUMaHUs CcHenuUKd XUMHH KaK HayKd, OCO3HaHuUs €€ pOJu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
MIpeICTaBICHUS] 00 OKpY)KAIOIEM MHpE Kak O €IMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TPOOJIIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM
UUBUJIM3AIMU: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W Ba)XHOM pPOJM B
CO37IaHUU HOBOW 0a3bl MaTepHUATLHON KYJbTYPHI, PEIICHUN TJIOOATBHBIX MPOOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
AKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOCCIICYCHUU YCIOBHMA
YCHEIIHOTO TPY/Ia ¥ AKOJIOTHYECKH KOM(DOPTHOM KU3HH KAk IO0T0 WieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUs CYUIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOIb30BAThH



NOJTy4yaeMble 3HAHUA I aHAINU3a U OOBSICHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOAAIINUX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 000CHOBaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HayuyHbIX (DaKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IOJy4EHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XUMHUUYECKUE 3HAHUS IS
pelieHns npodyieM B pealibHbIX )KU3HEHHBIX CUTYaIHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON e TEIIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHHUIO U
caM000pa3oBaHMI0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJla B Pa3JIMUHbIX cepax npodeccuoHanbHOMI
JeSITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCATHHBIMH
y49eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATHUBHBIMH
JIEUCTBUSMU.

OBnasieHre YHHBEPCAJIbLHBIMHU YUeOHBIMY NMO3HABATEIbHBIMHU € CTBUSIMH:

1) 6a30BBIC IOTUYCCKUE ICUCTBUS:

CaMOCTOATENLHO  (QOPMYJIMPOBAaTH M aKTyallM3UpPOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBarTh;

OTIPENICNIATh IENM JEATSIBbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUU HX
TOCTIDKCHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH TETISIMU;

WCITOJIB30BaTh TIPH OCBOCHHWH 3HAHWUN MPHUEMBI JIOTHUYECKOTO MBINIICHUS —
BBIICIIATh XapaKTePHBIEC MPU3HAKWA TOHITHH W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJI30BaTh COOTBETCTBYIONINE TOHITHS NI OOBSICHEHUS OTACITBHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAHUS W KPUTEPHHM JUIsl KIacCH(PUKAUKA BEIIECTB M
XUMHUYECKUX PEaAKIIUH;

yCTaHABJIMBaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKJIYy HM3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHAYKTHUBHBIC, JACAyKTUBHBIC, TIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B paccMaTPUBAEMBIX
SBJIICHUSAX, (POPMYJIUPOBATH BHIBOIBI U 3aKIIOUCHUS;

MIPUMEHSATH B MPOIIECCE MTO3HAHMS, UCIIOIB3YEMbIE B XUMUU CHMBOJIMYECKHEC
(3HAKOBBIE) MOJICITH, TIPEOOPA3OBBIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) D3JIEMEHTa, XUMUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peaknmuy — TPH PEUIeHWH Y4YeOHBIX IMO3HABAaTEIBHBIX M TMPAKTHUYCCKUX 3aj1ad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS TSI BHISBICHHS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUUECKUX PEAKIIHH.

2) 6a30BbI€ UCCIIEIOBATEILCKHUE ICUCTBHUS:



BJIQJIETh OCHOBAMH METOJIOB HAYyYHOI'O IMO3HAHMS BEHIECTB U XMMHYECKHUX
pEaKLnii;

dbopmynupoBarh 1€MW 3aJa4d  UCCJIEIOBaHUS,  HCIOJIb30BATh
MOCTAaBJICHHBIE U CAMOCTOSITEILHO C(HOPMYyIHpPOBAHHBIE BOIPOCHI B KauyeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJII (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYK/ICHHI;

BJIQJICTh HABBIKAMU CaMOCTOSATEIBHOTO IUTAHUPOBAHUS W IPOBEJICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJAO0M
IpoIecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpOBaTh
0000111eHNS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTATOB HCCIETOBAHNS,
COCTaBJISITH OOOCHOBAHHBIA OTYET O MPOICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHHYECKONW MCCIIEOBATEICKOM M MPOCKTHOU
NEATETBLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3aJlay, NPUMEHEHUIO Pa3IUYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHbopmaImei:

OPUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpManuu (HAYy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaMM3UpOBaTh MHPOPMALIUIO PA3TMYHBIX BUIOB U (HOpM
MIPEICTABIICHUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

(GhopMyIHUPOBATh 3aMPOCHI U MPUMEHSTh PA3IMIHBIE METOABI MPH TTOUCKE H
otbope wHMOpPMAIUK, HEOOXOAWMMOW JUIA BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA,

MpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMY  IIPEICTaBIICHUS
uHdopmaimu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4yeCTBE CpEACTBa NpU padore C
XUMUYECKON uHpOpMaIMeil: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIONb30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIMYECKHUE CPEICTBA
HaTJISTHOCTH.

OBnascHNE YHUBEPCAJIbHBIMH KOMMYHHKATHUBHBIMH JeCTBUSIMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOIl TEMBI B XO/I€ IMaiora u/mim
JTUCKYCCHHW, BBICKa3bIBaThb  HACH, (OPMYIHPOBATh CBOU  MPEIIOKEHUS
OTHOCHUTEJIHLHO BBITOJTHEHUS IPEITI0KCHHON 3a/1a4H;

BBICTYNAaTh C TPE3EHTAlluel pe3yJbTaTOB IO3HABATEIHHON NEATeIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO MM COBMECTHO CO CBEPCTHUKAMU TP BBITIOJTHEHUN
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHIESCKOW PaOOTHI MO MCCICIOBAHUIO CBONCTB
M3Yy4aeMbIX BEIIECTB, pealn3aldd y4eOHOro npoekra u (hopmMyaupoBaTh BBHIBObI
M0 pe3ysibTaTaM MPOBEAEHHBIX HUCCIEAOBAHUN MYyTEM COIVIACOBAHMS TO3UIIMA B
X0/J1e 00CYXJIeHHUsI 1 0OMEHA MHEHUSMH.



OBnajzieHNE YHUBEPCAJIbHBIMH PeryJIsiTUBHBIMH J1€fiCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOKO IO3HABATEIbHYIO
JEATENIbHOCTh, OMpenensia €€ 1eNd M 3aJadyd, KOHTPOJUPOBaTh U MO MEpE
HEOOXOJMMOCTA KOPPEKTHUPOBATh Tpe/jiaraéMblii aJrOpuT™M JACHCTBUN TpuU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENIbCKUX 3aja4, BBIOMpaTh Haubolee
b deKTUBHBIN Ccroco0 MX penieHuss ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CAMOAHaJIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

K konny oOydenus B 11 Kiacce nmpeiMeTHbIE pe3ybTaTbl OCBOEHUS Kypca
«OO0u1as 1 HeoOpraHMYECKast XUMUSD OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHHM O XHWMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHPA, pPOJM XMMHH B TIO3HAHUM SBJICHUU
npuponabl, B (HOPMHUPOBAHMHM MBIIUICHUA ©  KyJIbTypbl JHYHOCTH, €€
(YyHKIHOHATBHOM rPaMOTHOCTH, HEOOXOIUMOM ISl pELIEHUS TPAKTUYECKHUX 3a/1a4
¥ SKOJOTH4eCKH 0O0OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpexne;

BJIAJICHHE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPAasi BKIIFOYAET:

OCHOBOIIOJIAraloIINe MOHATUA (XUMUYECKUNA 3JIEMEHT, aTOM, M30TOIl, S-, p-,
d- sneKkTpoHHBIE OpOMTATM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUSA, XUMUYECKas CBA3b
(KoBaJIeHTHas1, MOHHAs, METAJUIMYECKast, BOJOPOIHAs ), KpUCTAIUINYECKas PEIETKA,
TUNBl XUMHUYECKUX  PEAKLUMM, pacTBOp, JJIEKTPOJIMTBI,  HEDIEKTPOJIUTHI,
IEKTPOJIMTUYECKAsT AUCCOLMALIAS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOHN peakliiy, XUMUYECKOE PAaBHOBECHE);

TEOPHUM M  3aKOHBl  (TEOpUs  DIEKTPOJIUTHYECKOW  JIMUCCOLMALUH,
nepuoanuecknii 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEUIECTB,
3aKOH COXPAaHEHHUsS W TMPEBPAICHHUS BSHEPIUM MPU XUMHUYECKUX PEAKIHIX),
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XUMHWH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalume B OCHOBE NOHUMAHWS NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
ABJICHUM, (DAKTOJIOrMUECKHE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTb YMEHHUI BBISABIATh XapaKTEPHbIE MPU3HAKU MOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE IIOHATHS IPU
OIIMCAaHUU HEOPTraHWYECKUX BELIECTB U UX IIPEBPAILECHU;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMUMHMUYECKYIO CHUMBOJIUKY IS
coctapneHuss GOpMyNl BEIIECTB M  YpPaBHEHUH XHUMHUYECKUX  PEaKIIUH,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUCIBbIM ra3, aMMHAaK, rameéHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);



COPMUPOBAHHOCTb YMEHUH OINpPEAENsATh BAJICHTHOCTb U  CTENEHb
OKHUCJICHUSI XUMUYECKUX DIIEMEHTOB B COCIMHEHMSIX PAa3IMYHOTO COCTaBa, BHJ
XUMHYECKON CBsI3UM (KOBAJCHTHAsl, WOHHAs, METAJUIMUECKas, BOJOPOAHAs) B
COEIMHEHUSX, THUI KPUCTAINIMYECKONW PEIIETKH KOHKPETHOIO BEllecTBa (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAs, METaJNInYecKasi), XapakTep Cpelbl B BOAHBIX PAacTBOpax
HEOPraHWYECKUX COCIUHEHNUI;

c(OpMHUPOBAHHOCTb yMEHUNI yCTaHaBJIUBAaTh MIPUHAJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OMNPEAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCUAbI, OCHOBaHUS,
KHUCJIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3aKOHA
AWM. MenneneeBa W JEMOHCTPUPOBATH  €r0  CHUCTEMAaTU3HMPYIOLIYIO,
OOBSICHUTENFHYIO M IPOTHOCTUYECKYIO (DYHKITUH;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuyeckux snemeHtoB .M. MenneneeBa, HCHONb3ys MOHATHS «s-, p-, d-
IIEKTPOHHBIE opouTanm», «3HEPreTUYECKUE YPOBHI», OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX JIEMEHTOB M MX COCIWHEHUN
no mepuojgaM u rpymnmnaMm llepruoaudeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB
JI.1. Menpeneena;

c(hOpMHPOBAHHOCT, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMUUYECKUE PEAKIHH TI0
Pa3IMyYHBIM MpHU3HAKaM (YUCILy U COCTaBy pEarupyroliux BELIECTB, TEIIOBOMY
3pekTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUS 3JEMEHTOB, 00paTUMOCTU
peaxkuuy, y94acTHIO KaTajlu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTABJIATH YPAaBHEHUS PEAKIMM pa3iIMuHBIX
THUIIOB, TIOJIHBIE U COKPAUIEHHBIE YPABHEHUSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMHU UAYT JO KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUH TPOBOJAUTH PEAKIMH, [OATBEPIKIAIONINE
KAUECTBEHHBI COCTaB pPAa3jMYHbIX HEOPraHMYECKUMX BEUIECTB, PACIIO3HABATh
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILECTB;

cOpPMHUPOBAHHOCTh YMEHHMI PACKpPBIBaTh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKINN TMOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OanaHca
ITUX PEaKLIN;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSACHATH  3aBHUCHUMOCTH  CKOPOCTH
XUMUYECKOM peakuud OT pa3IuyHbIX (PAKTOpOB; XapakTep CMELIEHUs
XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHEro BO3ACHCTBUS (IIPUHLIMIL
Jle laTtenne);



c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMUYECKUE IIPOLECCHI,
JeXalye B OCHOBE IIPOMBILUICHHOIO IIOJIYYEHUs CEPHOM KHUCIIOTHI, aMMMAKa, a
Takke C(OPMUPOBAHHOCTh MPEJACTABICHUNH 00 OOIIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCIEHUS C HUCIOJIb30BAaHUEM
HOHATUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILLIEHUH ra3oB
IpU XUMHUYECKHX PEeaKIUsX, MacChl BEIIECTBA UM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce MM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUU
BEILECTB, TEIJIOBOro 3(p(eKTa peakluuyu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

chOpMHUPOBAHHOCTh ~ yMEHHH  cOOJIOAaTh  MpaBWJIa  TOJIH30BAHUS
XUMHUYECKONH TOCynoil u JabopaTOpHBIM O0OpYyJOBaHHEM, a TaKXKe IpaBUiIa
oOpaitlieHusi ¢ BEUIECTBAMH B COOTBETCTBHUU C MHCTPYKIUSMHU IO BBITOJHEHUIO
71a00paTOPHBIX XMMUUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBINOJHATH XUMUYECKUH
HKCIEPUMEHT (Pa3sIoKEHHE MEpPOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTallu3aropa,
ONPENEIICHUE CPEeAbl pPacTBOPOB  BELIECTB C IIOMOIIBIO  YHUBEPCAIbHOIO
UHAMKATOpa, BIMSHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM pEeaklvy,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamis» U «HemeTtamibny) B COOTBETCTBHHM C MPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpaIlleHnH C BEUIECTBAMH U JJA0OpaTOPHBIM 000PYAOBaHUEM,
NPEJCTaBISITh PE3YyIbTaThl XUMHYECKOTO JKCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX DPEAKIMN W (OPMYyITUPOBATH BBIBOABI Ha OCHOBE
ATUX PE3YyJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAIU3UPOBATh XHMUYECKYIO
uHpOpMAIIMIO, TIOJYyYaeMyl0 M3 Ppa3HbIX MCTOYHHMKOB (CpeICcTBa MacCOBOMU
KOMMYHHUKaIH, UHTEpHET U 1pyTrux);

COPMUPOBAHHOCTb ~ YMEHMHA  COOJIIOJIaTh  MpaBWiIa  IKOJOTUYECKU
1esecoo0pasHoro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAaHEHHUSA CBOETO 3J0POBbSI U OKPY)KAIOLIEH IPUPOAHOU Cpenabl, OCO3HABATH
ONACHOCTb BO3JICHCTBUS HA KUBBIC OPraHU3MbI ONPEIEIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIIECHUS U
IPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEIOBEKA,

Ui 00yYarolUXCs C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS: YMEHHE
NPUMEHATH 3HaHWS OO0 OCHOBHBIX JOCTYIMHBIX METOAAX TMO3HAHHUSA BEUIECTB U
XUMHYECKUX SIBJICHUN;

JUIA CJEMBIX W CIHA0OBHIANIMX OOYyYaIOIUXCS: YMEHHE HCIOJb30BaTh
penbedHO TOUCUHYIO cucTeMy oOo3HaueHuid JI. Bpaiins mis 3amucu XUMHYEeCKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM JuexkTpoHHbIe (HU(poBbIE)
KoHnTpoibH IIpakTHYeck
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTbl
Pasznen 1. Teopernueckue 0OCHOBBI XUMHUM
Crpoenue atoma. [lepnoanueckuii 3aKoH
u [leprnonnueckas cuctemMma XUMHUYECKUX ; Bubmiorexa [IOK
anemenToB /I. 1. Menaeneera
Ctpoenue BeniectBa. MHOroo6pasue
4 bubnnoreka [IOK
BEIIECTB
XUMHUYECKUE peaKIun BuGmorexa LIOK
6 1 1
Hroro no pazgeny 13
Paznen 2. Heopranuueckasi xummusi
Merast 6 1 bu6mmoreka [IOK
Hemeramisl 9 1 1 bu6mmorexa LIOK




Hroro no pazneny

17

Pa3zgen 3. XuMus 1 ;Ku3HbL

XWMUS U )KA3HD 4 bu6mmoreka [IOK
bubmuoreka [JOK
Hroro mo pasneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




INIOYPOYHOE IINTAHUPOBAHUE

11 KJIACC

Ne i/m

Tema ypoka

Bcero

yacoB

JlaTa

DJIeKTPOHHBIE HH(POBBIE
o0pa3oBaTe/bHbIE PecypChl

XUMHYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

bubmuoreka [{OK

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xuMHuecKkux anemMeHToB . . Menzaeneesa, ux cBs3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS aTOMOB

bubmuoteka [JOK

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCIMHEHHUI MO rPYIIaM U MEPUOJIaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U CUCTEMBI
XAUMUUYecKnX 3neMeHToB /.M. MeHnieneeBa B pa3BUTHH
HayKu

bu6mmorexa [JOK

CrtpoeHue BemiecTBa. XUMHUYECKasl CBA3b, €€ BUJIBL;
MEXaHHU3MbI 00pa30BaHMUs KOBAJICHTHOM CBSI3H.
Bomopoanas cBs3b

bu6mmorexa [JOK

BaneHTHOCT®. SHeKTpOOTpI/IHaTeHBHOCTL. CreneHb
okucieHus. BemlecTra MOJICKYJISIPDHOT'O U
HEMOJICKYJISIDHOT'O CTPOCHUA

bubmuoreka [{OK

IlonsTue o JAUCIICPCHBIX CUCTCMAX. Hctunnbie un

bubmuoreka [JOK




KOJUIOMIHBIE pacTBOpBL. MaccoBast 101 BelecTBa B
pacTBope

KHaCCI/I(bI/IKaI_[I/IH U HOMCHKJIaTypa HCOPTaHUYCCKUX
coeuHeHMnH. I eHeTnueckas CBs3b HCOPIraHUYCCKUX
BCIICCTB, PA3JIMIHBIX KJIACCOB

bu6mmorexa [JOK

Kiaccudukanmst XaMHUIeCKUX PEakiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPAIICHUS YPHEPTUU TTPU XUMUUECKUX PEAKIIHUIX

bubmuoreka [JOK

CxopocTts peakiuu. O0paTuMble peakiini. XUMHIECKOe
paBHOBECHE

bubmuoreka [JOK

10

[TpakTrueckas padota Ne 1. «BnusiHue pa3nuanbx
(aKTOpOB Ha CKOPOCTh XUMHYECKON PEaKIIHI»

bubmuoreka [JOK

11

Onexrponutuyeckas qucconuanus. [lonstue o
BoiopoHOM Mokazarene (pH) pacrBopa. Peakiuu
MOHHOTO 0OMeHa. ['Maponn3 opraHunv4ecKux u
HCOPTraHNYCCKUX BCIICCTB

bu6mmorexa [JOK

12

OxuCINTENEHO-BOCCTAHOBUTEIbHBIC peakiuu. [loHsaTue
00 3IIEKTPOJIN3E PACILIIaBOB M PACTBOPOB COJIEH

bu6mmorexa [JOK

13

KonTponbnas pabota no pazaeny «Teopernueckue
OCHOBBI XUMUID)

bu6mmorexa [JOK

14

Meraiutbl, ux noJjioxkenue B [lepuoguueckoii cucreme

bu6mmorexa [JOK




xuMudeckux 3nmemeHToB 1. . Meneneesa u
0COOEHHOCTH CTpoeHUs aToMoB. O0mue pusnyeckue
CBOICTBa METAJJIOB

CraBbl METaJIOB. DIIEKTPOXUMHUYECKHH P

bubmuoreka [JOK

15 HaAMpPsKEHUH METalIoB

XHWMHYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPHIH, Bu6muorexa [IOK
16 KaJIUH, KaJIbIIUIA, MarHui, aJIOMUHAN) U UX COSTUHEHUN
17 XMMHUUECKUE CBOMCTBA XpOMa, MEIU M X COEIUHEHHI bubmorexa LIOK
18 XUMHUUECKHE CBOMCTBA IIMHKA, KeJIe3a U UX COeIMHEHNI bu6mmorexa LIOK

[TpakTrueckas padota Ne 2. "Pemenue Bu6morexa LIOK
19 SKCIIEPUMEHTATIBHBIX 3a7a4 1o Teme «MeTamnsy"

Hemeranmnel, ux nonoxxenue B [lepuoanueckoit cucreme
20 XUMUYECKHX 351eMeHToB J]. 1. Menzeneena u bu6mmorexa LIOK

0COOCHHOCTH CTPOCHHUS aTOMOB

duznyeckre CBONCTBA HEMETAIIIOB. AJTOTPOIHS
1 HEMeTaJUIOB (Ha MpuMepe Kucaopoaa, cepol, pocdopa u bubmorexa [IOK

yriaepoja)

XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX Bu6suoreka [JOK
22 COCTMHEHMUH




XuMudecKkue cBOoMCTBa a30Ta, (hocodpa 1 UX COeTMHEHHIA

bubmuoreka [JOK

23
XUMHUYECKHUE CBOMCTBA yriepoja, KpEMHUS U UX Bu6miorexa [JOK
24 CcOoeIMHECHHH
25 [IpuMeHeHne BaXXKHEUIIINX HEMETAIVIOB U UX COCIMHECHHMA bu6mmorexa LIOK
O00011IeH1E U cCHUCTEMATH3aIis 3HAHUH 10 TEME
26 «HewmeTtamibly. BerunciaeHus 1o ypaBHeHUSM bubmmorexa [IOK
XUMUYECKHUX PEAKIIUN U TEPMOXUMUYECKHE PACUETHI
o)
[Tpaktrueckas padota Ne 3. «Pemenne Bu6morexa LIOK
27 SKCIEPUMEHTANBHBIX 33724 10 Teme "HemeTambl'"»
KoHntposbHast pabota 1mo temaM «MeTauiby» U Bubmioreka LIOK
28 «HemeTtaimby
Heoprannueckue 1 opraHn4ecKue KUCIOTHI. Bubmioreka LIOK
29 Heopranuueckuie u opraHn4ecKiue OCHOBAHMS
AMdoTepHbIC HCOPraHUYECKHUE U OPTraHUICCKHE
30 coenuHeHMS. [ eHeTnYecKas CBs3b HCOPraHUIECKUX H bu6mmorexa LIOK
OpraHUYECKUX BEIICCTB
Ponp xuMuu B 00ecrieueHUN dKOIOTHYECKOH,
31 AHEPTeTUYECKON U MUIIEBON O€30IaCHOCTH, PA3BUTHHU bubnnorexa LIOK
MEINIAHBI
32 [IpencraBienus 06 OOIMIKMX HAYYHBIX IPUHIIUIIAX but6mmoreka [JOK




MMPOMBIIIJICHHOI'O IMOJIYYCHU Ba)XXHEHIIINX BEIICCTB

33

YenoBek B MHUPE BCIICCTB U MAaTCPHUAJIOB

bubmuoreka [JOK

34

Xumus u 300POBBEC UCIIOBCKA

bu6mmoreka [IOK

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Xumust: 11 knace/ IM'adbpuensa O.C., Octpoy moB W.I'., Cnaakos
C.A.M.IIpoceemenue. 2023 r.

METOINUYECKHUE MATEPHUAJIBI JIA YYUTEJIA

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
MHTEPHET

bu6mmoreka IJOK

POIII

MDOII

SIxmacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OOopynoBaHMe LEHTPA eCTECTBEHHO-HAYYHOI M TEXHOJIO0TMYeCKOM
HamnpaBJjeHHOcTH «Touka pocTa»

YYEBHOE OBOPYJIOBAHUE
JlabopaTtopHoe o6opyaoBanue, nadopatopus «Hadopsr OI'D mo xumumn

ObOPYJOBAHUE JIJI51 IIPOBEJJEHN JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPAIIM

[TpoexTop. HoyTOy«k.






























