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1. MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma ydeOHOTO Kypca «IIpakTuKyM permieHus 3a1ad Mo XUMHAW sl
11 xnacca cocraBieHa Ha ocHOBe DegepalibHOrO 3akoHa OT 29.12.2012 No 273-D3
«O06 obOpazoBanun B Poccuiickoit denepanumny, TpeOoBaHM K pe3yabTaTam
ocBoeHHUs1 (pemepanpHOM 00pa30BATENBHOM MPOTPAMMBI  CPEAHEr0o  OOIIEeTOo
obpazosanust (OOIT COO), mpencraBiaeHubix B degepaabHOM rocyJapCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
npeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opraHuzaiusiax Poccuiickoit deneparuu,
peaIu3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roga» (Pacnopsokenne IlpaButensctBa PD ot 29.05. 2015 Ne 996 - p.) u
OpUEHTHpPOBaHA Ha peau3aliio B LIEHTpe 00Opa30BaHUsI €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYeCKor HampasieHHocTel «Touka poctay, coznanHoro Ha 6aze MKOY
COII Ne 5 r. Maiickoro ¢ 1enbl0 pa3BUTHS y  OOy4YaroIIMXCS
€CTECTBEHHOHAYyYHOH,  MaTeMaTH4eCKOl, HMHPOPMALUOHHON  TIPaMOTHOCTH,
dbopMUpOBaHUSI KPUTHUYECKOTO M KPEAaTUBHOTO MBIIUICHUS, COBEPIIICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHOHAYYHOU M TEXHOJIOTMYECKON HANPABIECHHOCTH, a TAKKE IS
MPaKTUYECKON OTPAOOTKH y4eOHOro MaTeprasa no yueOHOMY NpeaMeTy « XUMUS»

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYKH UTPAaeT 0COOYIO poJib B
COBPEMEHHOW IIMBWJIM3ALMHM, B CO3JaHMM HOBOM 0a3pl MaTepuaIbHOU
KyJbTyphl. OHa BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHME PAIMOHAIIBLHOTO HAYYHOTO
MBIILICHHUS, B CO3J[aHUE I[EJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KakK O
CAMHCTBE TMPHUPOJIBI U YEOBEKa, KOTOpoe (OpMHUPYETCS B XUMHUU Ha OCHOBE
IIOHMMAaHKsS  BEIIECTBEHHOI'O COCTaBa  OKPYXKAIOIIEr0 MHUpPa, OCO3HAHUA
B3aMMOCBSI3€M MEXIy CTPOCHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOXXHBIMU
00JacCTsIMU TPUMEHEHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMU, XUMUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa M SKM3HU Kaxaoro uwieHa obOmiectBa. CoBpeMeHHass XHUMHSI KaK Hayka
CO3MJATENIbHAS, KaK HAayKa C BBICOKMX TEXHOJIOTHM, HANpaBlIeHAa HAa PEUICHUE
rJI00ABHBIX MPOOJIEMHO YCTOMYMBOIO Pa3BUTHSl YEJIOBEUECTBA - ChIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, FIKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

Cocrapmsomumu - yuyeObHoro kypca «lIpaktudeckas XuMus» SBISIOTCS
6a30BbIe Kypchl — «Opranudeckas xuMmusi» u «O011ast 1 HeopraHudeckasi XUuMHUs,
OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUs KOTOPBIX SIBIISFOTCS OCHOBBI 0a30BOM
HAyKW: CUCTEMa 3HAHWUN MO0 HEOPTaHWYECKOW XMMHH (C BKIIOUCHHEM 3HAHUN U3
oO1ielt XMMuM) U opranudeckoil xumun. @opmupoBaHre JaHHONW CHCTEMbl 3HAHUIN
OpU HM3yYEHUU IMpeaMeTa OO0ecleyuBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETrO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSTHI, 3aKOHOB M TEOPUI XUMHH.

Crpyktypa conaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuYecKkas XUMUus» CPOpMHUpPOBAHA B MPOrpaMME Ha OCHOBE CUCTEMHOTO
NOAX0/Ja K H3YYEHUIO Yy4yeOHOro Marepuana M OOYCJIOBJIEHa HMCTOPUYECKU
O0OOCHOBaHHBIM  pa3BUTHEM 3HAHUM HAa  ONPENEJIEHHbIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpPraHMYEeCKOM XHMHH BEHIECTBA PAcCMaTpPUBAIOTCS HA



YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OPraHMYECKUX COCIMHEHUH, a TaKXKE Ha
YPOBHE CTEPEOXUMHUUYECKUX U 3JIEKTPOHHBIX MIPEJCTABICHUA O CTPOEHUH BEILIECTB.
CBeneHust 00 H3y4aeMbIX B Kypce BeElIeCTBaxX JalOTCi B PA3BUTUH — OT
YIJIEBOJIOPOAOB JI0 CIOXHBIX OHOJOTHYECKH aKTUBHBIX coeAnHeHud. B kypce
OpPraHUYECKOM XMMHUHU TIOJTY4YaroT pa3BUTHE COOPMHUPOBAHHBIE Ha YpPOBHE
OCHOBHOTO 00I11ero 00pa3oBaHus IEPBOHAYATIBHBIE MPEICTABICHUS O XUMUYECKON
CBSI3U, KJIaCCU(DUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOEHUS, 0 XUMUYECKOU PEaKIUU.

B kypce «OOmass u HeopraHuyeckas XUMHs»  OOyYarOIIUMCS
MPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJNYECKOTO 3aKOHa C
OOIIETEOPETUYECKUX U METOJOJIOTMUECKUX  MO3UIUH, TIIyOXKe  MOHSTH
UCTOPUYECKOE M3MEHEHHE (YHKIMII S5TOro 3akoHa — OT o0oOImarme 10
OOBSICHSIIOIICH M TPOTHO3UPYIOIICH.

B uenom copepkaHue ydyeOHOrO Kypca JaHHOTO YPOBHS HM3yYEHHUS
OPUEHTUPOBAHO Ha (popMHUpPOBaHKE Y O0YYAIOMIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepUalbHOE €JIMHCTBO
HEOPTraHWYECKOTO U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTABOM U CTPOEHUEM, [O3HABAEMOCTb MPUPOJHBIX SBICHHH MyTEM
HKCIIEPUMEHTAa M PEIICHHUS NPOTUBOPEUYMM MEXAY HOBBIMH (aKTaMH U
TEOPETUYECKUMH  MPEANOCHUIKAMH, OCO3HAaHUE pOJM XUMUU B PELICHUU
HKOJIOTUYECKUX MpobiieM, a Takke MpodseM cOepekeHUs: HIHEPreTUUYEeCKUX
pPECYpCOB, CHIPbs, CO3aHUSI HOBBIX TEXHOJOTUI U MaTEPUAJIOB.

B 1uiame pemeHns 3anad  BOCIMTAHUSA, Pa3BUTHS W COLMAIU3ALNH
oOyyaroluxcs NPUHATBIE NPOrpaMMON IO XMMHU TOAXOMAbI K OIpPEIEICHUIO
COJECpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHH, HUMeEIOMMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIEATEIIBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
M HCCIENO0BATENBCKON AEATEIBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

['maBHBIMU HENIIMH U3y4YeHHs] yueOHOro Kypca «IIpakTukym pemienus 3anay
0 XMMHUMW» Ha 6a30BoM ypoBHe (11 kJ1.) ABIAIOTCS:

dbopMupoBaHHE€ CUCTEMbl XHMHUYECKHMX 3HAHUW KaKk  BaKHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEXKAT
KJIIOUEBbIE MOHATHS, (PyHAaMEHTaJbHbIE 3aKOHbI M TEOPUU XHMHUH, OCBOEHUE
A3blKa HAyKH, YCBOGHME U TOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0OIIeHU
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOPUEH HUX pPa3BUTHS U
CTaHOBJICHHS;

(opMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEILIECTB M XHMHUYECKUX peakUuuid, HEOOXOIUMBIX [JIsI MPUOOPETEHUS YMEHUU
OpPUEHTUPOBATHCS B MHUPE BEIECTB U XMMHUUYECKHUX SIBICHUM, UMEIOUIUX MECTO B
[IPUPOJE, B IPAKTUYECKON U IOBCEIHEBHOW KU3HU;



pa3BUTHE YMEHHHA U CIIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XWMHYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM MpaBUil O€30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.

OO6miee 4YmMCIIO YacoB, OTBEACHHBIX JUISI W3YYCHHUS YYEOHOro Kypca IO
XUMUHU, Ha 0a30BOM YpPOBHE CpeaHEro oOImero oopa3oBaHus, cocTaBiseT: B 11
kiacce — 34 gaca (1 yac B HEJCIIO)

2. COAEP) KAHUE OBYYEHUS
11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUN 3JeMEeHT. AToM. Sapo aroma, HW30TONBL. DJIEKTPOHHAS
000J04YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

ITepuonnyeckuit 3akoH u Ilepuonnueckas cucrema XUMAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U I[leproamyeckoi cucTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOJaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemecTBa. XHUMHYECKAs CBs3b. BUAbI XHUMHUYECKOW CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJIEKYJISIDPHOTO M HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[TonsTue o nucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOWMIHBIE PacTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckas peakuud. Knaccupukaumss XMMHYECKUX  peakUuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MIPEBPALLICHUS SHEPTUU MTPU XUMUYECKUX PEAKIIUX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIudHbIX (PakTopoB. OOpaTuMbie
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutryeckass auccornuarus. CuibHbIE U CIA0BIE AJIEKTPOJIUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaJbHas, IETOYHAs.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHUI:

neMoHcTpanus Tabaun «Ileproguyeckas cucrema XxuMudeckux siaementos 1. U.
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MeHnneneeBay, U3ydeHHE MoJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJeHUuE U
OMHMCAaHWE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO HWHIWKATOPA, PEaKIWH HWOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM.

Pacuérnblie 3anaumn.

Pacy€thl 1O ypaBHEHMSIM XUMHYECKMX pPEaKIuidl, B TOM YHUCIE
TEPMOXUMHUYECKHUE PaCU€Thl, PaCU€Thl C HCMHOJIB30BAHUEM TOHATHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckasi xumms

Hemeranmner. Ilonoxkenne HemerayuioB B Ilepuomuueckont  cucreme
xumuueckux sieMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuioB B llepuonnueckon cucteMe XMMUYECKHX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
aToMOB MeTayuioB. OO0mue gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIEKTPOXUMHUUYECKUI PSJT HAMTPSYKEHU METAIIOB.

XHUMHUYECKHE CBOMCTBAa BAXKHEUINMX METAJIOB (HATPHM, Kalaui, KaJbIIHH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO6mume crocoObl noydeHus: MmetaiwioB. [I[puMeHeHne meTamioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOAbl M3YYEHHsS] BEIIECTB W HX MPEBPALICHUM:
M3yYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3lOB HEMETAIOB, pElICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OINHCAaHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHblie 3anaumn.

Pacuérel Macchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILLIECTB UMEECT MPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B oOecrieyeHHH SKOJOTHUECKOM, SHEPreTHUeCKOW M THUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBienuss 00 OOHmMX HAy4YHBIX MPUHIMIAX MPOMBIIUICHHOTO
MOJy4YCHUS BaXKHEHIIINX BEIIECTB.



YenoBek B MHpE BEIIECTB M MaTEpUAIOB: BAXKHEHIINE CTPOUTEIbHBIE
MaTepuasbl, KOHCTPYKIIMOHHBbIE MaTepuaibl, Kpackd, CTEKJIO, KepamHKa,
MaTepuasbl JIsl 3JIEKTPOHUKH, HAaHOMATEpUasbl, OPraHMYECKHEe M MHHEpaTbHbIC
yA0OpeHus.

XuMHUA W 3I0pOBbE YEJIOBEKA: MpPaBHJIa HCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia OE30MaCHOIO HUCIIOIb30BaHUS NPENAPATOB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

Me:xnpeamMeTHbIE CBSI3U.

Peanuzanuss MEXIpEIMETHBIX CBA3€M MNpU  M3y4yeHUM OOmEeH U
HEOpraHuyeckoil xumuu B 11 Kitacce oCyIIecTBIISETCS Yepe3 UCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W MOHATHH, SBJISIOIIMXCS
CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1iue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAY4YHBIH (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SIBICHUE.

®dwuszuka: MaTepusi, YHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE€ COCTOSIHME BEIIECTBa, (DU3MUECKHE BEIWYMHBI U CTUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorusa: kierka, opraHu3M, 3KocHcTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpa¢usi: MuHepasbl, TOpPHbIE IOPO/Ibl, TIOJIE3HbIE NCKONIAEMbIE, TOILUINBO,
pecypcesl.

TexHonorus: XxuMudeckasi MPOMBIIIJIEHHOCTh, METAJLTYPIHUsl, IPOU3BOJICTBO
CTPOUTENBHBIX MAaTEepUalIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBas
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX TMpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB,
AJIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA
MNPOI'PAMMDBI

JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
oOydeHHs TII0 TIporpaMMaM CpeaHero oOmiero oOpa3oBaHUs (JTUYHOCTHBIM,
METanpeIMETHbIM U  NpeaMeTHbIM). HayuyHo-meToaudyeckoit  OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpaMM CPEIHEro OOIIEro
00pa3oBaHus SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AESITEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS YU4EOHOI0 Kypca Ha YPOBHE CpeIHEro O0IIero
00pa3oBaHUs BBIJICJICHBI CICAYIOIINE COCTABIISIONIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKOW TPakKIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Me MOTHUBAIMH K O0YYECHHIO;

I[eJICHATIPABJICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUIN JTUYHOCTH HA OCHOBE

KITFOUEBBIX [ICHHOCTEW W UCTOPUUECKUX TPAJAUIMKN 0a30BON HAYKH XUMUH;
7



TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU IEI0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS SKOJIOTUYECKOU KYJIBTYPhI U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS YYE€OHOro Kypca JOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HujeasaMyd POCCHICKOr0 TIpa)kKAaHCKOTO OOIIEeCTBa, NMPUHATHIMH B OOIIECTBE
HOpMaMd W TIpaBWJIAaMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
oOydJarommxcs.

JIngyHOCTHBIE  pe3yJbTaThl OCBOSHMUS  Y4eOHOro Kypca  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
0Oy4YaroImuxcsl 1Mo peaanu3alui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YMCJIE B
YacTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHMsSI  OOYYAIOIIMMHCSI  CBOMX  KOHCTUTYLUHMOHHBIX TIpaB |
00sI3aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS] O COIMAIbHBIX HOPMax U TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM MACATEIBHOCTA MPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh W NPUHAMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apTYMEHTBI IPYTUX IIPH aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITCIHHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIUTAHMSA!

IIECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAYyYHOMY HACJIECAUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TPOLIECCY TBOpUYECTBA B 0O0JaCTH TEOPUM U MPAKTUYECKOIO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTIXKEHHUS HAyKU €CTh Pe3yjbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M II03HABATEJbHBIX MOTHBOB B IOJIYYEHUU W TMOCIEIYIOIIEM
aHajau3e MH(POpMAUK O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh  CUTYyalldW, CBS3aHHBIE C XUMHYECKUMU
SBJICHUSIMHM, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpaJIbHO-
HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJIECHUE U MOCTYIIKH CBOUX TOBApHIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME TMOCJEACTBUU 3THUX
MOCTYTIKOB;



4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUS TIEHHOCTEH 370pOBOTO W 0O€30MacHOro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

cOOMIO/IeHNsT TPaBWJI OE€30MacCHOTO OOpalleHusT C BEIIeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPaBWI WHAUBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HaHMS MOCJEICTBUM M HEMPUSITUS BPEAHBIX MPUBBIUEK (YOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HUCCIEA0BATEIbCKOM
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEHICHUWU TMPaKTUUYECKUX 3aaad
COI[MAILHOM HAMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

HMHTEpeca K MPaKTUYEeCKOMY U3YUEHUIO Mpodeccuil pa3iInuHoro pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUUN 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYAJIbHOU TPaeKTOpUU
oOpa3oBaHus, Oyayuied MpOPEecCuu U pealnu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 001IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU IEJIECO00Pa3HOTr0 OTHOIICHHUS] K TPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MJIE;

MOHMMAaHUSl TJI00AbHOTO XapakTepa JKOJOTUYECKUX MpoOJeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOITHON U COIMATILHOM CpeIbl;

OCO3HAaHMUSI HEOOXOAMMOCTH UCIIOIb30BaHUS JOCTHIKECHUW XUMHUU JJIst
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAOTIOI30BAHUS;

AKTUBHOTO HENPUSATHUS JCHUCTBUM, TMPUHOCSAIIMX BPEd OKPYKAIOLICH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJu4yusi  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIIJIEHUS, AKOJOTHYECKON
KYJbTYpbl, OIbITA JAEATEIbHOCTA SKOJOTMYECKONW HAIMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHHS CHEeNU(PUKM XUMHM KaK HayKd, OCO3HaHMS €€ poiau B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
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NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHH JUIsI COBPEMEHHOM
UUMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAa)XHOW pOJIA B
CO3/IaHMU HOBOM 0a3bl MaTepHANIbHOMN KYJIBTYPHI, PEIICHUH TTI00aIbHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKON ©O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIOBUM
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HHM KaXKIOro 4ieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: ITIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHM, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh
[OJTy4yaeMble 3HAHUA I aHAINU3a U OOBSICHEHMS SBJICHUN OKPY’KaIOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAaHHS MJId
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1EATEbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TpyJla B pa3iIMuHbIX cepax mpodeccnoHalIbHOMN
NEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble Pe3yJbTaThl OCBOCHHS Y4€OHOro Kypca Ha YpOBHE
CpeaHero oo1iero 0opa3oBaHus BKIIOYAIOT:

3HaUYUMble 9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEUIECTBO, SHEPIus, SBJICHUE,
npolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCClleI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble yueOHbIE JeHCTBUS (T03HAaBAaTEIbHbIE, KOMMYHUKATHUBHbIC,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH O0yJaroIIMXCs WCIIOJIH30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE Y4eOHBIE
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE Pe3yabTaTbl OTPAXAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.
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OBiageHue  yYHUBEPCAJbHBIMH  Y4eOHBIMH  I03HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JOrUYeCKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (DOpMYNIHpOBaTH W aKTyalM3UpoOBaTh  MpoOliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh 1IN JACSITEILHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUN MPUEMBI JOTHYECKOTO MBIIUIEHUS —
BBIJICIISATh XapAKTEPHbIE NMPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU

BBIOMpAaTh OCHOBAHMS W KpPUTEpUM JJId KIacCU(PUKAIMK BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXKAY HU3YYaEMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXaAeHUs (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUKM CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
MPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS JJIsl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe McCIeA0BaATEILCKHIE NeiiCTBUS:

BJIQJIETh OCHOBAMHU METOJOB HAay4YHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuui;

dopMynupoBaTh  LeNd M 33Ja4d  KCCIIEIOBAaHUSA,  HCIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAaYECTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI JIJIsi (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

BJIaJICTh HAaBBIKAMHM CAaMOCTOSITEJILHOTO IIJIAHUPOBAHMS M TPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMBIT YUYCHUUECKOW HCCIEOBATENbCKOM UM TPOEKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METO/I0B [TO3HAHMUS.

3) paboTa ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX MCTOYHHUKAX uHPoOpMaIuu (HaAy4dHO-
NoMmyJisipHasi JUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM

11



Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;

dbopMyIHpOBaTh 3aMPOCH U MPUMEHATH PA3IMYHBIE METOJIBI TIPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1a4y
OIIPEIEIIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMAlbHYIO  (QOpMy  TMpelCTaBICHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeAcTBAa MNpu padoTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/1aBaTh BOIIPOCHI O CYIIECTBY 0OCYKJa€MOI TEMBI B XOJ1€ AHAJIOra U/WIIH
JIMCKYCCUH, BBICKa3bIBaThb  HJeU, (OPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3aa4H;

BBICTYNATh C IPE3EHTalUel pe3yJbTaTOB MO3HABATEIBHON NEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUHN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO0 MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaan3alid y4eOHOro MpoeKTa u (HopMyJIupoBaTh BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CyX/IeHHs] 1 OOMEHA MHEHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M OCYIIECTBISATh CBOKO I03HABATEIBHYIO
NeATEIbHOCTh, Ompenenss €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIECNOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATENBbHOCTH HA OCHOBE CaMOaHaIn3a
Y CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOIIas u HeopraHuydeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHHH: O XHMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SIBJICHHM
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI pelIeHUs] TPaAKTUUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUIM 3JIEMEHT, aToM, u3ortom, S-, p-, d-
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AJIEKTPOHHBIE OpPOMTANM AaTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasl CBA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TUIBI ~XMMHUYECKHX  pPEAKUUH, pacTBOp, AJIEKTPOJUTHI,  HEIIEKTPOIUTHI,
DIEKTPOJIMTUYECKAST JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
INEKTPOJUTUYECKON Jucconmannu, nepuoanuecknit 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHUS MAacChl BEIECTB, 3aKOH COXPAaHEHHs M IPEBPALLCHUs YHEPTUN
OpU XMMHYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBAX,
COCTaBe, MOJIyYEHUU U 0€30I1aCHOM UCHOJIb30BaHUHM BAKHEHIIINX HEOPTraHUUECKUX
BELIECTB B OBITY ¥ IPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTE€pPHbIE MPU3HAKU TMOHATUM,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEILIECTB U UX MPEBPALLEHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Ta3, YIVIEKMCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, TUPUT U JIPYTHE);

COPMUPOBAHHOCTh YMEHUH OIpeneisTh BAJIEHTHOCTb U  CTENEHb
OKHUCJICHUSI XMMHYECKUX 3JIEMEHTOB B COCIMHEHHUSAX Pa3JIUYHOIO COCTaBa, BUJ
XUMHUYECKON CBsI3UM (KOBaJICHTHasl, MOHHAsA, METaJUIMYecKas, BOJOpOAHAas) B
COEIMHEHHUAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJISIpHasi, MOHHAs, METaJNInYecKas), XapakTep Cpelibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCTMHEHUI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBaTh CMBICH MEPUOJINYECKOTO 3aKOHA
. W. MenngeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATU3HMPYIOILYIO,
OOBSCHUTETFHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTanu, «9HEPreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCAUHEHUI
110 nepuoaaM u rpymnnaM Ilepuoauueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(hOPMUPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMHUCHIBATH) OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
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HOJTBEPKIaTh CYIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXKJIYy HEOPraHWYECKUMU
BEIIECTBAMH C TOMOIIbIO YPAaBHEHUI COOTBETCTBYIOUINX XUMHUECKHUX PEaKIIHIi;

c(hOPMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKIHH T10
pa3IMyYHBIM TpHU3HAKaM (YUCIY U COCTaBy pPEarupyroluxX BEHIECTB, TEIIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATH YPaBHEHUS pEaKUUd pa3IndHbIX
TUIIOB, TIOJIHBIE Y COKPALIEHHBIE YPABHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TH PEAaKLMU UAYT A0 KOHIA;

C()OPMUPOBAHHOCTb YMEHHUI MPOBOJIUTH PEAKLUMH, IOATBEPKIAIOLINE
KaueCTBEHHBI COCTAaB pPa3jIMYHBIX HEOPIaHWYECKUX BEIECTB, pPaclO3HABaTh
OTIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX
BEIIECTB;

cOpPMHUPOBAHHOCTh yYMEHMH PpPACKpBIBaTh CYIIHOCTb OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

chOPMUPOBAHHOCTh ~ YMEHUH  OOBSACHATH  3aBHCHUMOCTH  CKOPOCTH
XUMHYECKOH pPEaKIUu OT pPa3NuyHbIX (AKTOPOB; XapakTep CMEIICHUs
XUMHYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3ACHCTBHS (IIPHHIIMII
Jle Illatenne);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XUMHUYECKUE IPOLECCHI,
JeKalue B OCHOBE IPOMBIIUIEHHOTO MOJYyYEHUsI CEPHOM KUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUN NPOBOJUTH BBIYMCICHHUS C HCIOIb30BaAaHUEM
HOHSTUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH ra3oB
IPU XUMUYECKUX PEaKIUIX, MAcChl BEIIECTBA UM 00BhEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOTO 3 (dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEIIECTB, IPEBPAILECHUS M COXPAHEHUS YPHEPTHH;

chOpPMHUPOBAHHOCTh ~ YMEHHMHM  COOJIOAATh  TpaBWJIa  TOJH30BAHHS
XUMHYECKON TOCynoil u 1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKkKe MpaBHIa
oOpaleHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSMH TIO BBITOJIHEHHIO
71a00paTOPHBIX XMMHYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIIOJHATh XHWMUYECKUH
HKCIEPUMEHT (pa3sIoKEeHHE MEepPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTajau3aTopa,
ONpe/IeNIEHNEe Cpelbl pacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAJIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiuu MOHHOTO OOMEHAa, Ka4eCTBEHHBIE PEaKIMu Ha Ccynbdar-, KapOoHAT- H
XJIOPUI-aHWOHBI, HA KaTHOH aMMOHUS, pEUICHHE SKCIEPUMEHTAIBHBIX 3a/ad T0
TemaM «MeTamiey U «HemeTannsl») B COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEJCTaBISITh PE3yAbTaThl XUMHUYECKOTO JKCIepuMeHTa B QopMme 3ammcu
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YpaBHEHUH COOTBETCTBYIOIIUX PEAKIU W (OPMYyITUPOBATHh BBIBOJLI Ha OCHOBE
3THX PE3YyJIbTAaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOMU
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCT,  YMEHHM  COONIIOMAaTh  TpaBWja  AKOJOTUYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHON Cpelbl, 0CO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OpraHU3MBbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOCcOObl YMEHBIICHUS |
IPEIOTBPAIICHHS NX BPEIHOTO BO3JICHCTBUS HA OPTAaHNU3M UYEIOBEKa,

U1 O0yYaIONUXCs C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IIO3HAHUS BEIICCTB W
XUMHYECKUX SIBJICHUIA;

VIS CJETbIX W CHa0OBUIAMIMX OOYyYalOUIMXCA: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.

4. TEMATHYECKOE INTAHUPOBAHUE

Ne | HammenoBanu | Bcero Kon-Bo Koin-Bo BocnurarenbHsiit HOP
n/m e paszena YacoOB | KOHTPOJIBH | TIPaKTH aCIIeKT
BIX PaboT YEKUX
pabot
1 | CrpoeHue 13 0 0 o0mnamare Hudporas

BelllecTBa MIPEJICTABICHUEM O 1naGopaTopHs 1o
COBPEMEHHOM HAYYHOH | ypn o
KapTHHE MHpa, (yueHndeckas)
JIOCTIIKEHUSX HAYKU U
TeXHHUKH, («Touka pocrtay)
apryMEHTHPOBAHHO Bubmmoreka
BBIPAXKAIOIIUI HOK
noHMManue 3Haverns | NLPS://m.edsoo.ru
HAyKH B KU3HU
poccHiickoro oomiecTna,
00eCIeyeHnH ero
0e30macHOCTH,
TYMaHUTapHOM,
COIMAITLHO-
HKOHOMHYECKOM
pazButuu Poccuu

2 | Heopranuueck 14 0 0 BBIpaXaTh Hudposas

ast XUMHS MO3HABATEIIbHBIC naboparopus 1Mo
WHTEPECHI B PA3HBIX XUMHH
MpEeIMETHBIX 00acTax | (yueHHYecKas)
C Y4€TOM CBOMX («Touka pocray)
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https://m.edsoo.ru/

HUHTEPECOB, bubnuotexa
CITOCOOHOCTEH, [HOK
JOCTHKEHUI https://m.edso0.ru
3 | Xumuueckue 7 0 MIPUMEHSATH sHanus | L{ludposas
peakuuu €CTECTBEHHBIX u | 1abopatopus 1o
COLIMANIBHBIX HAyK I | XUMUU
pa3yMHOTrO, (yuenunueckas)
OEepEKITUBOTO («Touka pocray)
IpUpOJONIONb30Banus B | bubnmuorexa
opiTy, oOmectBenHoM | [IOK
IPOCTPAHCTBE; https://m.edso0.ru
pa3BUBATH OIBIT bubnuoreka
HKOJIOTHYECKU
HaIpaBJICHHOM,
IIPUPOJOOXPAHHOM,
pecypcocbeperatonieit
NeSITeITbHOCTH,
Y4aCTBYIOLIUM B €TI0
IpUOOpETEHU N
JPYTHMH JIIOJbMU
HUTOTI'O: 34 0
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5. HOYPOYHOE IINTAHUPOBAHHUE

HaunmenoBanue
pazzaena

Tema ypoka

KomnunuectBo
JacoB

Jara

I1J1IaH

bakT

Koppekruposka

Ctpoenue
BelllecTBa

13

Crpoenue aToma.

Crpoenue ANEKTPOHHBIX
000JI0YEK aTOMOB.

3aKOHOMEPHOCTH

U3MEHEHUS CBOWCTB
XUMUYECKHX DJIEMEHTOB H
UX COEIMHEHMH 110 TpynIam
U 1epuojaM. 3HAueHUE
HNEPUOJIMYECKOTO 3aKOH H
nepuouvecKas  CHUCTeMa
XUMUYECKUX 3JIEMEHTOB
JA.N. Menneneena

CtpoeHnue BEIIECTBA.
XuMuJueckass  CBI3b, €
BU/IBI, MEXaHHU3MBbI
00pa3oBaHusi KOBAJICHTHOU
cBs3u. BogopoHas cBsi3b

BaneHTHOCTE.
DJIEKTPOOTPULIATEIHLHOCT.
CreneHb OKHCJICHHUS.
BemectBa MoJIEKyJISIpHOTO
u HEMOJICKYJIIPHOTO
CTPOCHUS

IlonsiTHe O JOUCHEPCHBIX
cucreMax. McrtuHHBIE U
KOJUIOMIHBIE pacTBOPBHI.
MaccoBas 101 BellecTsa B
pacTBope

3aKOH IOCTOSTHCTBA COCTaBa
BEIIIECTBA. PacueTsl
CBSI3aHHBIE C  TIOHITHEM
«MaccoBas JIOJIs DJIEMEHTA B
BEIIIECTBEY

MeTtannmnueckas CBSI3b.
Meranmnnueckas
KPHUCTAJUIMYECKasl PEIIETKA.

Bonopoanas cBsizb. Equnas
npupoaa XUMHAYECKHUX
CBA3EN.

10

ITonumepst
HEOPraHWYECKHE "
OpraHUYeCKHUE.

11

['az000pa3Hoe  cocTosHUE
BEIIIECTBA. [Tpupoansie
razoo0pasHbie CMECH.
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ITpupoaHbIi ras.

12- OKHUCITUTEITBHO- 2

13 BOCCTaHOBUTEIIbHbBIE
peakuuu.  [lonarue 00
AJIEKTPOJIN3E PACIUIABOB U
pacTBOPOB COJIEH

2 | Heopranuyeckas 14

XHMHUS

14 Mertamisl, UX IO0J0XKEHHUE B 1
[lepuoauueckoit  cucreme
XAUMHUYECKHUX 3JIEMEHTOB JI.
H. Meunneneena u
0COOEHHOCTH CTPOEHUS
aTOMOB. OO0mmue
dusnueckue CBOICTBa
METAJIJIOB

15 CruiaBel METaJIJIOB. 1
DNEKTPOXUMHYECCKUN  PsiT
HaIpSDKEHUN METaJIOB

16 XuMuueckue CBOMCTBA 1
BaKHEHUIIINX METAJIJIOB
(HaTpuid, KanWi, KaJbIUH,
MarHui, aJlOMMHUHA) U HX
COeIMHEHUN

17 XuMuyecKue CBOMCTBa 1
XpoMa, Meau M HX
COCIUHCHHI

18 XuMuyecKue CBOMCTBa 1
LMHKA, JKelle3a H  HuX
COoeTUHEHNN

19 Hemerannel, ux moioxeHue 1
B Ilepnonnueckon cucreme
XUMHYECKUX 3JeMeHTOB /I
. Menneneena u
0COOEHHOCTH CTPOEHUS
aTOMOB

20 MeTtanisl, uX MMOJIOKECHHE B 1
Ilepnonnueckoir  cucreme
XUMHYECKUX 3JeMeHTOB /I
. Menneneena u
0COOEHHOCTH CTPOEHUs
aTOMOB. OO6mue
buznueckue CBOMCTBA
METaJII0B

21 CriaBel METaJIJIOB. 1
DJIEKTPOXUMUYECKUNA  PAT
HANPSDKEHUH METaJIOB

22 XuMHYecKHe CBOMCTBa 1
BaKHEHIITNX METAaJIJIOB

(HaTpuii, Kanwi, KaJbIUH,
MarHuii, aJIOMHHHNA) U UX
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COEeIMHEHUI

23 XumMu4deckue CBOMCTBA
XpomMa, MeaHm M UX
COEeIUHEHNN

24 XuMH4ecKue CBOMCTBa
OMHKA, JKelle3a H  HuX
COCJIMHEHU I

25 Hemeramnpl, uX MOJIOKEHUE
B Ilepuonnueckon cucreme
XHMHYECKHX 3JIeMEHTOB [l.
n. MeneneeBa u
0COOCHHOCTH CTpOEHUS
aTOMOB

26 MerTtannel, UX MOJIOKEHUE B
Ilepuonnueckoir  cucreme
XUMHYECKUX 3JeMeHTOB /Jl.
n. MeneneeBa u
0COOCHHOCTHU CTpOEHUS
aTOMOB. OO6mue
buznvecKue CBOMCTBA
METaJIOB

27 Heopranunueckue u
OpTaHUYCCKUC KHCJIOTBI.
Heopranunueckue u
OpraHWYECKHE OCHOBAHUS

3 | XumMHUecKue

peakuuu

28 [lonsatne 0 XUMHYECKOH
peaKIuu

29 Knaccudpukanus
XUMHUYECKUX peakiui

30 CkopocTb XUMHAYECKHX
peakuuu

31 OOpaTtuMOCTh XMMHMUYECKUX
peakuuu

32 Ponb BOABI B XMMHUYECKUX
pEaKIusX.

33 DneKTpoIu3

34 Xumust u 310pOBbE
YyeJI0BeKa
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6. YYEBHO - METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

1. Pymsutuc I'.E., ®enpaman @.I". Xumus: yueOnuk s 11 kimacca
obmreoOpaszoBaTenbHbIX yapexaeHuit -M.; [Ipocsemenue, 2022.

2. O.C.Tabpuensn, I'.I'. JIsicoBa «Xumus Meroandeckoe mocoodne
0a30BbIil ypoBeHb» - M.: [lpoda 2022 rox.

3. O.C.Tabpuensu, U.I'. OctpoymoB, «O0m1ast XuMus B TECTax,
3aadax, ynpaxaeHusx. 11 kmace» — M.: [Ipoda, 2023 rog.
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