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1. IlosicHUTEILHAS 3aMHCKA

PabGouast mporpamma pa3paboTaHa W OpPUEHTHpPOBAHA HA COBPEMCHHBIC TCHICHIIUU B
HIKOJIFHOM 00pa30BaHUH U aKTHBHbBIE METOJUKH OOyUeHHUSI.

Pabouas mporpamMmMa IMO3BOJIUT YYUTENIO: 1) peann3oBaTh B HpoIecce MPETNoAaBaHUS
XMMUHU COBPEMEHHBIEC TIOJXOIbI K JOCTHKEHUIO JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
pe3ynapTaToB  o0ydeHuUs, cQopMyaupoBaHHBIX B  DeneparbHOM  TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHIAPTE CPETHETO 00IIero 00pa30BaHus;

2) omnpenenuTh U CTPYKTYpHPOBATh IUIAHUPYEMBIC PE3YJIbTaThl 00YUYEHUS U COJepIKaHne
yueOHoro mpeaMera «Xumus» mo rogam oOydenus B cootBerctBuu ¢ ®I'OC COO (Ilpukas
MunucrtepctBa obOpazoBanuss U Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 ¢
n3MeHeHussMH, BHecEHHbIMU [lpukxazamm MunncrepcrBa oOpa3oBaHus W Hayku Poccuiickoit
Oenepanun oT 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613, [Ipukazamu
MunuctepctBa npocemienus Poccuiickoit @enepaunn ot 24.09.2020 Ne 519, ot 11.12.2020 Ne
712);

3) paszpaboTaTh KaJleHIAPHO-TEMAaTHUYECKOE IUIAHUPOBAHHE C YYETOM OCOOCHHOCTEH
KOHKPETHOTO KJIacca, WCIOJB3Ysl PEKOMEHJIOBAaHHOE MPHUMEPHOE pachpenesieHHe y4eOHOTro
BPEMEHHU Ha M3YyUEHHE OIPEIEIIEHHOTO pa3esia/TeMBbl, a TaKKe MPEUI0KEHHbBIE OCHOBHBIC BHJIBI
y4eOHOU JeATETHLHOCTH ISl OCBOCHHS y4eOHOTO MaTepuaia pas3ienoB/TeM Kypca. JIndHOoCTHBIE
¥ MeTanpeIMETHBIC PE3YNIbTaThl MPEJICTABICHBI C YIETOM OCOOCHHOCTEH MPEToaaBaHusl XUMUH
B cpenHel o0mieo0pa3oBaTeIbHON MIKOJIE, C y4ETOM METOJUYECKUX TPAIUIUNA TOCTPOCHUS
IIKOJIFHOTO Kypca XWMHH, PEaTH30BaHHBIX B OoJbIIeld dYacTH BXodmux B DemepalbHBIN
nepeyeHb Y MK no xumum.

1.1.00mas xapakTepucTuka yueOHOro npeamera

XuMmuyeckoe oOpa3oBaHHE, IOJYy4aeMOE€ BBIMYCKHUKAMM CpEIHEH IIKOJIbI, SIBIISETCS
HEOThEMJIEMON YacThi0 UX 00pa30BaHHOCTH. OHO CIY)KHUT 3aBEpPILAIOLIUM 3TAllOM pealln3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIIHMX IIeJIOCTHOU
CUCTEME XMMHUYECKOro oOpa3oBaHMs. DTH LIEHHOCTU KacaroTcsl MO3HAHUS 3aKOHOB INPHUPOJbI,
(dbopMHUpOBaHMSI MHUPOBO33PEHUS U OOIIEeH KyIbTyphl 4YeNOBEKa, a TaKXkKe HSKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBbIO U MPUPOAHOM cpene. Peanusyercs xummuueckoe
oOpa3oBaHHE Y4YalllUXCS CpEAHEH IIKOJIbI CpeACTBAMHM Y4eOHOTO mpeameTa «XHUMHUD»,
coJiep’KaHHe U TIOCTPOEHUE KOTOPOTO OMpeZesieHbl B MPOrpaMMe ¢ YYETOM CeUU(PUKH HAYKH
XUMHH, €€ 3HAYCHHs B MO3HAHWU MPHUPOJABI U B MaTEepPHAIbHOM >KM3HU OOILIECTBA, a TaKKe C
y4éToM OOMMX LeNell M NMPUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI
cpenHero ooiiero oopazoBanus B Poccuiickoii @enepanuu. Tak, HanpuMep, npu GOpMUPOBAHUU
CoJIep’KaHus IpeaMeTa «XUMUsS» YYTEHbI CIEAYIOUIUE TMOJOXKEHUS O crenu(uKe U 3HaAUCHUU
HayKH XUMUU:

XUMHS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HayK UIpaeT 0coOyr pojb B COBPEMEHHOM
LMBUIIU3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepUalbHON KyiabTypbhl. OHa BHOCUT CBOHM BKJIal B
(dbopMHpOBaHHE PALIMOHATBHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHUE IEIOCTHOTO MPECTaBICHUS
00 OKpyKarolleM MUpPe Kak O €IUHCTBE MPHUPOJIBI U YEeNOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHUMAaHHUs BEIIECTBEHHOTO COCTAaBa OKPYXKAIOLIEr0 MUpPa, OCO3HAHMS B3aMMOCBSI3H
MEXIy CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIACTIMU TPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMHU, XMMHSI CTajla HEOThEMIIEMOU
4acTbI0 MUPOBOHM KyIbTYpbI, HEOOXOIMMBIM YCIOBHEM YCIIEUIIHOTO TPyAa U KU3HH Ka)JI0TO
yreHa oOmecTBa. CoBpeMeHHass XMMHS KaK HayKa co3ujarelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HalpaBieHa Ha pelleHHe TIJI00aTbHBIX TMPOOIEM YCTOWMYMBOTO pPa3BUTHS
YeloBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOM, JKOJOTHYEeCKOW Oe30macHOCTH |
OXpaHbl 3JJ0POBBSL.

B cootBercTBUU ¢ 00muMu mensmu u npuHImMnamMu COO conepkanue npeameTa « XuMUs)
(10—11 «xmaccel, 06a30BBIH YpPOBEHb HW3yUYCHHs) OPHCHTHUPOBAHO MPEHMYIICCTBEHHO Ha
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OOLIEKYIbTYPHYIO  TOJTOTOBKY  OOYYarOIIMUXCS, HEOOXOAMMYIO UM JUIi  BBIPAaOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHHS B JKM3Hb COLUYMA, IPOJOJDKEHHUS
0o0pa3oBaHus B pa3IMYHbIX 001ACTAX, HE CBSI3AHHBIX HEMTOCPEICTBEHHO C XUMUEH.

CocraBisitoliuMu  1peiMeTa  «XUMHUS» SIBIAIOTCS 0a3oBble Kypchl — «Opranuueckas
xuMus» 1 «OO0mIast 1 HeopraHuYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBIISTFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUHN 10 HEOPraHWYECKOH XUMUH (C BKIIOUEHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndyeckol xumuu. GOpMHUpPOBaHUE JAHHOM CHUCTEMbI 3HAHUMI
IpU M3Yy4CHUU TIpeaMeTa oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanusi KypcoB — «Opranudeckas xuMmusi» u «OO0mas u HeopraHudeckas
XUMUsD» chopMHUpOBaHa B MPOTpaMME Ha OCHOBE CHCTEMHOTO IMOJX0Aa K M3YYCHHUIO Y4eOHOTO
MaTtepuaiga U 00ycIoBI€HAa UCTOPUUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUM HA ONpPENENIEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKOM XMMHH BELIECTBA PacCMAaTPUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOPHUHM CTPOCHMS OPraHMYECKUX COCJUHEHUMN, a TaKKe€ Ha YpPOBHE
CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX MPEICTABIEHUN O CTpoeHMH BemecTB. CeaeHus o0
M3y4aeMbIX B Kypce€ BEIEeCTBaX MAKOTCA B PA3BUTHM — OT YIVIEBOJOPOJOB JO CIIOKHBIX
OMOJIOTMYECKH aKTHBHBIX COEAMHEHUH. B Kypce opraHMueckod XMMHUU MOJy4arOT pa3BUTHE
chopMUpOBaHHBIE B OCHOBHOM IIKOJIE NEPBOHAYAIBHBIE MPEACTABICHUS O XUMUYECKOU CBS3H,
KJIaCCU(UKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOEHUS, O
XUMHUYECKON PEaKIUU.

[log HOBBIM yrioMm 3peHHs B mnpeaMmere «XuMHs» 0a30BOro ypOBHS paccMaTpHUBAETCS
M3YYECHHBI B OCHOBHOM IIKOJIE TEOPETHYECKHM Marepual M (aKTOJOTUYECKUE CBEACHUS O
BEIIECTBAX U XUMHUYECKOM peakiuu. Tak, B 4yaCTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XMMMSD» YYaIIUMCS TPENOCTaBISAETCS BO3MOXHOCTb OCO3HATh 3HAYEHUE IIEPHUOJUYECKOTrO
3aKOHa € OOIIETEOPETUYECKUX M METOJOJOTHYECKUX MO3HMLHUH, TITy0Ke MOHATh UCTOPUUYECKOE
n3MeHeHne (QYHKIUHA 3TOTO 3aK0OHa — OT 0000Mmaromel 10 0OBSICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMA O BaKHEMIIMX BEUIECTBaX, UX COCTaBE, CTPOEHUH, CBOMCTBAX W
IIPUMEHEHNH, a TAKKE O XUMHUYECKUX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IIPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB aieMeHTaMM  COJACPKAHUS, HWMEIOIIMMHU
KyJbTYpPOJIOTUYECKUH M MNPUKIATHOW Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT IOHHUMAaHMIO
B3aMMOCBSI3M XMMHMM C JPYrMMH HayKaMH, PAacKpbIBAIOT €€ pojb B IIO3HABAaTEIbHOM U
IIPAKTUYECKON JAEATEIIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKUX NPUIOKEHUHA XUMHHM, IOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsieMax, CBA3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBAaTh MH(OPMAIMIO U IPUMEHATh €€ JUls MONOJHEHUs 3HAHUM, pelleHus
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX MCCIIEJOBATENbCKUX 3a7ad. B meiaoM coxepskaHue
y4eOHOTro npeamera « XUMHs» JaHHOTO YPOBHS M3Y4YEHUS OPUEHTHPOBAHO HAa (JOPMUPOBAHUE Y
yJaluxcs MHUPOBO33PEHUYECKOW OCHOBBI JJIs NMOHMMaHHs (QUIOCOPCKUX HJIeH, Takux Kak:
MaTepUalIbHOE €IMHCTBO HEOPraHMYECKOI0 U OPraHUYecKoro Mupa, o0yClIOBIEHHOCTb CBOMCTB
BEILECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTb IIPUPOIHBIX SBJICHUN IIyTEM dKCIIEpUMEHTA
U peLIeHUs IPOTUBOPEUYNI MEK Iy HOBBIMU (DAKTaMU U TEOPETHUECKUMHU MPEANOChIIKaMH, 0CO3-
HaHME POJIM XMMHU B PEIICHUH HKOJOTMUECKHX IMpoOsieM, a Takxke MpobieM cOepexeHHs
JHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JAHMsI HOBBIX TEXHOJIOTHI U MaTEpUAIOB.

B nutane pemieHust 3agau BOCIUTAHUS, Pa3BUTHS U COLMATIM3ALMN O00YYAIOIIMXCS IPUHSThIE
IIPOrpaMMON  NOJAXOABl K  ONPENEIECHHIO  COJEpKAaHUSA W IIOCTPOEHUs  IpeaMera
IpeaycMaTpuBalOT (JOPMUPOBAHUE Y YHAIIIMXCSI YHUBEPCATIbHBIX YUE€OHBIX JeHCTBUM, HMEIOLIUX
6a30Bo€ 3HaUEHHE JUISl pa3IMYHBIX BUJIOB JIEATEILHOCTHU. PELICHHs TPo0ieM, MoMCKa, aHaIn3a U
00paboTku MH(pOpMAIMK, HEOOXOAUMBIX JJsI TPUOOPETEHHsI OMbITa MPAKTUYECKON M Hccieno-
BaTEJIBbCKOM IEATEIBHOCTH, 3aHMMAIOIEH BaXKHOE MECTO B IO3HAHUU XUMUMU.
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1.2. Heas u 3a1a4n y4yeOHOro npeamera

B mpaktuke mnpenojaBaHus XMMHMM KAaKk B OCHOBHOM, TaK M B CpPEAHEW WIKOJE, IIPH
ONPEEIICHUN COAEPHKATEIbHON XapaKTEpUCTUKU LeJIeld H3ydeHMs] INpeAMETa HalpaBiICHUEM
MIEPBOCTEIIEHHONW 3HAUYMMOCTH TPATUIMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB XHMHUYECKOM
HAyKHd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW JEATENbHOCTH YeJIOBEKa M
KaK OJHOIO M3 KOMIIOHEHTOB MMpPOBOM KyabTypbhl. C METOAMYECKON TOYKM 3pEHMs] TaKoi
MOAXO0/1 K OTIIPEJEIICHUIO LIEeH 3YUeHUs ITpeIMEeTa SIBISETCS BIOJIHE OIPABIAHHBIM.

CornacHO [aHHOW TOYKE 3pEHUs TJABHBIMU LIETSIMU HM3yUeHHUs MpeameTa «XuMus» B
CpeIHeil 1mKoJje Ha 6a30BOM YPOBHE SIBJISIOTCS:

dbopMHpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KaK BaKHEHIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYyYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOH JI€KaT KIIOYEBbIE IOHSTHUSA,
(dbyHIaMEeHTaIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE SI3bIKa HAYKHU, YCBOCHHE M MOHUMAaHHUE
CYIIHOCTHU JIOCTYNHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

(¢bopMHpoBaHME UM Pa3BUTHE MNPEACTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKINii, HEOOXOIUMBIX JUIsl MPUOOPETEHUsT YMEHU OPUEHTHUPOBATHCS B MHpPE
BEIIECTB U XUMHYECKUX SBICHUM, HUMEIOIIUX MECTO B TMPUPOJE, B MPAKTHYECKON U
MMOBCETHEBHOM KM3HU,

pa3BUTHE YMEHHH M COCOOOB JEATENBHOCTH, CBA3aHHBIX C HAOIIOAEHUEM M OOBSICHEHUEM
XMUMHUYECKOTO SKCIIEPUMEHTA, COOJII0IEHUEM TPaBUII O€30I1aCHOTO 0OpAIIeHHsI C BEIECTBAMH.

Hapsiny ¢ atuM conepraTenbHas XapaKTepUCTHKa LieJell W 3aJay M3y4yeHHs MpeaMeTa B
MporpaMMe YTOYHEHa U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU B CHCTEME
obuiero cpeaHero oopazosanus. CeroJiHs B IPenojaBaHUU XUMHUH B O0JIbLIEH CTENeHH OTAAETCS
MPENNOYTeHNE MPAKTUUYECKOH KOMIIOHEHTE COJEp)KaHUs OOydeHMs, OpPHUEHTHPOBAHHON Ha
MOATOTOBKY BBIMMYCKHUKA UIKOJbI, BIIAJCIONIET0 HE HAOOpPOM 3HAHUU, a (QYHKUHOHAIBHO
IrPaMOTHOCTBIO, TO €CTh CIIOCO0aMU ¥ YMEHUSMH aKTUBHOTO IMOJIyY€HHUs 3HaHUN U MPUMEHEHUs
WX B PEAIbHOMW KU3HM JUJISl PELICHUS MPAKTUYECKUX 3a4a4.

B 3710l cBs3M MpU M3YYCHUH TPEAMETa «XHUMHS JTOMUHHUPYIOIIEE 3HAYCHUE TTPHOOPETAIOT
TaKue LEeNH U 337a4d, Kak:

ajanranus oOy4Jarouuxcs K yCIOBUSM JMHAMUYHO Pa3BHUBAIOILErocs Mupa, (GopMUpoBaHHe
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K C€aMOOOpa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX PELICHUI B KOHKPETHBIX YXU3HEHHBIX CUTYalUsX,
CBSA3aHHBIX C BEILIECTBAMH U UX IIPUMEHEHUEM;

(dbopmupoBaHHe y 00y4YaIOIINXCs KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), HMEIOLINX
YHHUBEpCaJbHOE 3HAU€HUE Ui PA3IMYHbIX BHUJIOB JAEATEIBHOCTH: PELICHUs MpoOiieM, MOUCKa,
aHaynu3a U o0paboTKu MH(OPMALMU, HEOOXOAUMBIX AJIsi MPUOOPETEHUs! OMBITA JEATEIbHOCTH,
KOTOpasi 3aHUMAeT Ba)XHOE€ MECTO B IO3HAHMM XUMHHM, a TaKXKe JUIsl OLEHKU C MO3ULUN
HKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKHX IPOLIECCOB Ha
OpraHu3M 4Y€eJIOBEKA U MPUPOHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaronuxcs: CrIocoOOHOCTH CaMOCTOSTENBHO NPUOOpPETaTh HOBBIE 3HAHUA IO XUMHUHU B
COOTBETCTBUU C OJKU3HEHHBIMH MOTPEOHOCTSMH, HCIOJIB30BaTh COBPEMEHHBIE  WH-
(dbopMalMOHHBIE TEXHOJOTHUU [UIsi TOWUCKA M aHaluM3a Yy4eOHOW U Hay4yHO-TIOMyISpHOU
nH(OPMALIUY XUMUYECKOTO COJIEPIKAHUS;

(dbopMHpoBaHHE U PAa3BUTHE Y OOYYAIOUIUXCA ACCOIMATHBHOTO M JIOTHUYECKOTO MBIIUICHUS
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUH U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y O00yJaromuXxcsl yOeKIEHHOCTH B TYMaHUCTUYECKOW HAMPaBICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEHICHHH TJIO0AIBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOIOTOIH30BAHUS,
MIOTIOJTHEHUSI DHEPreTUYECKUX PECYpCOB M COXPAHEHMs NPUPOAHOTO PAaBHOBECHUS; OCO3HAHUS
HEOOXOMMOCTH OEpEeKHOTO0 OTHOIICHUS K TMPUPOJE U CBOEMY 3I0pPOBbIO, a TaKxke



7

pUOOPETEHUS OIBITA UCTIONB30BAHUS MTOJTYYCHHBIX 3HAHUHN JUTS IPUHSTUS TPAMOTHBIX peIIeHHH
B CUTYyalUsX, CBA3aHHBIX C XUMHUYECKUMU SIBJICHUSAMH.

Hemn w 3agaun W3y4eHUs OpeaMera «XUMHUS» MOJYyYHIH TOJAPOOHYI0 METOIUYECKYIO
HMHTEpIpETAlUIO0 B pasjaene nporpammsl «llmaHupyemble pe3ysbTaTbl OCBOCHMS IIPEIMETay,
Onmaromapst yemy oOecriedeHo 4YETKOE IMPEJICTaBICHUE O TOM, KaKUe 3HAHUS M yMEHHS HMEIOT
IIPsIMOE OTHOLIEHUE K PEAIN3alliA KOHKPETHOM LEIIH.

1.3. Mecrto yuyeOHOro npeaMera B yueOHOM ILJIaHe

B cucreme cpemnero oOmero obOpa3oBanus «XHWMHsS», H3ydaemMas Ha 0a30BOM YpOBHE,
IpHU3HAaHA 00SM3aTeNbHBIM yYeOHBIM IPEIMETOM, BXOJSIIMM B COCTaB NpPEIMETHOW o0iacTu
«EcTtecTBeHHbIE HayKn». YUeOHBIM IJIaHOM Ha €€ n3ydeHue oreesieHo 70 yueOHBIX 4acoB, 1o 1
yacy B Henemo B 10 u 11 ximaccax cooTBeTCTBEHHO. B TemaTnueckoMm IMIaHUPOBAHUM yKa3aH
pe3epB yd4eOHOTO BPEMEHH, KOTOPOE PEKOMEHAYETCS Ul PeaTn3aliy aBTOPCKHUX TTOJX0JI0OB IO
WCIIOJIb30BAHUIO Pa3HOOOPa3HbIX (POpM opraHu3aImMu yaeOHOTo Tpoliecca.

2. Ilnanupyemble pe3yabTaThl H3YyUYeHHS Y4eOHOT0 MPeIMeTa HA YPOBHE CPETHEro 001Iero
o0pa3zoBaHusi

2.1. JInYHOCTHBIE pe3y/IbTaThl

B cooTBercTBUM € CHCTEMHO-IEATEILHOCTHBIM TOIXOJIOM B CTPYKTYyp€ JIHMYHOCTHBIX
pe3ynbTaTOB OCBOCHHUS TMpeAMeTa «XUMHS» Ha YPOBHE cpeaHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIONINE COCTABIISIOIIHE:

— OCO3HaHWE 00YYAIOIIMMHUCS POCCUHUCKOW TPakIaHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBLHOCTH U CAMOOTIIPEICTICHUIO;

— HAJIMYKME MOTUBALIUH K O0yUEHUIO;

— TIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HAa OCHOBE KITFOUYEBBIX
IIEHHOCTEH W UCTOPUUYECKUX TPAIUIINA 0a30BOM HAYKH XUMUU;

— TOTOBHOCTh M CIOCOOHOCTHh OOYYarOUIUXCS PYKOBOJACTBOBATHCS B CBOCH NIEATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMHM, MPUCYIIMMHU IE€JIOCTHOM CHUCTEME XHUMHUYECKOTO
0o0paszoBaHUs;

— HaJIMYWE TPABOCO3HAHUS SKOJOTHYECKOW KYJIbTYpPhl M CIIOCOOHOCTH CTaBHTh IEIH W
CTPOUTH KU3HECHHBIC IIJIAHBI.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B €AMHCTBE Y4eOHOU
U BOCIIMTATENIbHOW jAesTeapHOCTH OpraHu3alud B COOTBETCTBUM C T'yYMAaHUCTUYECKUMH,
COL[MOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSAMHU M HJ€alaMH POCCUHCKOIO
IPaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M IIpaBWJIaMU TIOBEJICHHSI,
CIOCOOCTBYIOLIMMHU MPOIEccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YJarOIINXCSl.

JIndHOCTHBIE PE3yJbTaThl OCBOEHHS IMpeaMeTa «XHUMHUS» OTPaKalT cHOpPMHUPOBAHHOCTH
OTbITa TIO3HABATEJIBHON M MPAKTHUECKON [EeATeNbHOCTH OO0YyYaromMXCcs [0 pealu3aluu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTHU:

I'padsicoanckozo eocnumanusi:

— OCO3HAHUS 00YJAIOMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIKY;

— TPENCTaBIICHUS] O COLUAIBHBIX HOpMax M NpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHUBE;

— FOTOBHOCTH K COBMECTHOU TBOPUYECKOU JEATEIHHOCTH MPH CO3/IaHUM YIEOHBIX MTPOEKTOB,
pelieHny y4eOHbBIX U MMO3HABATENbHBIX 33/1a4, BHIIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyYMEHTHI APYTUX
MIPHU aHATTN3€ PA3INYHBIX BUJIOB YYEOHOU JEeSITENFHOCTH;



Ilampuomuuecrkoeo socnumarnusi:

— HCEHHOCTHOI'O OTHOIICHHA K UCTOPUYCCKOMY M HAYYHOMY HACJICAHUIO 0TE€YECTBEHHOU
XUMUY;

— YB@KEHHUS K MPOIECCY TBOPUECTBA B O0JIACTH TEOPUH U MPAKTUYECKOTO MPUMCHCHHUS
XHUMHHU, OCO3HAHHA TOT'O, YTO JOCTHIKCHUA HAYKU €CTh PC3YJIbTAT JJIUTCIbHBIX Ha6JHO,HCHI/II\/JI,
KPOIIOTJIMBBIX SKCIICPUMCEHTAJIBbHBIX ITIOUCKOB, ITIOCTOAHHOI'O Tpyda y‘IéHI)IX " MPAKTHUKOB,

— HHTEpCCa M IMO3HABATCJIBbHBIX MOTHBOB B IIOJIYYCHUU M IOCICAYIOUICM aHAaJIM3C
nHGOpPMAIIUU O IEPEAOBBIX TOCTHKCHUAX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

Jlyx08HO-HpPaABCMBEHHO20 BOCNUMAHUSL.

— HPaBCTBCHHOT'O CO3HAHUS, STUYCCKOI'0 MOBCACHU A,

— CHOCO6HOCTH OLCHMBATh CUTyallMU, CBA3AHHBLIC C XUMHWYCCKUMHU SABJICHUAMU, H
IIPUHAMATE OCO3HAHHBIE DPEIICHUS, OPUEHTHUPYACH Ha MOpPAJIBbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

— T'OTOBHOCTH OIICHUBATH CBOE MOBEACHUEC U IMOCTYIIKU CBOUX TOB&pHHICfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U MPABOBBIX HOPM U OCO3HAHHEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB;

Dopmuposanue Kyivmypsbl 300P08b.

— TIOHMUMAaHUs IEHHOCTEH 3I0pOBOrO0 M Oe30macHOro o0paza KWU3HHU; HEOOXOJIMMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUS K CO6CTB€HHOMy (1)H3PI‘-IGCKOMY " IICUXUYCCKOMY 310POBBIO;

— COOJTFOICHHSI TIpaBUJT 0€3011aCHOTO OOpaIIeHHs C BEIIECTBAMHU B OBITY, IOBCETHEBHOM
JKU3HU U B TPYJIOBOU J€ATEIBHOCTH;

— IIOHMMAaHHUA LOCHHOCTU MpaBUJI HWHIAWBUAYAJIbHOTO W KOJIJICKTUBHOI'O 0€e3011acHOTO
MTOBEJICHUS B CHUTYAIIUSX, YIPOYKAOIINX 370 POBBIO U )KH3HU JIFOJICH; 0CO3HAHUS TOCIIEACTBHIA
Y HENPUSTUS BPEAHBIX MIPUBBIUEK (YIOTPEOIEHUs aIKOT0JIsl, HAPKOTHUKOB, KypEeHHs);

Tpyoosoeo eocnumanusi:

— KOMMYHMKaTMBHOVI KOMNETEHTHOCTN B y"I96H0-VICCﬂeLI,OBaTeJ'IbCKOI7I AeATeNnbHOCTH, 06LIJ,eCTBeHHO
I'IOJ'Ie3HOVI, TBOp‘-IeCKOl\"l 1N opyrux Buaax AeATeIbHOCTU,;

— YCTaHOBKU Ha aKTUBHOE y4yacCTue B peleHUnN NPaKTU4eCKUX 3a4ay COLI,VIaﬂbHOVI HanpaBEHHOCTH (B
PamKax CBOEro Knacca, LUKOJ'IbI);

— MHTepeca K MPaKTUIeCKOMY U3YUEHHIO TPOPEecCuil pa3InIHOTO POja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHSI TPEIMETHBIX 3HAHHUN 110 XHUMUHU;

— YBaXXCHHS K TPYAY, JIOASAM TPYJa U pe3yiabTaTaM TPYIOBOW JACSTEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIyaTbHON TpacKTOpHH OOpa3oBaHUS,
Oyaymedt mnpodeccnn W peanu3alii COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C y4ETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHHU, UHTEPECOB U TIOTPEOHOCTEW 00IIeCTBa;

DKonoeuueckoeo 60CNUMAaHusl.

—  9KOJIOTHMYECKH IIeJIeCOOOpPa3HOTO OTHOLICHHWS K TMPHPOJIE, KaK HCTOYHUKY
CYIIIECTBOBaHUS KU3HU Ha 3eMII€;

— TOHMMaHHUs TJOOAIBLHOTO  XapakTepa dKOJIOTHYECKHUX TMPOOJIeM,  BIUSHHUS
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJTHOM U COITUAILHOU CPE/IbI;

— OCO3HAaHUsI HEOOXOIMMOCTH HCIIOJB30BAHUS JIOCTHKCHUNH XUMHH IS PEIICHHUSI
BOIIPOCOB PAIMOHAIBHOTO MTPUPOIOTIOIB30BAHHUS;

— aKTUBHOTO HEMIPUSTUS IEHCTBUHN, MPUHOCAILIUX BPE OKPYXKAIOIIel MpUpoIHOi cpere,
YMEHHUS MIPOTHO3UPOBATH HeOIaronpusTHbIC 9KOJIOTHUECKHE MOCIIEACTBHS
MpeNPUHIMAEMbIX EHCTBUI U IPEAOTBpAILATh UX;

— HAJIUYUS PA3BUTOTO HKOJOTHMUECKOTO MBIILICHHS, YKOJIOTHUECKON KYIbTYphI, OTIBITA
JEeSITENIHOCTH  DKOJIOTUYECKON HAMpPaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS HMH B
MO3HABATEIbHON, KOMMYHHKATHBHOM W COI[MAIBHON MpaKTHUKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO TPOTHBOCTOSTH UJICOJIOTUU XeMO(hoOuu;

Lennocmu HayyHO020 NO3HAHUS:

— chOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

— TIOHMMaHUs Crenu(UKH XUMUU KaK HayKd, OCO3HaHWs €€ ponu B (GopMHpOBaAHUH
paIlMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO TMPEACTaBIeHUS 00
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OKpYXKAIOIlEM MHUPE KaK O €IUHCTBE IPUPOJbI M 4YEJIOBEKA, B IIO3HAHUM IIPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPOOJIeM COXpaHEHHsI IPUPOTHOTO PABHOBECHS,

— YOeXIEHHOCTH B 0COOOW 3HAUMMOCTH XUMUH Ul COBPEMEHHOH HUBWIN3AIUH: B €€
I'YMaHUCTUYECKON HAIlPaBJIEHHOCTH U BaXHOM POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYpBl, PELICHUH TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHA 4YeNOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, NHUIIEBOM M SKOJOTUYECKOW OE30MacCHOCTH, B Pa3BUTUHU
MEJUIMHBI, 00ECIIEYEHNH YCIOBUN YCHEIIHOTO TPY/Aa U IKOJOTUYECKH KOM(POPTHON JKU3HU
KaXKIOr'o WieHa 0O0IIeCTBa;

— ECTECTBEHHO-HAay4yHOM TI'PaMOTHOCTH: IIOHMMAaHHs CYIIHOCTM METOJOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIY4aeMble 3HAHMS
JUId aHaJn3a W OOBSICHEHMs SIBJICHUM OKpPYKAIOIIEro MHUpAa M IMPOUCXOIAINIMX B HEM
W3MEHEHUI; yMEHUs JenaTb 0O0OCHOBaHHbIE 3aKIIOYEHHS HAa OCHOBE Hay4HbIX (aKTOB U
MMEIOIINXCS TaHHBIX C LIEJIBIO MOJYyYEHUs JOCTOBEPHBIX BBIBOJOB;

— CIOCOOHOCTH CaMOCTOSATEIBHO HCIOJb30BaTh XUMHYECKHE 3HAHMS Ui PELIEHUs
po0JIeM B peasIbHbIX )KU3HEHHBIX CUTYalLlUsX;

— MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

— TOTOBHOCTH U CIOCOOHOCTH K HENMPEPHIBHOMY 00pa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYyYCHHIO HOBBIX 3HAHHMM II0 XUMHUH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSMU;

— HHTepeca K OCOOEHHOCTSIM TpyAa B pasnuuHbIX cdepax mnpodeccrnoHanbHON
NESATENBHOCTH.

2.2.MeTanpeameTHblie pe3yabTaThl

OBnaneHne yHUBEPCATbHBIMY ITO3HABATEILHBIMU JICUCTBUSIMHU

baszosvie nocuueckue oelicmeus:

— CaMOCTOSITENIbHO (pOPMYJIUPOBATh M aKTyaJIM3UPOBaTh MPOOJIEMy, pacCMaTpuBaTh €€
BCECTOPOHHE;

— OMpPENENsITh e ACSITSIIBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITCIBHOCTU C IMOCTABICHHBIMU IICIISIMH;

— HCIIOJIB30BaTh MIPU OCBOECHUHW 3HAHUW MPHEMBI JIOTUYECKOTO MBIIIICHUS — BBIACIATH
XapaKTepHbIC NPH3HAKK TIOHATHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHATHS JJIsI 00ObSICHEHUS OT/ICIbHBIX (DAKTOB U SIBJICHUH;

— BBIOMpPATh OCHOBAHMS W KPUTEPUU JUIS KIACCH(UKAIUU BEIICCTB U XUMHUYECKHUX
peaKIuii;

— YCTaHaBIIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX/Iy U3Yy4aeMbIMU SBIICHUSMU;

— CTpPOWTH JIOTUYECKUE DPACCYKIEHUS (MHIYKTUBHbBIC, JECIyKTUBHBIC, MO AHAJIOTHH),
BBISBJISITH ~ 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B  PAcCMATPUBAEMBIX  SIBICHHSX,
(GbopMyITHUpOBaTh BHIBOIBI U 3aKITIOYCHHUS,

— TMPUMEHATh B IMIpoliecce€ TMO3HAHUS HCMHOJb3YeMble B XHUMHH CHMBOJUYECKHE
(3HAaKOBBIC) MOJICTH, TPEOOPa30BLIBATh MOJICIBbHBIC IMPEACTABICHUS — XHMHYCCKHH 3HAK
(cumBOM) SnMeMeHTa, XuMudeckas (opMmyla, ypaBHEHHE XHMHUYECKOW pEakiuu — TMpH
peleHn y4eOHBIX TIMO3HABATEIbHBIX U MPAKTUYECKUX 3a/lady, MPUMEHSITh Ha3BaHHbBIE
MO/IEIbHBIE MPEACTABICHUS AJIs1 BHIABICHUS XapaKTEPHBIX IPU3HAKOB N3Y4a€MbIX BEIIECTB U
XUMUYECKUX PEAKIUH;

Baszosvie uccneoosamenvckue oelicmeus.

— BJIa/IEThb OCHOBAMHU METOJI0B HAyYHOTO MO3HAHHUS BEIIECTB U XUMHUECKUX PEaKLUii;

— dopmynupoBaTh LT WU 33Ja4d HCCICIOBAHMS, HWCIOJIB30BaTh MOCTABIECHHBIC U
CaMOCTOSITENIbHO Cc(HOPMYITMPOBAaHHBIE BOIMPOCHI B KAaueCTBE HMHCTPYMEHTAa MO3HAHUS H
OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bI 1O MPOBEPKE MPABUIBLHOCTU BBICKA3BIBAEMBIX
CYXKJICHUH;
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— BJIaJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEJCHMSI YUEHUYECKUX
HKCIIEPUMEHTOB,  COBEPILIEHCTBOBAaTH yMEHHs HaOmomaTb 3a XOJOM  IIpolecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €r0 PE3ynabTar, (GopMyaupoBaTh 0OOOIICHHS U BBIBOJIBI
OTHOCHUTENIBHO JIOCTOBEPHOCTU PE3YJIbTaTOB HCCIEAOBAHMS, COCTaBJIATH OOOCHOBaHHBIN
OTU€T 0 MpoJeNaHHOH paboTe;

— MpHOOPETaTh OMBIT YYCHUYECKOW HCCIIEAOBATEIBCKOW M TPOEKTHOHN NEeATEIHHOCTH,
MPOSIBJIATh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PpEIICHUS
MIPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB [T03HAHUS;

Paboma c ungopmayuert:

— OpPHUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX HH(popManuu (HaydHO-MOMyJspHAS
JauTepaTypa XHMHUYECKOIO COJIep’KaHus, CIpaBOuYHble IocoOus, pecypcel WHTepHera),
aHAJIM3UPOBATh MHQPOPMAIMIO PAa3IMYHBIX BHUJIOB M (OPM MPEJICTaBICHUS, KPUTHUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUHBOCTH;

— (opmynupoBaTh 3ampOChl U NMPUMEHATh Pa3IMYHbIE METOJbl MPHU MOUCKE U OTOOpE
nHpopmaluy, He0OX0AUMOH /IJIsl BBIMIOIHEHMSI YU€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

—  mnpuoOperarb  ONBIT  HWCHOJIb30BaHHMA  HMH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITEJIbHO BBIOMpATh ONTHUMaJIbHYIO (opMy MpeacTaBieHUs HHPOpMAILUU
(cxembl, rpauku, qUarpamMmbl, TaOIUIbI, PUCYHKH U T. 11.);

— HCIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpPEICTBA MpU paboTe C XUMHUYECKOMH
nHpopmaluen: MPUMEHATh MEXKMpeaMeTHbIE ((pu3nueckue M MaTeMaTUYeCKHE) 3HAKU U
CUMBOJIBL, pOpMyIIbl, aOOpeBHATYpPbI, HOMEHKIIATYPY;

— HCII0JIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CHUMBOJIMUECKUX CPEACTBA HATJISTHOCTH.

Osnadenue yHusepcanoHblMu KOMMYHUKAMUBHBIMU OeUCTEUAMU

— 3a/1aBaTh BONPOCHI IO CYLIECTBY OOCYKJaeMOW TeMbl B XOJAE JIUANOra W/WIH
IUCKYCCHM, BBICKA3bIBaTh MWJEH, (QOPMYIUPOBaTb CBOM NPEIJIOKEHHS OTHOCUTEIBHO
BBITOJIHEHUS NIPEITI0KEHHON 3a1auu;

— BBICTYNAaTh C IIPEe3CHTAlMel pe3yiabTaTOB IO3HABATENBHOW  JIE€ATEILHOCTH,
MOJIy4EHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAaMM IpPU BBINIOJHEHUU
XUMHUYECKOT0 IKCIEPUMEHTA, IPAKTUYECKON pabOThI IO UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX
BELIECTB, pealM3alUU Y4eOHOro NpoeKTa U (OPMYIUPOBATH BBIBOJABI 0 pe3yjibTaTaM
IIPOBEAEHHBIX UCCIIEIOBAHUIN MyTEM COIJIACOBAHUS MO3ULMH B X0/€ 00CYyKIAeHHU U 0OMeHa
MHEHHSIMH.

Ognaoenue ynusepcanoHbiMu pecyiamueHbiMu Oeucmeusmu

—  CAaMOCTOATENIPHO  IUIAHUPOBAaThb M  OCYILECTBJIATH  CBOI  [103HABATENIbHYIO
NeATeNbHOCTb, ONpeAesss e€ Leau M 337a4M, KOHTPOJIMPOBaTh U 10 Mepe HE0OXOAUMOCTHU
KOPPEKTHpPOBaTh Ipe/ylaraéMblil aaropuTt™M AEHCTBHM IpPH BBINOJHEHWH Y4YEOHBIX H
HCCIeA0BATEIbCKUX 3aJa4, BbIOMpaTh Hambosiee 3(PPEKTUBHBIA CHOCOO WX pELICHUS C
y4€TOM HOJIy4eHHs] HOBBIX 3HAHUH O BEIECTBAX U XUMHUECKUX PEAKLUAX;

— OCYUIECTBJIATh CAaMOKOHTPOJb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOLIEHKH.

2.3. IIpeameTHbIE pe3yabTAThI

10 xaacc
[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyeckas XUMHUsD> OTPAKAIOT:

1) chopMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO
HAayYHOW KapTHHBI MHpA, POJIM XMMHH B TIO3HAHWUU SBICHUH MPUPOJBI, B (HOpPMHUPOBAHHUH
MBIIUIEHUS U KYJIbTYPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHHs TMPAKTUYEeCKUX 3a/7ad U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHON Cpelie;
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2) BIIaJIcHHE CUCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIINe
MOHATHUS (XMMHYECKHH JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpami€HHasl), MOJIb, MOJSpHAs Macca, MOJSIpHBIH O0O0BEM,  YIJICPOAHBIA  CKeleT,
(GyHKIMOHATBHAS TPYIIA, PagUKal, H30MEpHs, W30MEpbl, TOMOJIOTHUECKUN pSJl, TOMOJIOTH,
YIJIEBOAOPO/Ibl, KUCIOPOJI- U a30TCOAEpIKAIUE COETUHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSTUHEHHS); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHHUSI OPTaHUIECKUX
BemecTB A. M. bytiiepoBa, 3akOH CoXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYE-
CKUM SI3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTHU
U CHCTEMHOCTH XHMHYECKUX SIBIICHUH, (DaKTOJIOTMUECKHE CBEIICHUS O CBOMCTBAX, COCTaBe,
MOJIyYCHUH H OE30MaCHOM HCII0JIb30BAHUM BAKHEHIIMX OPraHWYECKUX BEIICCTB B OBITY U
MPAKTUYECKOU JIeATETLHOCTH YETIOBEKa,

3) chopMHUpPOBAaHHOCTP YMEHHMM BBISBISATH XapaKTepHbIE TPU3HAKKA  TOHSATHUH,
YCTaHaBIWBATh WX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME TOHSTHS TPHU OMHCAHUHU
COCTaBa, CTPOCHUS U MPEBPALLCHUI OPraHUYE€CKUX COETUHEHHUI;

4) chopMHpPOBAHHOCTh YMEHHH UCIOJIB30BaTh XMUMHYECKYI0 CHMBOJIUKY  JUIS
COCTaBJIEHUS MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamEHHON) (opMya
OPraHWYECKUX BEIIECTB W YPAaBHEHUUW XHMHUYECKHX PEAKIIMi; M3TOTABIUBATH MOJEITH MOJICKYJ
OPraHWYECKUX BEIIECTB ISl MULTIOCTPAIIMU WX XUMHUYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHS;

5) chopmMupoBaHHOCTH YMEHWUW  YCTaHABIMBATH TMPUHAMICKHOCTh  HM3YyUYEHHBIX
OpraHMYECKUX BEIIeCTB 0 KX COCTaBy M CTPOCHUIO K OINpeAeNéHHOMY Kiaccy/Tpyrmie
COETMHEHUI (YyrieBoJopo/ibl, KHUCIIOpPOJI- u a30TcoJepIKaIIne COEIMHEHMUS,
BBICOKOMOJICKYJISIPHBIE COSIMHEHNS); 1aBaTh UM Ha3BaHUS MO0 CHCTEMATHYECKOW HOMEHKIIAType
(IUPAC), a Ttaxxe TpUBHAIbHBIC Ha3BaHUS OTIEIbHBIX OPraHWYECKHX BEIIECTB (ITHIICH,
MPOMUJICH, AalEeTHJIEH, OSTWJICHIVIUKOJb, IJIMUEpUH, (eHon, dopManbaeru, aieraibAeru,
MypaBbHUHAas KHUCJIOTA, YKCYCHAs KUCJIOTA, OJIEMHOBAasl KUCJIOTa, CTEApUHOBAsK KUCIIOTA, TII0KO3a,
(dbpyKTO3a, Kpaxmall, NeJUTI0I03a, TIIUINH);

6) chopMUPOBAHHOCTh YMEHUS ONPEIENIATh BUIbl XUMHUUYECKOMN CBSI3M B OPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);

7) chopMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsCHEHHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

8) chopMHUPOBAHHOCTH YMEHHI XapakTepu3OBaTh COCTaB, CTpOCHHE, (u3nueckue u
XMUMHYECKHE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3IuYHbIX KJIACCOB OPraHNYEeCKUX BEIIECTB
(MeTaH, aTaH, ATWICH, MNPONWJICH, aleTWwIeH, Oyraauen-1,3, merunOyraauwen-1,3, OeH3zo,
METAaHOJI, STaHOJI, STUJICHTJIUKOIb, TJIULEPUH, (EHOJI, alleTalbIerul, MypaBbiuHas U yKCyCHas
KHUCIIOTBI, TIIIOKO3a, Kpaxmall, LeJIoi03a, AaMHHOYKCYCHAas KHCIIOTa); WIUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMUYECKUX PEAKLUUU C
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

9) chopMHpPOBAHHOCTH YMEHUSI XapaKT€PU30BAaThb MCTOUYHUKH YTIEBOJAOPOTHOTO CHIPHS
(HedTh, MPHUPOAHBIA Ta3, yroiib), CHOCOOBI MX MEPEpPadOTKH U MPAKTHUECKOE MPUMEHEHHE
MIPOJIyKTOB MEepPepadOTKH;

10) chopMUpPOBaHHOCTh YMEHHI MPOBOAUTH BBIYMCIEHUS MO0 XUMHUYECKUM ypaBHEHUSIM
(mMacchl, 00bEMaA, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU IO HM3BECTHBIM
Macce, 00bEMy, KOTUYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

11) chopMuUpOBaHHOCTH, YMEHUW BIAETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX
HAyYHOTO TO3HAHUS, UCTOJIb3YEMbIX B XUMHUH MPU U3YYEHUH BEIIECTB U XMUMUUYECKUX SIBICHUN
(mabmronmeHue, W3MepeHUE, OJKCIEPUMEHT, MOJEIUPOBAHKE), WCIOJB30BaTh CHUCTEMHbBIC
XUMHWYECKUE 3HAHUSA JUIS IPUHSITHS PEIICHHU B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUX, CBI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;
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12) cdopMHpPOBaHHOCTH YMEHHH COOMIOAATH IMpaBHia TOJb30BAHUA XHUMHYECKOU
MOCYZION M J1a0OpaTOpHBIM O0OPYIOBAaHHEM, a TAaKXKE IMpaBHia OOpaIleHUs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLHUSMH I10 BBIIIOJHEHUIO J1A00PAaTOPHBIX XUMHUYECKUX
OTIBITOB;

13) cpopMupoBaHHOCTH YMEHUH TJIAHUPOBATH M BBITIOJIHATH XUMUYECKUNA SKCIIEPUMEHT
(mpeBpalieHust OpraHMueCKUX BEIIECTB NIPH HArpeBaHUM, [OJIyYEHUE 3TUJIEHA U U3YUYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAKIMH OPraHUYECKUX BEILIECTB, JEHaTypalus OelKoB Ipu
HarpeBaHUH, [IBETHbIE pEaKMU OEJIKOB) B COOTBETCTBUU C IPAaBWJIAMU TEXHUKH 0€30M1aCHOCTU
npu OOpalIeHuu C BEIIECTBAMHU U Ja0OpaTOpHBIM O0OPYAOBAaHUEM, MPEACTABIATH PE3yIbTATHI
XUMUYECKOTO JKCIEpUMEHTa B (OpME 3alKCH ypaBHEHHUH COOTBETCTBYIOIIUX peakuuid u dop-
MYJIMPOBAaTh BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

14)  chopmMuUpOBAaHHOCTH  yYMEHUN  KPUTHYECKH  aHAJIU3UPOBATh  XUMHYECKYIO
nH(popMaInIo, MoJIydaeMyto U3 pasHbIx ucTouHukoB (CMU, UnTepuer u np.);

15) chopmupoBaHHOCTH YyMEHUN COONIOAATH IMpaBHJia SKOJIOTHYECKU IEI€CO00pa3HOro
MOBEACHHUS B OBITY M TPYAOBON JEATEIbHOCTH B LEISAX COXPAHEHMSI CBOErO 3/10pOBbA U
OKpY’Karolllel IPUPOJHOM cpesibl; 0CO3HaBaTh OMACHOCTb BO3JCHCTBHUS Ha KUBbIE OPraHU3MBbI
OTpEeNeNEHHBIX OpPraHUYECKHUX BellecTB, NMOHMMAas cMbica mnokaszarens [I/JIK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHHS] U MPEIOTBPALIEHHUS] UX BPEJHOrO BO3JEUCTBUSA Ha OpPraHu3M
4eJI0BEKa;

16) pns oOyyaromuxcs C€ OTPaHMYEHHBIMH BO3MOXHOCTSMHU 3JI0pPOBBS: YMEHHE
MPUMEHSITh 3HAaHHA OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHMS BEIIECTB U XUMHYECKHX
SIBJICHU;

17) nna cnenblx U ci1aOOBUAAMIMX OOy4aIOUIUMXCSA: YMEHHE HCIOJIb30BaTh pelbePHO
TOYEYHYIO cucTeMy o6o3Hauenwuit JI. bpaiins as 3anucu xumudeckux Gopmyi.

11 KUIIACC

[TpenmeTHBIE pe3yabTaThl 0CBOCHUS Kypca «O0Ias 1 HeopraHn4ecKast XUMUsD OTPaXKaloT:

1) chopMHUpPOBAaHHOCTh TPEACTABICHUN: O XHUMHUYECKOW COCTaBIISIONIEH €CTECTBEHHO-
HAYYHOW KAapTHHBI MHUpPA, POJM XHMHUH B TO3HAHUH SIBICHUH NPHUPOABI, B (OPMHUPOBAHUHU
MBIIUICHUS W KYJIbTYPBl JIMYHOCTH, €€ (PyHKIMOHAIBHONW TI'PAaMOTHOCTH, HEOOXOAWMOHN ISt
pelIeHNs] TMPAKTUYECKHX 337ad W OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpeJie;

2) BUageHUWE CHUCTEMOW XHMHUYECKMX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJIATaIOIINE
HOHSATUS (XUMHYECKHI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d-3JEKTpOHHBIE OPOUTAIN aTOMOB, UOH,
MOJICKyJla, MOJb, MOJSPHBI O0O0BEM, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIEHOCT, CTEIEHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBaJIEGHTHAs, WOHHAs, METaUIMYecKas, BOJOpOIHA),
KPUCTAJUINYECKasi peIIéTKa, THUMBl XUMUYECKHX pEeakIHuid, pacTBOpP, OJJIEKTPOJIMTHI, He-
ANEKTPOJIUTHL, AJICKTPOJIUTUYECKAsl JUCCOIMAIMS, OKHCINUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKON peaKknu, XUMUYECKOe PAaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHUS IEKTPOIUTHIECKOH
aucconuanuy, nepuoandeckuii 3akon Jl. M. MenzaeneeBa, 3aKOHCOXpaHEHHS MacChl BEIECTB,
3aKOH COXPaHEHUS W NPEBPAIICHUS DHEPrHU IMPU XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JIeKAlIlMe B OCHOBE NOHUMAaHUs
INPUYMHHOCTH M CUCTEMHOCTH XMMUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYYeHUH M 0e301acHOM MCIIOJIB30BAaHMM BAXKHEHMIIMX HEOPraHWYECKHUX BEIIECTB B
OBITY M IPAKTUYECKON JIeITEIbHOCTH YEJI0BEKa;

3) copMUPOBAHHOCTh YMEHHM BBISBIIATH XapaKTEpHbIe MPU3HAKU MOHITUHN, YCTAaHABIUBATb
UX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IMOHATUS MPHU OMHCAHUU HEOPraHMYECKUX
BEIIECTB U MX MPEBPAIICHUH;

4) chopMUPOBAHHOCTh YMEHHH MCIIOJIb30BaTh XMMHUYECKYIO CUMBOJUKY Ul COCTaBJICHUS
¢dopMyn BelecTB M ypaBHEHHH XUMHYECKUX PEAKLUUH; CHCTEMATUYECKYl0 HOMEHKIATYpY
(IJUPAC) wm TtpuBHanbHbBIE Ha3BaHUS OTHCIBHBIX HEOPraHWYECKUX BEIISCTB (yrapHbIi ras,
YTJIEKUCIBIN a3, aMMHUaK, Tal€Has U3BECTh, HETalI€Has! U3BECTb, MUThEBAs COJA, TUPUT U JP.);
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5) cpopMHPOBAHHOCTH YMEHHMU OMNpPEAENATh BAICHTHOCTh M CTENEHb OKUCICHUS
XMUMHMUYECKUX DJEMEHTOB B COEAMHEHHUAX PpA3JIMYHOIO COCTaBa; BMJ XMMMUYECKOH CBS3U
(KoBaJlleHTHAs, MOHHAs, METAJNIMYECKAsl, BOJOPOIHAs) B COCAUHEHMSX; TUI KPUCTAIIIMYECKON
pEIIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKYJIsIpHasi, HOHHAs, METaJlIn4YecKasi); XapakTep
Cpelbl B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX COECIMHEHMI;

6) copMHupOBaHHOCTH YMEHUI yCTaHABIMBATH NMPUHAUICKHOCTH HEOPTAHNUECKUX BEIIECTB
[0 UX COCTaBY K OIpeNeIEHHOMY KilacCy/Tpymnme coeTuHeHUH (ITPOCThIE BEIIECTBA — METaJLIbI
¥ HEMETAJLJIbl, OKCUIbI, OCHOBaHHS, KUCIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJIN);

7) chOpMHPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH TMepuoandeckoro 3akoHa J[. U.
MengeneeBa ©  JIEMOHCTPUPOBAaTH €T0  CHCTEMATU3HUPYIOIIYIO, OOBSACHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

8) chopmMupoBaHHOCTH YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUECKUX 3JieMeHTOB 1—4 mepuonoB Ilepuoanueckoi cUCTEMbl XUMUYECKUX IEMEHTOB Jl.
W. MenneneeBa, UCIONB3YsS MOHATHS «S-, P-, O-3JI€KTpOHHBIC OPOUTAINY», «IHEPTrEeTUYCCKUE
YPOBHUY»; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XUMHUYECKHX JJIEMEHTOB U HUX
COEIMHEHUH 110 NnepruojaM U rpynnam llepuoaudyeckoit cucreMsl XUMUYECKUX 1eMeHTOB JI. M.
MenneneeBa;

9) chopMHPOBAHHOCT, YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIHE XHMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BEIECTB pa3JIMYHBIX KJIACCOB; IMOATBEPkAATh CYIIECTBOBAHUE
TeHEeTUYECKON CBS3M MEXKJy HEOpraHMYeCKHMHU BEIIeCTBaMU C TIOMOINBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIHII;

10) chopMHpPOBAaHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUUYECKUE PEAKIIUU TI0 Pa3TUIHBIM
MpU3HaKaM (YUCIy U COCTaBy pearupyrolluX BeUIECTB, TEIJIOBOMY 3(PQeKTy peakuuu, u3me-
HEHUIO CTENIeHEeH OKUCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuy, YIacTUIO KaTaau3aTopa);

11) chopMHUpPOBaHHOCTHP YMEHHI COCTAaBJISATh YpaBHEHHUS PEAKIHWH pPAa3IUYHBIX THIIOB;
MOJIHbIE U COKpAlIEHHBbIE ypaBHEHUS pPEaKIHil MOHHOTO OOMEHa, Y4YHUTHIBas YCIOBUS, MpU
KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;

12) chopMUpOBaHHOCTP YMEHHM TPOBOJUTH PEAKIIMH, TOJITBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB; pACIO3HABaTh OIBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUUYECKHUX BEILIECTB;

13) chopMUPOBAHHOCTh YMEHUI PACKPHIBATh CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca STHX pPeaKItii;

14) chopmMHupoBaHHOCTH YMEHHM OOBSACHATH 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW peaKInu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XUMHUYECKOTO PaBHOBECHSI B 3aBHCHUMOCTH OT
BHeIHero Bo3aeiicTBus (nmpuniuin Jle [llaTense);

15) chopmMupoBaHHOCTH yYMEHUN XapaKTEpHU30BaThb XUMHYECKHE IPOLIECCHI, JIEKAIINE B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YEHHUSI CEPHOU KHCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
MpeCcTaBiIeHU 00 OOIIMX HAyYHBIX MPUHIIUIAX M KOJOTHYECKHX MPoOIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

16) chopMUPOBAHHOCTh YMEHUIH MPOBOJIUTH BBIUYUCICHUS C HCIOIH30BAHHUEM TIOHATHUS
«MaccoBasi JIOJi BEIeCTBa B pacTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XUMHUYECKUX
peaknmax, Macchl BeleCTBAa MM 00BbEMa Ia30B M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIUMX B PEAKIMHU BEILIECTB, TEMJIOBOTo 3¢ deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BELIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUN;

17) copmMHupoBaHHOCTH YMEHUI COOMIOIATh MPaBUIIa MOJIb30BAHUS XMMHUYECKON MOCYI0H 1
n1a00paTOpPHBIM 000PYIOBAaHUEM, a TAaKXKe MpaBuiia OOPaIeHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMHUUECKUX OIBITOB;

18) chopMHPOBAaHHOCTh YMEHHH IJIAHUPOBATh M BBINOJHATH XUMUYECKUN HKCHEPUMEHT
(pa3noxeHHe NEpOKCHIa BOAOpPOJAa B IPUCYTCTBUU KaTajau3aTopa, OINpPEAEICHUE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAILHOTO UHAWKATOPA, BIMSIHUE PA3IHUHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEaKLWH, peakiMy HOHHOT0 OOMEHa, KauyeCTBEHHBbIE DPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPUI-AHUOHBI, HA KaTHOH aMMOHHS; PEIIeHUE SKCIEPUMEHTAIbHBIX
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3amad mo teMam «Metamub»y M «HemeTamisl») B COOTBETCTBMM C NpPaBUJIAMU TEXHHUKH
0€30IaCHOCTH TPH 0OpaIlEeHUH C BEIIECTBAMHU U JJAOOPATOPHBIM 000PYJOBAHHUEM, IPEICTABIATh
pe3yabTaThl XUMHUYECKOTO OSKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYIMPOBATH BBIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

19) chopMupoBaHHOCTH YMEHUIN KPUTHYECKH aHATM3UPOBATh XMMHUYECKYIO MH(POPMAIHMIO,
[oJIy4yaeMyto 13 pa3Hbix ucrouHukos (CMU, Unrtepuer u ap.);

20) chopMHPOBAaHHOCTh YMEHHWH COOMIONATh NpaBWIIa HKOJOTHUECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITY W TPYIOBOH JAEATEIHOCTH B IIENSAX COXPAaHEHHS CBOETO 3/0POBBS H
OKpY’Karolllell IPUPOJHOM cpesibl; 0CO3HaBaTh ONMACHOCTh BO3ACUCTBMSI HA JKUBBIE OPraHU3MBbI
ONpe/eIEHHBIX BELIECTB, MOHMMAas cMblch nokaszarens [1JIK, nosicHsITh Ha nmpumepax crocoObl
YMEHBILIEHUS U IPEJIOTBPALIECHUS UX BPEIHOTO BO3/AECHCTBUS Ha OpPraHU3M YEJIOBEKa;

21) mis 00y4aroUMXxcs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHUE TIPUMECHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB M XUMUYECKHX SIBIICHUIA,

22) nmns cIenbIX W CHA0OBUASIIMX OOYYAIONMIMXCSA: YMEHHE HCIOJIb30BaTh pPeEbepHO
TOYEUHYI0 cuctemMy obo3Hauenuit JI. bpaing s 3anucu xumMuueckux Gpopmyit.

3. Conep:xkaHue y4eOHOT0 mMpeaMeTa

10 KJIACC. OPTAHNYECKASI XUMMUS

Teopemuueckue 0CHOGbI OP2AHUYECKOU XUMUU

[IpeameT opranndeckoil XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B MOJYICHUH
HOBBIX BEIIECTB U MaTepuayoB. Teopust cTpoeHus opranndeckux coennHenuii A.M. byrneposa,
e€ ocHOBHBIE moOJOXeHHUs. CTpyKTypHBIE (OPMYJIBl OpPraHMYECKUX BeEIIeCTB. [ omosorus,
n3oMepusi. XUMHYECKasi CBSI3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIC M KPATHBIC CBS3H.

[IpencraBnenne o  kiIaccuduKalMd  OpPraHMYECKWX  BemiecTB.  Homenkmartypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTH4ecKas)) W TPUBUAJIbHBIC Ha3BaHUSA BaXKHEUITUX
MPEACTABUTENCH KIACCOB OPTraHMYECKUX BEIIECTB.

DKCHEepUMEHTAIBHBIC METOIbI U3YUYEHHUS BEIIECTB W WX MPEBPAIICHHA: 03HAKOMJICHUE C
oOpasramMu OpraHMYeCKUX BEIICCTB M MaTepHallaMd Ha WX OCHOBE;, MOJCIUPOBAHUE MOJICKYJI
OpPraHWYECKUX BEIIECTB; HAONIOACHUE H OINWCAHUE JEMOHCTPAIIMOHHBIX OIIBITOB  II0
MPEBPAICHUIO0 OPraHUYECKUX BEIIECTB MPU HArpEeBaHUH (IIaBJICHUE, OOYTJIMBAaHUE U TOPCHUE).

Yeneeooopoow

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKUH psaa. MeTraH M dTaH — MPOCTEHIIne
MPEACTABUTENN aJKaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (peakuuu 3aMElICHUs H
TOPEHHUsI ), HAXOXKICHUE B IMPUPO/IC, TIOJyUYEeHHUE U IPUMCHCHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMUYECKHH psAa. OTWIEH U MOPONWIeH —
MPOCTEHINIME TPEACTABUTEIIM AJIKEHOB: (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOreHUPOBaus, THApPATAllMHM, OKHCIEHUS M MOJIMMEpPHU3alUH), MOIydeHHE U
MIPUMEHCHHE.

Ankaauensl. byraauen-1,3 u merundyranuen-1,3: crpoeHue, BaXHEHIINE XUMUYECKHE
CBO¥CTBa (peakius noauMepusanun). [lomydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psA. AUETHUIEH —
MPOCTEHIINIA IPEICTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (pU3nUecKkne U XUMUYECKUEe CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATAIIH TOPEHUS ), TOTyUYeHUE U TPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHue, (puU3MUECKHEe W XUMHUYECKHE CBONCTBa (peakiuu
raJjOreHUPOBaHUSl U HUTPOBAHHUS), MOJYyYEHUE U TNPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue c8oUCmMea (peakyuu 2an02eiupo8anus U HUMpOBaHUs), NoiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBsI3b MEXIy YIJI€BOJAOPOJAMM,
MPUHAJUISKALMMHA K Pa3IMYHBIM KIJIAcCaM.

[IpupoaHble UCTOYHUKH YTIEeBOAOPOIOB. [IpupoaHblii Ta3 W MOMyTHBIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl miepepabOTKH He(TH: TMEpPeroHKa, KPEKUHT
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(TepMuueckuii, KaTaIUTHYECKUH ), THposn3. [IpoayKThl nepepaboTku HedTH, X PHUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH yroJyib U MPOIYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHUS BEUIECTB U MX IPEBPALECHUI: O3HAKOMIIEHUE C
oOpa3iaMu miacTMacc, KaydyKoB U pe3uHsl; Kojuiekuuu «Hed1b» n «Yromb»; MoaearpoBaHue
MOJIEKYJl YTJIE€BOJOPOJIOB M TaJOr€HONPOU3BOJHBIX; IPOBEIACHHUE IPAKTUUYECKOW pabOThI:
MIOJIy4Y€HUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuémnuie 3a0auu

Bbluncnenuss mo ypaBHEHMIO XUMHYECKOW peakiuu (Mmacchl, 00béMa, KOJIMYECTBA
HCXOJHOTO BELIeCTBa WJIM NPOAYKTAa pPEaKUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEILECTB WJIM IPOAYKTOB PEAKIIUHN).

Kucnopoocoodepicawjue opzanuueckue coeOuHenus

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTpOEHHUE, (U3NYECKUE U
XMMHMUYECKHUE CBOWMCTBA (peakUuu C aKTHBHBIMU MeETajlllaMH, TaJIoT€HOBOJIOPOJAAMH, TOPEHUE),
npuMeHeHune. Bogopoanblie cBA3M MEXy MOJIEKyJIaMu cupToB. JleficTBHe MeTaHOoJIa U ATaHOIA
Ha OpraHu3M 4YeJIOBeKa.

MHoroaToMHbl€ CHHUPTHL. ODTWIECHIVIMKOJIb W TJIHLEPUH: CTPOEHHue, (uznueckue Hu
XMMHMUYECKHE CBOMCTBA (B3aUMOAECUCTBHE CO IIEJIOYHBIMU METaJIaMHi, Ka4eCTBEHHAsI peaKklus Ha
MHOTOATOMHbIE cHHpThl). JlelicTBUue Ha opraHu3Mm denoBeka. llpuMeHeHue riulepuHa U
STUJICHTJIUKOJIS.

@deHo: CTpoeHHE MOJIEKYNbl, (U3NYECKHe W XHMHUYecKue cBoiicTBa. TOKCHMUHOCTH
¢denona. Ilpumenenue gpenona.

Anbrerunpl U kemoHwvl. DopManbAeruj, aueTalbJIerui: CTPOeHHEe, (usnueckue Hu
XMUMHYECKHE CBOWMCTBA (pEaKIMM OKHCIEHUS M BOCCTAHOBJIEHHUS, KAaueCTBEHHBbIE pEaKlUu),
MTOJTy4eHUE U IPUMEHEHUE.

Ayemon: cmpoenue, Quauueckue u Xumuyeckue ceolucmea (peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYUeHUe U NpUMEHeHUe.

OaHOOCHOBHBIE MpefeNbHbIE KApOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAsl KUCIIOTHI:
CTpOoeHHe, PU3NIECKHEe U XUMHYECKHE CBOWCTBA (CBOMCTBA, OOIIME TSI Kjlacca KUCIIOT, PeaKITus
sTepuduKanmum), MoJyyeHHe Hu npuMeHeHue. (CreapuHOBas W OJIEMHOBas KHUCJIOTHI Kak
MIPEJICTAaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIoLIee ACUCTBHE.

CrnosxHble 3(upbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. 'maponus xxupoB. [Ipumenenne xupoB. buosiorndyeckas pojb )KUPOB.

VYrneBojpl: cOCTaB, KIacCHU(pHUKAIUS YTIeBOAOB (MOHO-, TU- U MoyKcaxapuabl). ['moko3a
— MPOCTEHIINI MOHOCAXapH/I: OCOOEHHOCTU CTPOEHUS MOJEKYINbI, (PU3NYECKUE U XUMHYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), okucrneHme amMMHauHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEHHE, OpOKCHHE TIIFOKO3bI), HAxXOXXJIECHHWE B IPHUPOJE,
npuUMeHeHue, ononoruueckas poiib. Dotocunres. pykTo3a Kak U30MEP IITFOKO3BI.

Caxapo3za — mpeAcCTaBUTENb JAMCAXAPHUJIOB, TUAPOJIHN3, HAXO0XKJICHUE B MPUPOIAE U
MIPUMEHEHUE.

Kpaxman u nemttono3a kak npupojnbsie nojmMepsl. CTpoeHue Kpaxmaya U UEJUIH0JIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (TMIpOoJIn3, KayeCTBEHHAs PEaKLUs C HOJ0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M WX NPEBPALICHUN: IMPOBEICHHUE,
HaOJII0/IeHUe U ONHMCAHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KaueCTBEHHBIE
peaknuMyu OJHOATOMHBIX CIHUPTOB (OKMCIEHHEe 3TaHona okcuaoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeicTBue rauuepuHa c¢ ruapokcugoM wmeau(ll)), ampaerngoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepebpa(l) u runpokcuaom memu(Il), BzaumoneiictBue
Kpaxmajia C HOJOM); IpPOBEJCHHE NPAKTUUYECKOH paboOThI: CBOHCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.
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Pacuémnuie 3a0auu

Bbruncnenus mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, o0ObEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIHUU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELECTB WM IPOLYKTOB PEAKIIMH).

A3zomcooepicanjue opzanuuecKkue cOeOUHeHus

AmuHBI. MeTHIIaMUH ¥ aHWJIMH: COCTaB, CTpPOEHUE, (PU3NUeCcKre 1 XMMUYECKHE CBOMCTBA
(ropeHue, B3aMMOIEHCTBHE C BOJIOM U KUCIIOTaMH).

AMUHOKUCIOTBl Kak aM(OTEpHble OpraHUYecKue coeauHeHus. Puznueckue Hu
XMMHMUYECKHUE CBOICTBA aMUHOKHUCIOT (Ha mpumepe IMuIMHA). buonoruueckoe 3HaueHue
aMuHOKHCIIOT. [lenTumpl.

benku kaxk nmpupojHbIe BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTopu4Has U
TpeTUYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THUIAPOJIN3, JeHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCTKHU.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YyYEHUs BEUIECTB M UX MpEeBpallleHuH: HaOIIoAeHHE U
ONNCAHME JIEMOHCTPAlMOHHBIX ONBITOB: JEHATypalusi OEJIKOB NpPHU HArpeBaHWH, IIBETHbHIE
peakiuu 6eIKOB.

Boicoxomonexynapusvie coedunenus

OcCHOBHbBIE TOHATUS XWMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IMOJIMMEpPHU3aluu, CpelHss MoJjeKkyiasipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYISIPHBIX COEIMHEHNN — MOJUMEPHU3alHsl U MOJIMKOHICHCAIINS.

Inacmmaccol  (nonusmunen,  noOAUnponuneH,  NOJUSUHUNIXIOPUO,  NOJUCIUPOT).
Hamypanenviti u cunmemuueckue xkayyyku (6ymaouenosulil, X10ponpeHosslii U U30NPeHOosblil).
Bonokna: namypanvuvie (x10nok, wepcmoe, WENK), UCKYCCMEEHHble (ayemamuoe G0N0KHO,
8UCK0O3a), CuHmemuyecKkue (KanpoH u 1a8Cam).

OKCIIEpUMEHTANIbHBIE METOJIbl U3YUYEHUS BEUIECTB M UX MPEBpALICHUIA: 03HAKOMJICHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC, KayqyKoB.

Meostcnpeomemmoie ceasu

Peanuzanus MeXnpeaAMETHBIX CBA3€U MPHU U3y4CHUU OpraHmdyeckor xumuu B 10 kimacce
OCYILIECTBJISICTCSl 4Yepe3 HUCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATHH, SABISIOIIUXCA CUCTEMHBIMU I OT/IEIbHBIX MPEAMETOB €CTECTBEHHOHAYYHOTO IHKIIA.

OO01Iue ecTecTBEHHO-HAyYHBbIE TOHSTHUS: SBJICHHE, HAay4HbI (aKT, THIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHUHTE3, Kilaccupukalus, TI[EePUOJUYHOCTh, HAONIO/IEHUE, HU3MEpEeHHe,
AKCIEPUMEHT, MOIETTUPOBAHUE.

Oduzuka: MaTepus, DHEPrus, Macca, aToM, D3JEKTPOH, MOJIEKYJla, HSHEepPreTHUeCKUui
yYpOBEHB, BEUIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (DU3MUYECKHE BEJIWYUHBI U
€IMHULIBI X U3MEPEHHUSL.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BellecTB B opraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (ONKU, YIIIEBOIbI, KHUPHI, PepMEHTHI).

I'eorpadusi: MuHEpabl, FOpHBIE TOPO/IBI, MOJIE3HBIE HCKOTIAeMbIE, TOIUIMBO, PECYPCHI.

TexHoyorusi: TUILEBBbIE MPOAYKTHl, OCHOBBI PAIMOHATBHOTO IUTAHUS, MOIOIIHE
CpeICTBa, JEKAapCTBEHHbIE M KOCMETHYECKHE Mperaparbl, MaTepuaabl M3 HCKYCCTBEHHBIX W
CUHTETHUYECKUX BOJIOKOH.

11 KUIACC. ObIIAA U HEOPTAHUYECKAS XUMUSA
Teopemuueckue 0cHO6bl XUMmuu
XuMuyeckuit snemMeHT. AToM. Sapo aroma, H30TOMBL. ODIEKTPOHHAs 000JI0YKA.
DHepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIC opOuTany, s-, p-, d-agementsl. OCOOCHHOCTH
pacmpesienieHus: EKTPOHOB 0 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTYpaIlis aTOMOB. DIEKTPOOTPUIIATETHHOCTb.
[lepuonnueckuii 3axkoH u Ilepuogmueckas cucrema xumMuueckux siemeHToB /I WM.
MenpneneeBa. CBs3b nepuoaMyeckoro 3akoHa u llepuoauyeckoil CUCTEMBI XHUMHYECKUX
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anemeHToB JI. V1. MenzeneeBa ¢ COBpPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MCHECHHS CBOWCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB
0 TpyIIaM U nepuojiaM. 3HaueHHUEe MePUoJUIECKOT0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBSI3b. Buapl XuMu4eckol cBs3u (KOBaJEHTHAs
HEeMNoJIIpHAas W TOJISIpHAs, MOHHAs, METajuIMueckas). MexaHu3mMbl 00pa30oBaHMsS KOBAaJCHTHOU
XHUMHYECKON CBsi3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BaleHTHOCTb.
DneKkTpooTpUunaTebHOCTh. CTeneHb okuciieHus. oHbI: KaTUOHBI U AHHOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOT'O CTPOSHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. THUMBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsTue o gucnepcHbIX cucremax. ICTUHHBIE U KOJUIOWIHBIE pacTBOPBL. MaccoBas 10s
BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HomeHkiatypa HeopraHWYECKHUX
BEIIECTB. [ eHeTMyecKass CBS3b HEOPraHWYECKUX BEIIECTB, MPUHAICKANUX K Pa3TUYHBIM
KJIacCaM.

Xumunueckas peakuus. Knaccudukanus XMMHUECKUX pPEAKIUl B HEOPraHUYECKOW H
OpraHWYECKOW XUMHH. 3aKOH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHECHHS M MPEBpaICHUS
SHEPTHUH MPU XUMUYECKUX PEaAKITUIX.

CkopocTh peakluy, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIE peakIuu.
Xumuyeckoe paBHOBecue. DaKTOPbHI, BIMSIONIME HA COCTOSIHUE XUMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas nucconuanus. CuiabHble U cialble 37eKTpoiauThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KUCJasi, HEUTpalbHAs, mIeouHas. [lonamue 0 6000pOOHOM nOKaAzamene
(pH) pacmeopa. Peaxkumm HWOHHOTO oOOMeHa. [uopoaus HeopeaHuyeckux u OpeaHU4yecKux
seujecms.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. [lowamue 06 snekmponusze pacniagos u
pacmeopos coneu. [IpuMeHeHnEe IEKTPOIU3a.

OKCHEPUMEHTAIbHBIE METOJbl M3YYECHHS BELIECTB U WX NPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuomnyeckas cucrema xumudeckux dnemeHToB JI.MI. MennaeneeBa»; u3ydeHue
MoJeNell KPUCTAIUIMYECKUX pPeIETOK; HaONIoJeHHe U ONHCaHWE JEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX OMBITOB (pa3jioXeHHe MEepOoKCHIa BOJOPOAAa B MPHUCYTCTBUHM KaTaiau3aTopa,
OIPENIEJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOILBI) YHUBEPCATBHOTO MHAMKATOPA, PEaKLHUU
MOHHOTO OOMEHa); MpPOBEJCHHE IMpakTU4YecKold padoThl «BiusHue pa3nuuHbIX (PAKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUM».

Pacuémmnwle 3a0auu

Pacuérel mo ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHUCIE TEPMOXUMHYECKUE
pacy€Tsl, pacu€Thl C UCIOJIb30BAaHUEM MOHATHS «MAaccoBasi J0JIsl BELECTBAY.

Heopzanuueckasa xumusn

Hemeramnel. Ilonoxenue HemetaiioB B llepuommyeckoil cucremMe XUMHUYECKHUX
anemenToB JI.MI. MenaeneeBa M OCOOCHHOCTH CTPOCHHUS aTOMOB. (DHU3WMYECKHE CBOWCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAIUIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEHIINX HEMETANIOB (TalOTeHOB, cepbl, a3ora, ¢ocdopa,
yriaepoaa U KPeMHHUS) U UX COSAMHEHUN (OKCUAOB, KHCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHne BaXXHENILINX HEMETAIOB U UX COETUHEHUH.

Meramel. [lonoxenue metamios B [lepruonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHS DIEKTPOHHBIX 000J04YeK aTOMOB MeTayioB. OOmiue
¢usnueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHYECKUN PSAJl HAMPSHKEHUN
METAJUIOB.

XUMUYECKHE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATPUM, Kamuii, KalblUi, MarHui,
ITIOMUHHM, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCAUHECHHUIA.
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OO6mme crocoObl mosydeHus MetamioB. Metamnyprus. Kopposus memannos. Cnocobwvl
3awumol om Koppo3uu. lIpuMeHeHue METaIIOB B OBITY, IPUPOJIC U TEXHUKE.

OKCHEPUMEHTAIbHBIC METOJbl W3YYEHHsS] BEIIECTB M WX MPEBPAIICHUN: H3YYCHHE
KoJuleKuun «MeTauibl M CIUIaBbD», OOpPa3lOB HEMETAJUIOB; PEIICHUE HKCIIEPUMEHTAIbHBIX
3ama4; HAONIOJIGHWE W  ONHCAHWE JIEMOHCTPAIMOHHBIX W  JIA0OPATOPHBIX  OIBITOB
(B3aMMOICMCTBUE THUIAPOKCHAA ATIOMHUHHS C PACTBOPAMHM KHCJIOT U IIEJIOYEH, KaueCTBEHHbBIC
peakiy Ha KaTUOHBI METAJIIIOB).

Pacuémmnwie 3a0auu

Pacuérel Maccel BemiecTBa MM 00bEMa Ta30B 1O M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO W3 yYacTBYIOIIMX B PEAKIMH BEIICCTB; pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MTPOJTYKTOB PEAKIIMU, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

Xumus u Hcu3no

Ponp xumum B oOecne4eHHWM DKOJIOTHUECKOW, HSHEPreTMYecKOoW W  MHIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [loHSATHE O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPUHIUINAX TPOMBIILIICHHOTO MOJTYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPUAIOB: BaXHEHIINE CTPOUTEIIBHBIC MAaTEepUaIbI,
KOHCTPYKIITMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaibl ISl JJIEKTPOHUKH,
HaHOMaTepHaJbl, OpPraHUISCKUE U MUHEPATbHBIC YI00PECHHUS.

XuMus ¥ 370pPOBhE HYEJOBEKA: MpaBWJIa WCIIOIB30BAHUS JIEKAPCTBEHHBIX IPEMapaToB;
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MTPEnapaToB OBITOBOM XUMHUHU B MIOBCETHEBHOM JKU3HHU.

Meosrcnpeomemmnoie ceasu

Peanuzarust MeXIpeIMETHBIX CBSI3€H NP M3YUYCHHUH O0Iel W HEOPTaHWYECKOW XUMUU B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHH, SBJISAIOIIUXCS CUCTEMHBIMU U1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHATHSA: HAay4yHbIM (hakT, TUMoTe3a, 3aKOH, TEOPHs,
aHaJlu3,  CHUHTE3,  Kilaccupukanus,  MNEePUOAUYHOCTb,  HAONMIOJEHHE,  IKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: maTepus, SHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, WU30TOII,
PaMo0aKTUBHOCTh, MOJIEKYJa, PHEPIeTUUECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIeCTBA, (PM3NYECKUE BEIMYMHBI U €AMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opranumsM, 3KOocucTeMa, Ouocdepa, Makpo U MHKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

I'eorpadusi: MuHepabl, FOpHbIEC TOPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOIUIMBO, PECYPCHI.

TexHonorus:  XMMHYECKass  IPOMBIIUIEHHOCTb,  METAJUIyprusi,  MPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BO/ICTBO, nuieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTE€PHAJIOB, 3JEKTPOHHAs MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA KXUMMUA>>

VYueOnpiii npeaMer «Xumus» (6a30BbIi YpOBEHB) - Bcero 70 Y, U3 HUX 6 4 — pesepBHOe Bpems

10 KJIACC. OPTAHNYECKAS XUMMUS - 14 B Hegento, Bcero 35 4, U3 HMX 3 4 — pe3epBHOE Bpems
11 KNTACC. ObLLAA HEOPTAHNYECKAA XMMMWUA - 1y B Hegento, Bcero 35 4, M3 HMX 3 4 — pe3epBHOE BpemA

TemaTndeckne 0JI0KH, TEMbI OcHoBHOE coep:xaHue OcHOBHBIE BHIBI
AeSITeIbHOCTH 00y4aroImXcst

10 kaace

Pa3nen 1. Teopernueckue 0oCHOBBI OpraHuveckoil Xumuu (3 4)

Tema 1. HpenMeT MpeaMeT opraHM4YecKoin XMmnm: eé Bos- 1) PackpbiBaTb CMbIC/ U3y4aeMbIX
HWKHOBEHWe, Pa3BUTME U 3HaYeHMe B MOHATMI
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OpPraHuYecKoil XuMMH.
Teopust XMMH1ECKOT0
CTPOEHHUS OPraHuYecKHX
coequHeHnuii (3 1)

nosy4yeHnn HOBBbIX BeLlecTB "
MaTepuanos.

Teopua CTPOEeHUA opraHuyecKux
coeavHennh A. M. bytneposa, eé
OCHOBHble  MosnoXeHuA. CTPyKTypHble
bopmynbl opraHnyecKnx BeLLeCTB.
fomonorua, usomepumsa.

Xvmmnyeckaa CBA3b B OPraHUYecKux
coeAMHEHNAX: KpaTHble cBA3n, O- N 7T -
CBA3WU. Mpeacrasnenne (o)
KnaccuduKaLumMm opraHMYeckux BeLLecTB.
HomeHknatypa

OpraHUYecKUx coenHeHui (cuctema-
TUYEeCcKan) U TPUBMANbHbIE HAa3BaHMUA
Ba)XHeEMLWMX NpeacTaBuTeNe KNaccos
OpraHUYECKMNX BELLLECTB.
Hemoncmpayuu

— O3HaKoM/ieHMe ¢ 0bpasu,ammn opraHu-
YeCKMX BELLECTB U MaTepuanamm Ha ux
OCHOBE;

— OMbITbl NO NPEBPALLEHUIO OpraHuye-
CKMX BELLLECTB NPU HarpesaHuu (nnasne-
HWe, 0byrnnBaHne u ropeHne).
Jlabopamopnuiii onvim

— MOZENMPOBAHNE MOJIEKYN OPraHUYe-
CKMX BELLLECTB

(BbIABNATL MX XapaKTepHbIe NPU3HAKK),
yCTaHaBAMBATb UX B3aMMOCBA3b.

2) MPUMEHATb NOJIO¥KEHUA TeopUmn
cTpoe-

HWA OPraHUYECKUX COeaNHEHUM

A. M. BytnepoBa gia 06bACHeHUs
3aBUCMMOCTM CBOWMCTB BELLECTB OT UX
COCTaBa U CTPOEHUA.

3) Mcnonb3oBaTb XMMUYECKYHO CUMBOIN-
KY AN1A COCTaBAEHUA MOIEKYNAPHBIX U
CTPYKTYPHbIX (pa3BEPHYTOM, COKpALLEH-
HOW) GOpPMYN OPraHNYECKMX BELLECTB.
OnpenenaTtb BULbI XMMUYECKOW CBA3K
(oaMHapHble, KpaTHbIe) B OpraHNYecKmX
coeIHEeHUAX.

4) PackpblBaTb POJib OpraHMYecKom
XMMWUKN B NPUPOAE, XapaKTepmn3osBaTb eé
3HaYeHue B KU3HM YeNOBEKa,
MANKOCTPUPOBATb CBA3b C APYTUMU
HayKamu.

5) Habnoaatb 1 onucbiBaTb
[eMOHCTPaLMOHHbIE OMNbITbl; NPOBOANTL
1 OMUCbIBATb 1abOPaTOPHbIE OMbITHI

Paszgesa 2. Yraesoaopoant (12 1)

Tema 2. IIpenenbHbie
yIJ1eBOI0POAbI —
ajikaHbl (2 4)

ANKaHbl: COCTaB U CTPOEHME, FOMOIOTU-
Yyeckui psag. MeTaH 1 aTaH — npocTen-
LWKe NpeAcTaBUTENN anKaHOB: dusmye-
CKME U XMMUYECKME CBOWCTBA (peaKkuum
3aMeLLEHNA U TOPEHUS), HAXOXKAEHNE B
npupoae, Noay4YeHre U NpUMeHeHue

Tema 3. HenpenesibHbie
YIJIeBOIOPO/IbI: AJIKEHBI, AJKA/HEeHbI,
AJIKHHBI (6 1)

ANKeHbI: COCTaB U CTPOEHUE, FOMOJIO-
r'MYeCcKuit pag. ITUAEH U NPONUIeH —
npocrenne NpeacTaBUTeNIN aJIKEHOB:
du3MYECKME N XMMUYECKME CBONCTBA
(peakuuu rmapupoBaHus, ranoreHn-
pPOBaHUs, rMapaTauumn, OKUCIEHUS U
nosMMmepusaumm), nosydeHve u
npUMeHeHue.

AnkagueHsbl. bytagmneH-1,3 n metnnby-
TagueH-1,3: cTpoeHue, BaXkHelwne
XMMUYECKMe CBONCTBA (peakumsa
nonnme-

pu3sauuu). MonyyeHne CUHTETUYECKOTO
KayyyKa U pe3nHbl.

AJIKMHBI: cocTaB 1 0COBEHHOCTU CTpoe-
HWSA, FOMONOTMYECKU pag,. AueTuneH —
NPOCTeNLWNI NpeaCcTaBUTe b A/IKWHOB:
COCTaB, CTpoeHue, pU3nYeCcKne 1 XMmu-
yeckue CBOMCTBA (peaKkummn rmapu-
pOBaHMA, rafIOreHNPOBaHUA, rMapaTaumm
ropeHuns), NosydeHne u npumeHeHue

Tema 4. ApomaTnueckune
YIJIEBOAOPOIBI (2 1)

ApeHbl. beH30n: cocTas, cTpoeHue,
dur3nYeCKME U XMMMUYECKME CBOCTBA
(peaKkumu ranoreHMpoBaHUA U HUTPOBA-
HWsA), NoNy4YeHne U npumeHeHue. Tony-
oJ1: cocmas, cmpoenue, (usuieckue u
Xumuyeckue ceolicmea (peakyuu eanioze-
HUPOBAHUS UHUTNPOBAHUS), NOTYYEHUE

u npumererue. TOKCUYHOCTb apeHOB.
leHeTMYecKan cBA3b Yr1eBOA0POA0B,
npuHaaaexaWwmx K pasiMyHbIM Knaccam

Tema S. IIpupoansie

[IpupoaHbIe HCTOYHUKH YIIICBOAOPOIOB.
IIpupoaHsIii a3 U MOMyTHBIC HePTSIHBIE

1) PackpbiBaTb CMbIC/ U3y4aeMblX No-
HATUI (BbIABNATD UX XapaKTepHble
NPU3HaKKW), yCTaHaBANBATb UX
B3aMMOCBA3b, UCMO/b30BaTb
COOTBETCTBYIOLLME NOHATUA NPU
OMUCAaHUM COCTaBa, CTPOEHMA U
npeBpaLLeHNii OpraHM4YecKnx
coeanHEHNN.

2) Vicnonb3oBaTb XMMMYECKYO CUMBON-
Ky 419 COCTaB/IEHUS MOJIEKYNAPHBIX U
CTPYKTYPHbIX (Pa3BEPHYTOM, COKPALLEH-
HOW) GOPMYN OPraHNYECKMX BELLECTB.

3) YcTaHaBAmBaTb NpUHAANEKHOCTL Be-
LLECTB K ONpeaenéHHOMY Knaccy yrae-
BOA,0POA0B MO COCTaBy U CTPOEHMUIO,
Ha3blBaTb MX MO CUCTEMATUYECKOMN HO-
MeHKNaType; NPMBOAUTL TPUBUAJIbHbIE
Ha3BaHWA OTAE/bHbIX NPeacTaBUTeNen
YrNeBoA0pPOL0B.

4) OnpeaenaTb BUAbI XMMUYECKOM CBA3U
B MOJIEKYN1AX YINEBOAOPOA0B; XapaKTe-
pU30BaTb 3aBUCHMOCTb PEAKLIMOHHOM
cnNocobHOCTM YrNeBoA0POA0B OT KPaTHO-
CTM KOBaNIEHTHOW CBA3M.

5) XapakTepun3oBaTb COCTaB, CTPOEHUE,
npumeHeHue, pusnYeckme n Xmmmnye-
CKMe CBOWMCTBA, BaXHeWLwmne cnocobbl
NoAyYeHUn TUNUYHbIX NpeacTaBuTeNei
Pa3NNYHbIX KNACCOB YrneBoa0poA0B
(meTaHa, aTaHa, 3TU/EHa, aLeTuieHa,
6yTagueHa-1,3, 6eHsona).

6) BbIABNATb FeHETUYECKYIO CBA3b MEXKAY
YrNeBoA0pOAaMM M MOATBEPKAATL e€
Hasnume ypaBHEHMAMM COOTBETCTBYHO-
LLMX XMMUYECKMX PeaKLMii C UCMoNb30-
BaHMEM CTPYKTYPHbIX dopmya.

7) XapaKTepn3oBaTb MCTOYHMKM YrAeBo-
[0POAHOrO CbipbA (HedTb, NPUPOAHLIN
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HCTOYHUKH YIJ1eBOAOPO-
JAOB M UX nepepadoTka
(2 )

ra3el. Hed1s u e€ npoucxoxnenue. Cro-
coOBI IepepadoTKK HeTH: IEePEroHKa,
KPEKHHT (TepMHYECKUI, KaTaIuTHie-
ckwuit), muponu3. IIpoxykTs! mepepaboTku
He(TH, UX IPUMEHEHHUE B IPOMBIIIIICH-
HoOCTH ¥ B ObITy. KaMenHsIit yrons n
MIPOIYKTHI €r0 NepepadoTKH.
Hemoncmpayus

— koyuieknuu «HedTe» 1 «YTomby.
Jlabopamopnuie onvimut

— O3HAKOMJIEHHE C 00pa3LlaMH IIIacT-
Macc, KayqyKOB U PE3HHBI;

— MOJICJIUPOBAHHE MOJIEKYIT
YIIIEBOZIOPO-

JIOB M TAJIOT €HOIPOM3BOTHBIX.
Ilpakmuueckasn paboma

Ne 1. TlomyyeHune sTHIIEHA M N3ydEHHE
€ro CBOWCTB.

Buviuucnenus

— TI0 YPaBHEHUIO XUMHYECKOH PeaKInu
(maccpl, 00BEMa, KOJIMIECTBA UCXOIHO-
T'O BEUIECTBA WIIH MPOIYKTA PEAKINH MO
H3BECTHBIM Macce, 00bEMY, KOIINUECTBY
OJIHOT'O M3 UCXOJTHBIX BEIIECTB WJIH IPO-
JYKTOB PEaKIUH).

ras, yrosib), cnocobbl ux nepepaboTkm

M NpaKTUYecKoe NpumeHeHue nosy4vae-
MbIX NPOAYKTOB.

8) Ucnonb3oBaTb ecTecTBEHHO-HayuHble
MeToAbl NO3HAHWA — NpoBeaeHue,
HabtogeHWe U onncaHMe XMMMUYECKOro
3KcnepumeHTa (nabopaTtopHble U Npak-
TUYecKue paboTbl).

9) CnepoBaTb Npasuaam 6esonacHom
paboTbl B nabopaTopun npm
MCNONb30BaHUM XMMUYECKOM nocyapl 1
0b0opynoBaHUSA, a TaKKe NpasuIam
obpalleHnn ¢ BelwecTsamm B
COOTBETCTBUM C UHCTPYKLMAMM MO
BbINOJAHEHWNIO NabOPaATOPHbIX

OnNbITOB U NPAKTUYECKUX pa60T no
NoNy4eHU0 U N3y4eHUO0 OpraHn4YeCcKnx
BELLECTB.

10) MpeacTaBnaTb pesynbTaTbl
aKcnepmmeHTa B popme 3anucu
YypaBHEHWI1 COOTBETCTBYIOLIMX PeaKLMi 1
[enatb BbIBOAbI Ha UX OCHOBE.

Paszpnea 3. Kucaop

oJICoiepxKaLMe OpraHudeckue coeqruenus (12 v)

Tema 6. CiupTbl.
®enoa (3 4)

MpenenbHble 0AHOATOMHbIE CNPTbI.
Me-

TaHO/ U 3TaHOAN: CTpOeHMe, pusnyeckme
N XMMUWYECKMe CBOWCTBA (peakumm C ak-
TUBHbIMW MeTaNNaMu, rasloreHoBOL0pPO-
OaMu, ropeHne), NpumeHeHue.
BopoposaHas ceasb. Pusmonormyeckoe
AelCTBMe MeTaHO/1a M 3TaHONa Ha
OpraHn3m YenoBekKa.

MHoroatomHbie CnnpTbl. ITUIEHTINKONb
W TINLEPUH: CTpoeHUe, pusmyeckme n
XMMMWYECKME CBOMCTBA (B3aumopaeicTene
CO LWEeNOYHbIMM METAIIAMM, KAYeCTBEH-
HasA peakLuma Ha MHOTOAaTOMHbIe
CNUPTHI).

dusnonornyeckoe aeincTeme Ha opra-
HU3M YenoBekKa. MpumeHeHune
rAULEPVHA U 3TUNEHTIMKONA.

deHon. CTpoeHne Monekybl, pusnye-
CKME U XMMWUYeCKune cBolcTBa dpeHona.
ToKCHYHOCTb deHoNa. NpumeHeHne
¢deHona.

Tema 7. Adbaeruanl.
Kap6oHnoBble KHCJI0TBL
Caoxnble 3¢upsbl. (7 4)

Anbaervabl u kemonsi. Popmanbaerva,
aueTanbaerna: CTpoeHue, pusnyeckme u
XMMMWYECKME CBOMCTBA (peaKLumn okncie-
HWA U BOCCTAHOB/IEHWA, KAYECTBEHHbIE
peaKkuuu), noayyeHue 1 NpUMeHeHue.
AleToH: cTpoeHHe, PU3NISCKUE U XUMHU-
YeCKHe CBOWMCTBA (PeaKiMy OKUCICHUS U
BOCCTaHOBJICHHSI), TONYIECHHE U PHUMe-
HEHHE.

OAHOOCHOBHbIE NpesenbHble KapboHo-
Bble KMCOTbl. MypaBbUHanA 1 yKcyc-

Han KUCAOTbI: CTpoeHue, dr3nyeckme u
XMMUYECKMe CBOWNCTBa (CBOICTBa, 0bLme
[ONA KAacca KUCNOT, peakuma sTepuduka-
LK), NoayyeHne u NpumeHeHue.
CTeapvHOBas U 0NeMHOBAA KMCAOTbI KaK
npeacTaBUTeNM BbICLIMX KAPOOHOBbIX
KMCNOT.

Mblina Kak conu BbICLLINX Kap6OHOBbIX

1) PackpbiBaTb CMbIC/ U3y4aeMblX No-
HATUI (BbIABNATb UX XapaKTepHble
NPU3HaKK), yCTaHaBANBATb UX
B3aMMOCBA3b, UCMO/1b30BaTb
COOTBETCTBYIOLLME NOHATUA NPU
OMNMCaHUM COCTaBa, CTPOEHUSA U NpeBpa-
LLLEHMI OPraHMYEeCKUX COeaNHEHNN.

2) icnonb3oBaTb XMMUYECKYO CUMBO-
JIMKY ANA COCTABNEHUA MONEKYNAPHbIX
N CTPYKTYPHbIX (pa3BEPHYTOM, COKpa-
WEHHOM) GOPMYN OpPraHUYEeCKNX
BELLecTs.

3) YcTaHaB/MBaTb NPUHAA/IEKHOCTb
BELLECTB K onpeaenéHHoMy Kaaccy no
COCTaBY U CTPOEHUIO, Ha3blBaTb UX

Mo CUCTEMATUYECKON HOMEHKIATYpPE;
NPUBOAUTL TPUBUA/IbHbIE HA3BaHWSA
OTZe/IbHbIX NPeACTaBUTeNel KUCAopoa-
COAEPKALLMX COEANHEHUN.

4) XapaKTepn3oBaTb COCTaB, CTPOEHUE,
npumeHeHue, pusnYeckme U XMmmnye-
CKMe CBOWMCTBA, BaxKHelLwme cnocobbl
NoIy4eHUA TUNUYHbIX NPeaCcTaBUTeNeN
Pa3NNYHBIX KNACCOB KUCIOPOACOAEpKa-
LWMX COeANHEHMI (MeTaHONa, 3TaHONa,
ravuepuHa, peHona, dopmanbaernaa,
aueTanbAernaa, YyKCyCHOWM KMCoTbl,
T/IOKO3bl, Kpaxmana, Leantonosbl);
BbIABNATb FTEHETUYECKYIO CBA3b MEXK-

Ay HUMW M NOATBEPKAATL €€ Hanune
YPaBHEHMAMM COOTBETCTBYHOLLMX XM-
MUYECKUX PeaKumii C UCNoNb30BaHNEM
CTPYKTYpPHbIX dopmya.

5) OnucbiBaTb COCTaB, XMMUYECKOE CTPO-
eHue U NPUMEHEHME XMNPOB, XapaKTe-
pU30BaTb UX 3HaYEHUE O/1A KU3Heaen-
TeNbHOCTU OPraHU3MOB.

6) Oco3HaBaTb ONACHOCTb BO34ENCTBUA
Ha »KMBble OpPraHM3Mbl onpeaenéHHbIX
OpPraHMYeCcKMX BELLLECTB U NOACHATL Ha
npumepax cnocobbl ymeHbLIEHNA U Npe-
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KUC/IOT, UX MOtoLLLee AeicTBUeE.

CnoxHble 3¢Mpbl Kak NPON3BOAHbIE
KapbOHOBbIX KNCNOT. TMAPOANS CAIOMKHDBIX
adupos. Kupbl. TMAPOIN3 KNPOB.
MpumeHeHue XunpoB. bruono-rnyeckan
pOJib XMpOoB

[OTBPALLEHMA UX BPEAHOrO BO34eNCTBUA
Ha OpraHM3m 4YesioBeKa.

7) Ucnonb3oBaTb eCTeCTBEHHO-Hay4Hble
MeTOo/bl NO3HaHUA — NpPoBefeHue,
HabAloaeHNe U onMcaHne XMMUHYECKOro
aKcnepumeHTa (nabopaTopHble U Npak-
TUYecKue paboTbl).

8) CnepoBsaTb Npasuaam 6esonacHom
paboTbl B NabopaTopum Npu UCNosib3o-
BaHWUM XMMMYECKOM nocyabl v obopyao-
BaHWA, a Tak»Ke Npasuaam obpateHun
C BeLLecTBaMM B COOTBETCTBUM C UH-
CTPYKLMAMM BbINoNHeHUn nabopatop-
HbIX OMbITOB U NPaKTUYECKUX PaboT Nno
NOJIYYEHWIO U U3YYEHUIO OPraHNYECKUX
BELLECTB.

Tema 8. YrieBoas (2 4)

YTIIeBOIBI: cOCTaB, KiIacCH(pHUKaIus
YIrIIeBOOB (MOHO-, IW- U TTOJINCAXapH-
Ie1). ['roko3a — mpocTteimmii MoHO-
caxapHl: OCOOEHHOCTH CTPOCHHS
MOJIEKYJTbI, (PU3HIECKHE U XUMUIECKUE
CBOMCTBa (B3aMMOJIEHCTBUE C THIPO-
keunoMm meau(Il), okuceHre aMMuauHBIM
pacTtBopoM okcuza cepedpa(l),
BOCCTaHOBJICHUE, OpOXKCHUE

TJIIOKO3BI), HAXO)KACHHUE B IPUPOJIE, TIPH-
MeHeHHe, OHOJIOruuecKas poiib.
®orocuntes. Opykrosa kKak H3oMep
TJTIOKO3BL.

Caxapoza — npedcmasumens oucaxapu-
008, 2UOPONU3, HAXOJICOeHUe 8 NPUPOOe U
npumenenue.

Kpaxman 1 nemionosa kak Npupo-
Hble nonuMepbl. CTpoeHne Kpaxmaia 1
LEJUTI0103bl. PU3HUECKHE U XUMUYECKHEe
CBOIiCTBa Kpaxmaia (THIpOIIH3, Kaue-
CTBEHHAs PEaKLUs C HOJIOM).
Jlabopamopnuie onvimol

— ropeHHe CIIMPTOB;

— B3aUMOJEHCTBUE MIIMLIEPHHA C
ruapokcuaom memu(Il);

— OKMCJICHHE JIbJIETHIOB AMMHAYHBIM
pactBopoM okcuza cepedpa(l) u rugpok-
cumoM meau(Il);

— B3aUMOJICHCTBUE KpaxMmala ¢ HOIOM.
Ilpakmuueckaa paboma

Ne 2. CpoiicTBa pacTBOpa yKCYyCHOM KHC-
JIOTHI.

Buiuucnenusn

— 110 YPaBHEHHIO XMMHYECKOH PeaKLuu
(macchl, 00BEMa, KOIMYECTBA UCXOAHO-
'O BEIECTBA WM IIPOAYKTA PEAKIMH 1O
H3BECTHBIM Macce, 00bEMY, KOINUYECTBY
OJIHOTO M3 UCXOHBIX BEIIECTB MIIU IPO-
JTyKTOB PEAKIINH)

1) NpeacTaBnaTb pesynbTaThbl
3KCMepUMeH-

Ta B popme 3anuncm ypaBHEHUI COOTBET-
CTBYHOLUMX peaKLuii U AenaTb BbIBOAbI
Ha WX OCHOBE.

2) MpoBOAUTb BblYUCNEHUA NO
YpaBHeHUIO

XMMUYECKOM peakumu.

3) CamocCTOATE/IbHO NNaHMPOBATb 1 OCY-
LLLeCTBAATb CBOO NO3HABATE/bHYIO
OeATeNbHOCTb; NPUHMMATb aKTUBHOE
y4yacTue B rpynnosoit yuebHol aeatens-
HOCTW.

Tema 9. AMuHBL. AMH-
HOKHUCJI0THI. beskn (3 1)

Amuner. Memunamun u aHuium: co-
cmas, cmpoenue, usuieckue u Xumu-
yecKue ceolicmea (2opeHue, 83aumooeli-
cmeue ¢ 000U U KUCLOMAaMU).
AMHHOKHCIIOTHI Kak aM(oTepHbIe opra-
HHYecKue coenHeHus. dusnueckue u
XMMHYECKHE CBOMCTBAa aMHUHOKHCIIOT (Ha
npUMepe MIUIHHA). bronoruyeckoe 3Ha-
YeHHEe aMUHOKHUCIIOT. [1enTHIpL.

Benku kak NpHPOHBIE BBICOKOMOJIEKY-
JSIpHBIE coeiMHeHUs. [lepBryHasi, BTO-
pHYHAs ¥ TPETHYHAS CTPYKTypa OENKOB.
XUMn4ecKkne cBoicTBa OEIIKOB:
THAPOJIN3, JEHATYPALHs, KaueCTBCHHBIC

1) PackpbiBaTb CMbICA U3y4aeMbIX MO-
HATUIA (BbIABAATL UX XapaKTepHbIe
NPU3HaKu), yCTaHaBAUBaTb UX
B3aMMOCBA3b, UCMO/1b30BaTb COOTBET-
CTBYIOLLME NOHATUA NPU ONUCAHUU
COCTaBa, CTPOEHUA U NpeBpaLLeHNI
OpPraHUYeCcKnX CoeMHEHWN.

2) Mcnonb3oBaTb XMMUYECKYHO CUMBON-
Ky 418 COCTaBAEHUA MONEKYNAPHBIX U
CTPYKTYPHbIX (pa3BEpHYTOM, COKpaLLEH-
HoM) dopMyn OpraHNYECcKUX BELLECTB.
3) OnpepenaTb NPUHAANEKHOCTD
BELUECTB K onpeaenéHHOMyY Knaccy no
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peaxiuu Ha OeNKu.
Hemoncmpayuu

— JIeHaTypaIys OEIKOB MpU
HarpeBaHUY;

— I[IBETHBIC PEaKIMu OCIIKOB

COCTaBY W CTPOEHUIO, HA3bIBaTb MUX NO
CUCTEMATMYECKOW HOMEHKNATYpPE;
NpPUBOANTbL TPMBUA/IbHBIE HA3BAHUA
OTAENbHbIX NpeAcTaBUTeNnen.

4) XapaKTepur30oBaTb COCTaB, CTPOEHUE,
npumeHeHune, GU3nYecKMe U Xummye-
CKMe CBOWMCTBA, BakHenLwme cnocobbl
NoNyYEHUA TUNWUYHbBIX NPeaCcTaBUTeNEN
a30TcoAep KaLLMX coeAMHEHUN (rnumHa
1 6enkos).

5) NoAcHATb Ha NpUMepax 3HayeHne
6en-

KOB ANA OpraHM3ma yesioBeKa.

6) Micnonb3oBaTb ecTeCTBEHHO-HAYYHble
MeToAbl NO3HAHWUA — HabAAaTb U
ONUCbIBATb AEMOHCTPALMOHHbIV 3KCne-
PUMEHT.

7) CamocCToATEeIbHO NNaHNMPOBATb U OCY-
LLLeCTBAATL CBOO NO3HABATE/IbHYIO Aes-
Te/NIbHOCTb; MPUHUMATb aKTUBHOE
y4yacTue B rpynnosoit yuebHol
[eATeNbHOCTH

Pa3pea. 5.

BricokomoiieKyJIsIpHbIe COeAUHEHHS (2 1)

Tema 10. I1aacTmMaccel.
Kayuyku. Boiokna (2 4)

OCHOBHble MOHATUA XMMUU BbICOKOMO-
NeKYNAPHBIX COEAMHEHWII: MOHOMED,
NoAMMeEp, CTPYKTYPHOE 3BEHO, CTEMEHb
nonvmepusaLmm, cpeaHas
MOJIEKyNAPHan

macca. OCHOBHble METO/bl CUHTE3a
BbICO-

KOMOJIEKYNAPHBIX COeAUHEHU — NOM-
MepU3aLmaA U NONMKOHAEHCALWA.
Inacmmaccel (nonusmunen, nOAUNPOnU-
JIeH, NONUGUHUIXAOPUO, NOTUCTIUPOT).
Hamypanenuiii u cunmemuyeckue Kay-
yyKu (Oymaouenosulil, Xi0ponpenosbvlil u
uzonpenoeulil). Bonokna: namypaivhoie
(xn0noK, uiepcmo, WEIK), UCKYCCMEeH-
Hble (ayemammoe 80NOKHO, BUCKO3a),
cunmemuyeckue (KanpoH u 1a6cam).
Jemoncmpayusn

— 03HaKoMJieHMWe ¢ 06pasLaMu NPUPo-
HbIX M UCKYCCTBEHHbIX BOJIOKOH, M1acT-
Macc, Kay4yKoB.

1) BnageTtb n3yyaembiMm XUMUYECKMMUI
NOHATUAMM: PAaCKPbIBATb CMbIC/ U3y4a-
eMbIX NOHATUIN U MPUMEHATb 3TN NOHA-
TUA NPY ONUCAHUN COCTABA U CTPOEHUA
BbICOKOMOJIEKY/IAPHBIX OPraHNYeCcKUX
BELUECTB, 411 06BACHEHUA OTAENbHbIX
}aKTOB U ABNEHUN.

2) Ucnonb3oBaTh XMMMUYECKYH CUMBO-
JIMKY ANA COCTaBNAEHUA CTPYKTYPHbIX
dopmyn BELLECTB U YPAaBHEHUIN peaKkLmit
noaMMepu3aLmm 1 NOJIMKOHAEHCALMU.

11 kaace

Pasznen 1. Teoperuueckue ocHOBbI xumuu (12 4)

Tema 1. CTpoenne aTomMoOB.
Ilepuoauyeckuii 3aK0H U
Ilepuoanyeckasi cucrema
XUMHYECKHX dJIeMeHTOoB /I,
N. MenneneeBa (3 u)

XuMuyeckuii anemeHT. Atom. Aapo
aToOMa, U30TOoMbl. I1EeKTPOHHaA 060/104-
Ka. DHepreTnyeckmne ypoBHU, MoaypOBHM.
ATOMHblE opbuTanm, S-, p-, d-anemeHTbI.
OcobeHHOCTH pacnpepe-neHua
3NEKTPOHOB MO opbuTanam B aTomax
3/1eMeHTOB MepBbIX YeTbIPEX MNEepUoaoB.
JNEKTPOHHAA KOHdUrypaumsa aTOMOB.
DNIeKTPOoOTPULLATENBHOCTb.
MNepuogpnyeckunin 3aKOH 7
MNepunognueckan

CcUCTeMA XMMUYECKUX 3/IEMEHTOB

A. N. MeHgeneesa. CBA3b nepuoaunyec-
KOro 3aKoHa U1 Mepuoamnyeckoln cuctemol
XUMUYECKUX anemeHTtos . N MeHaene-
eBa C COBPEMEHHOI Teopuen CTpoeHus
aTOMOB. 3aKOHOMEPHOCTU U3MEHEeHUA
CBOMCTB XMMMWYECKUX I/IEMEHTOB W

1) PackpbiBaTb CMbIC/ U3y4aeMbIX MO-
HATUIA (BbIABAATL UX XapaKTepHbIe
NpU3HaKw), yCTaHaBAMBATb UX B3au-
MOCBA3b.

2) PackpbIBaTb CMbIC/ NEPUOANYECKOTO
3akoHa [. . MeHpeneesa u AeMOH-
CTPMPOBATb €ro CMCTEMATU3UPYIOLLYIO,
06bACHUTENBbHYIO U MPOFHOCTUYECKYHO
dYHKLMK.

3) XapakTepr30BaTb 3/1€KTPOHHOE CTPO-
eHne aTOMOB XMMUYECKUX I/1IEMEHTOB
1—4 nepunopoB., UCMOb3yA NOHATUA
«S-, p-, d-31eKTPOHHbIE Op6UTaNN Y,
«3HepreTuyeckme ypoBHU».

4) O6BACHATL 3aKOHOMEPHOCTU
M3MEHEHWA CBOMCTB XMMUYECKMX
371eMEHTOB U UX COeANHEHUI NO
nepuogam u rpynnam MNepuogmyeckom
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0bpasyembiX UMW MPOCTbIX U CAOMKHbIX
BELWeCTB NO rpynnam U nepuoaam.
3HauyeHMe nepuoamMyeckoro 3akoHa B
Pa3BUTUM HaYKW.

Hemoncmpayuu

Buabl Tabnuy, «Mepunoanyeckas cuctema
XnumMmunyecknx anementos . N. MeHaene-
eBa»

CUCTEMbI XMMUYECKMX anemeHToB [. U.
MeHpeneesa

Tema 2. CTpoenue
BenecrBa. MHorooopasue
BelecTB (44)

CTpoeHue BellecTBa. XMMMUYECKas CBA3b.
Buabl Xummnyeckon cBAsun (KoBaneHTHas
HenonApHan U NONAPHas, MOHHasA, me-
TannamMyeckas). MexaHusmbl 06pa3oBaHuA
KOBa/IeHTHOM XMMUYECKOW CBA3N
(obmen-

HbIi U [OHOPHO-aKLEeNTopHbIA). Bogo-
poaHaa cBA3b. BaneHTHOCTb. DNeKTpo-
oTpuuaTenbHocTb. CTeneHb OKMCNeHwus.
MOHbI: KaTMOHbI M @aHWOHbI.

BeliectBa MONEKYNAPHOTO U HEMOJIEKY-
NIAPHOTO CTPOEHMA. 3aKOH NOCTOAHCTBA
cocTaBa BelecTsa. TUMbl KpUcTanaunye-
CKMX PELETOK 1 CBOWCTBA BELLECTB.
MoHATMEe 0 gucnepcHbIx cuctemax. Uc-
TUHHbIE U KON/JIOMAHbIE  PAcTBOPbI.
MaccoBas Ao/ BelecTBa B pacTBope.
Knaccndmkauma HeopraHU4eckmx coeam-
HeHuI. HomeHKnaTypa HeopraHUYeckmnx
BellecTB. [eHeTUYecKan cBA3b Heopra-
HUYECKMX BELLLEeCTB, NPUHAANENKALLMX K
pas/IMYHbIM Kaaccam.

Tema 3. XumMnueckue
peakuum (5 4)

Xvmunueckan peakuma. Knaccnourkaums
XUMMUYECKUX PeaKUM B HEOPraHMYecKon
N OpraHNYecKom XMMMKN. 3aKOH CoxpaHe-
HMA MacCbl BeLLeCTB; 3aKOH COXpPaHeHWUA
MU NpeBpalLleHUA 3SHepruu npu XMmMum-
YecKMAX peaKkLmax.

CKOpOCTb peaKkuyn, eé 3aBUCMMOCTb OT
pasnnyHbix paktopos. ObpaTMMble peak-
TIZR Xummnueckoe paBHOBecue.
PakTOpbl, BAMAIOWME HA COCTOAHUE
XMMUYecKoro pasHosecua. MpuHumn Jle
LWarenve.

INeKTPOIMTUYECKAA AnccoumaLma.
CunbHble n cnabble anekTponnTbl. Cpeaa
BOJHbIX PacTBOPOB BELLECTB: K1CaA,
HeWTpanbHasn, wenouHan. llowsmue o 60-
0opoonom nokazamene (pH) pacmeopa.
Peakuuu noHHoro obmeHa. I udponus op-
2AHUYECKUX U HEOP2AHUYECKUX BeeCms.
OKMCANTENIbHO-BOCCTAHOBUTE/IbHbIE
peakumn. ITlonsmue 06 snekmponuse
pacnnagog U pacmeopog  coiell.
Ipumenenue snexmponusa.
Hemoncmpayuu

— MOZENN KPUCTANIMYECKUX PELLETOK;
— pasfioKeHue NepoKcMaa Bogoposa B
NPUCYTCTBMM KaTasm3aTopa.
Jlabopamopnuie pabomut

— npoBefeHWe peakuuin  MOHHOro
obmeHa; — onpeaeneHne cpesbl pacTeo-
pOB BELLECTB C MOMOLLBIO YHUBEPCasb-
HOro MHAMKaTopa.

Ilpakmuueckas paboma

Ne 1. BansiHue pasinyHbix GaKTOpoB Ha
CKOPOCTb XMMMYECKOMN peakumun.
Boluucnenusn

1) PackpbiBaTb CMbIC/ U3y4aeMblX NOHS-
TUI (BblAENATb UX XapaKTepHble Npu-
3HAKW) U MPUMEHATb 3TU NOHATUA NPU
OMUCaHWM COCTaBa U CTPOEHMA BELLECTB,
4/17 0OBACHEHUA OTAE/bHbIX GaKTOB U1
ABNEHUN.

2) Onpenenatb BUAbI XMMUYECKOW CBA3K
(KoBaNEHTHOM, MOHHOM, MeTanNnye-
CKOW, BOAOPOAHOM) B COEANHEHUSAX; TUM
KPUCTAN/IMYECKOWN PELLETKU KOHKPETHO-
ro BeLLecTsa.

3) OnpepnensaTb Ba€HTHOCTb U CTEMNEHb
OKMCNEHUA XMMUYECKUX 3/IEMEHTOB B
COeAVHEeHMAX PA3/IMYHOIO COCTaBa.

4) MpoBoANTb BbIYMCNEHUA C
MCNONb30BaHMEM NOHATUA «MacCcoBas
[0NA BeLecTBa B pacTBope».

5) O6bACHATL 3aBUCMMOCTb CKOPOCTYH
XMMMUYECKOWN peakLmu OT pasnyHbIX
dakTopoB.

6) OnpenensaTb XxapakTep cmeLLeHUs
XMMWYECKOTO paBHOBECUA B
33aBUCMMOCTM OT BHELLHEro BO34elCcTBuUA
(npuHumn Ne Watensbe).

7) CocTaBnATb ypaBHEHNA peakuuit
Pa3/INYHBIX TUNOB; NOJIHbIE U COKPa-
LWEHHbIE NOHHbIE YPaBHEHUA peaKLmii,
YUYUTbIBaA YCNOBUA, NPU KOTOPbIX 3TU
peakumMmn nayT 40 KoHLa.

8) MoAaTBepKAaTh CyLecTBOBaHWE
reHeTu-

YeCcKoW CBA3U MeXAay HeopraHUYeCcKUMm
BeLLEecTBaMM C NOMOLLbIO YPABHEHUI CO-
OTBETCTBYHOLUMX XMMUYECKUX PEAKLUN.
9) NMpoBoAunTb, HabAAATL U ONMUCHIBATL
XMMMUYECKUIN SKCMEPUMEHT: No onpe-
OeNeHuto cpeabl BOAHbIX PacTBOPOB
BELLEeCTB, BbIABNEHWUIO YCN0BUIA NPOTEKa-
HWA peaKkLmit MOHHOro obmeHa, nsyye-
HUWIO BAMAHUA Pa3MYHbIX GpaKTOPOB Ha
CKOPOCTb peakuui.

10) CnepoBaTb NpaBuaam Nob30BaHUA
XMIMUYECKOM Nocyaon U 1abopaTopHbIM
obopyposaHuem.

11) NpeAacTaBnATL pe3ynbTaThl
XMMMYECKOTO 3KCcnepumeHTa B popme
3aMNMCK YpaBHEHWI COOTBETCTBYIOLMX
peakunin n aenatb BbIBOAbI HA UX
OCHoBe.

12) NpoBOAMTb BbIUMCAEHNA NO
YPaBHEHUAM XMMUYECKUX PeaKLmi, B
TOM YMC/ie TEPMOXUMMUYECKME PACHETDI
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— pacyeTbl C UCMo/b30BaHUEM NOHATUA
«MaccoBas 4018 PaCTBOPEHHOrO Belle-
cTBaY;

— PacYETbI MO YpaBHEHUAM XUMUYECKNX

peakumu, B TOM yncne
TEPMOXMMUYECKUNE
pPacyéThbl.

Paznen 2. Heopranuyeckasi xumus (

16 1)

Tema 4. HemeTaJIbI
(89)

HemeTannbl. [lonoxKeHne HemeTannos B
Mepuogmuyeckon cucteme XMMMUYECKNX
anemeHToB [l. N. MeHaeneeBa 1 ocobeH-
HOCTW CTPOeHUs aToMoB. Pur3anyeckune
CBOWMCTBA  HemeTannos. Annotponus
HemeTannoB (Ha npumepe Kucaopoaa,
cepbl, pochopa u yrnepoaa).
Xummnyeckme  cBOMCTBa BaYKHEMNLINX
HemeTannos (ranoreHoB, cepbl, a3o0Ta,
docdopa, yrnepoga U KpemHua) U ux

coeavHeHun  (OKCMA0B,  KUCNOpoOA-
COAEpKalMX  KUCAOT,  BOAOPOAHbIX
coevHeHui).

MpuMeHeHWe BaXKHENLLMX HEMETaNN0B U
WX COeAMHEHUN.

1) PacKkpbiBaTb CMbIC/I U3y4aeMbIX NOHA-
TUIA (BblAENATb UX XapaKTepHble Npu-
3HAKW) U MTPUMEHATb 3TU NOHATUA NPU
OMNUCaHWM COCTaBa U CTPOEHMA BELLLECTB,
ONA 06bACHEHWUA OTAENbHbIX GAKTOB U
ABNEHUN.

2) O6bACHATL 0bLIME 3aKOHOMEPHOCTU B
M3MEHEHUWN CBOMCTB HEMETAINOB U UX
COEAVHEHUW C YYETOM CTPOEHMUA UX
aToOMOB U NonoXeHus B Meproanyeckom
CUCTEME XMMUYECKMX 3/IEMEHTOB

0. . MeHpeneesa.

3) XapaKkTepu3oBaTb (onucbiBaTb) 0bLMe
XMMWYECKME CBOMCTBA HEMETAINIOB, UX
BaXXHEWLWNX COEANHEHWNN, NOATBEPKAAS

Tema 5. MeTtajuibl (8 4)

MeTannbl. [lonoxeHne meTannos B
MeproanyecKoi cucteme XMMUYECKUX
anemenToB . U. MeHaeneesa. Ocobekr-
HOCTU CTPOEHMUA INIEKTPOHHbIX 060/104eK
aTomoB meTannos. Obwme dpusnyeckme
cBoWcTBa meTannoB. Cnaasbl METANNOB.
DNEKTPOXMMUYECKUI paL, HanpsKeHUN
MeTasoB.

XMMMYecKkne CBOMCTBA BaXKHEWLLIMX Me-
TannoB (HaTpUiA, Kanuii, KanbLMiA, mar-
HUI, aIFOMUHNI, LIUHK, XPOM, Keneso,
Mefb) U UX COegUHEHUIA.

Ob6wwme cnocobbl NoYyYEHMA META/I/IOB.
MeTtannyprua. Kopposus memannos.
Cnocobul 3auumel om koppo3uu. MNpu-
MEHeHWe MeTaNoB B bbITy, Npupoae v
TEXHUKe.

Hemoncmpayuu:

— 06pasubl HEMETaNN0B;

— B3aMMOZAEeNCcTBne Meam C a30THOM
KUC-

JIOTON Pa3NINYHON KOHLEHTPALLMK;

— Konnekuma «MeTansibl U cnnasbi».
JlabopamopHhuie onvimol

— KayecTBeHHbIe peaKkuymn Ha aHUOHbI 1
KaTMOH aMMOHMUS;

— B3aMMOAENCTBME TMAPOKCMAA aNtoMU-
HWMA C PacTBOPaMM KUC/IOT U LLEoYeik;
— KayecTBeHHble peaKkLyn Ha KaTUOHbI
MeTanoB..

IIpakmuueckue padomut

N 2. PeleHue sKcneprMeHTaNbHbIX 3a-
Aay no Teme «HemeTannbi»;

Ne 3. PelueHue sKCnepuMEHTaNbHBbIX 3a-
Aau no Teme «MeTannbi».

Bovtuucnenua

— pacyéTbl Macchl BeLLEecTBa nan
06bEMma

rasoB Mo M3BECTHOMY KOAMYeCTBY Belle-
CTBa, Macce nan o6bEMy 04HOTO U3 yya-
CTBYIOLUMX B PEAKLMWN BELLECTB; PacyETbl
maccbl (06bEMa, KoIMUeCTBa BellecTBa)

3TO onMcaHue NpUMepamn ypaBHeHUM
COOTBETCTBYHOLLMX XMMUYECKUX pPeaK
LUN.

4) XapakTepun3oBaTb BAUAHUE
HEMETa/I/IOB U UX COEAMHEHMUI Ha XnBble
OpraHM3mbl; ONUCbIBaTb MPUMEHEHUE B
Pa3NNYHbIX 061aCTAX NPAKTUYECKOM
0eATeNbHOCTU YeoBeKa.

5) PackpblBaTb CYLLHOCTb OKUCAUTE b~
HO-BOCCTaHOBMUTE/IbHbIX PEaKL M No-
CpPeACTBOM COCTaBNEHUA 3IEKTPOHHOIO
HanaHca aTUX peakumi.

6) MpoBOAMTL peakumm, NoaTBep-
AALMe XapaKTepHble CBOMCTBA
M3y4yaeMblIX BELLECTB; Pacno3HaBaTb
ONbITHBIM MYTEM aHWOHbI, MPUCYT-
TBYIOLLME B BOAHbIX PAaCTBOPAX.

7) Habnopatb 1 onucbiBaTb
[,EMOHCTPALMOHHbIE OMNbITbl; NPOBOAUTH
M OMUCbIBATb XMMUYECKNIN SKCNEPUMEHT
(nabopaTopHble U NpakTUYecKue
paboTbl).

8) MpeacTaBnaTb pesynbTaTbl XMMUYe-
CKOro 3KCnepumeHTa B dopme 3anmcu
YPaBHEHWI COOTBETCTBYIOLLMX peaKLuit
W nenaTb BblBOAbI HA X OCHOBE.

9) CnefoBaTb NpaBuIam NONb30BaHUSA
XMIMUYECKOM Nocyaon U 1abopaTopHbIM
obopyposaHuem.

10) NpoBOAMTb BbIUMCAEHNA NO
YPaBHEHUAM XMMUYECKUX PEAKLMIA.

11) CamocToaTenbHO NAaHMPOBaThL U
OCYLLECTB/ATL CBOO MO3HABATE/bHYIO
0eATeNbHOCTb; NPUHUMATb aKTUBHOE
yyacTue B rpynnosom yuebHoi
[eATeNbHOCTM.

12) PacKpblBaTb CMbICA U3yYaeMblxX
NOHATUI (BbIAENATb UX XapaKTepHble
NPWU3HAKK) U NPUMEHSATb 3TU NOHATUA
npy ONMcaHMM COCTaBa U CTPOEHUA
BeLLecTB, ANA 0OBACHEHUA OTAENbHbIX

$aKTOB U ABNEHWIA.
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NPOAYKTOB peaKkuun, ecim ogHo M3 Be-
LLLECTB UMeET NpuUmecy;

— pacyéTbl macchl (06bEMa, Konmnyectea
BELLECTBa) NPoAyKTa peakuuu, ecam
04HO

13 BeLLeCTB AaHO B BUAE pacTBopa C
onpeaenéHHol maccoBoi gonei
pacTBOPEHHOrO BeLLecTsa.

13) O6bACHATL 06LME 3aKOHOMEPHOCTU
B U3MEHEeHUN CBOWCTB 3/IEMEHTOB — Me-
TaNI0B U UX COEANHEHWNI C YYETOM
CTPOEHMA UX aTOMOB M NOJIOKEHNA B
MepnoanyecKkon cucteme XMMMYECKNX
snemenToB [1. N. MeHaeneesa.

14) XapakTepun3oBaTb (OnucbIBaTb)
obLWMe XMMUYECKME CBOWCTBA METAJIOB,
UX BaXKHENLNX COegUHEHUNA,
NoATBEPKAAA 3TO ONUCAHWE NPUMEPaMM
YPaBHEHMI1 COOTBETCTBYIOLLIMX
XUMUYECKUX PeaKUnii; NpUMeEHeHMe
METa//I0B B Pa3IMYHbIX 061acTAX, a
TaK)Xe MCNOo/b30BaHMeE UX A1 CO3AaHUA
COBPEMEHHbIX MaTepranos 1
TEXHO/IOMUA.

15) PacKkpblBaTb CYLHOCTb OKUCAUTEb-
HO-BOCCTAHOBUTE/IbHbIX PEAKLMIA NO-
CPeACTBOM COCTaBAEHWUA IEKTPOHHOTO
6anaHca aTUX peaKkLuit.

16) MpoBoanTb peakumm,
noATBepPKAAoLME XapaKTepHble
CBOMCTBA M3y4aeMblX BELLECTB; pacmno-
3HaBaTb OMbITHbIM NYTEM MOHbI MeTan-
NI0B, NPUCYTCTBYIOLLME B BOAHbIX
pacTBopax.

17) Habnoaatb v onucblBaTb
[€MOHCTPALMOHHbIE ONbITbl; NPOBOAUTH
M OMUCbLIBATb XMMUYECKNI SKCNEPUMEHT
(nabopaTopHble U NpaKTUYeCcKue
pabortbl). MpeacTaBnATb pesynbTathl
XMMWYECKOTO 3KcnepumeHTa B popme
3aMuCcK ypaBHEHWI COOTBETCTBYHOLMX
peakunin u aenatb BbIBOAbI HA UX
oCHoBe.

18) CnepoBaTb NpaBuaam Noib30BaHUA
XMIMMYECKOM Nocyaon U 1abopaTopHbIM
obopyaoBaHuem.

19) MNpoBoAUTb BbIUMCAEHUA NO
YPaBHEHUAM XMMUYECKUX PEaKLMN.

20) CamocToATeNbHO NAaHMPOBaTL U
OCYLLECTB/ATL CBOKO MO3HABATE/IbHYHO
0eATeNbHOCTb; NPUHMMATb aKTUBHOE
y4yacTtue B rpynnoson y4yebHom
[eATeNbHOCTH

Pa3znen 3. Xumus u xu3nb (4 4)

Tema 6. Xumus u
JKM3Hb (4 1)

Ponb xumum B obecnedyeHmmn a3Konorm-
YeCKOW, IHepreTMYecKomn u NuLLeBom
6€30MacHOCTH, Pa3BUTUN MeSULIMHBI.
MOHATME O Hay4YHbIX METO4AaX NO3HAHMA
BELLECTB U XMMUYECKUX peaKkLmi.
MpezacTaBneHna 06 o6LLMX HAYYHbIX
NPUHUMMNAX NPOMbILNEHHOTO NOAYYeHUs
Ba)KHEMLIMX BELLECTB.

Yenosek B MMpe BELLECTB U MaTEPUANOB:
Ba)kKHeMLWMe CTpouTeNbHble MaTepuansl,
KOHCTPYKLIMOHHbIE MaTepunasnbl, Kpacku,
CTEKNO, KepammnKa, MaTepuanbl 41a dNeK-
TPOHWKM, HAHOMATEPUabl, OPraHn-
yeckme u MUHepasbHble yaobpeHus.
XVMMUSA 1 300pOBbe YeNoBeKa: Npasuaa
MCMO/b30BaHMA IEKaPCTBEHHbIX Npena-
paToB; npasuaa 6e30nacHOro Ncnob-
30BaHMA NpenapaTos 6bITOBON XMMWUK B
NoBCEeAHEBHOMN }KMU3HU

1) PackpbiBaTb pPO/b XMMWU B PELLEHUN
SHEepPreTMUYEecKmX, CbiPbeBbIX U IKOIOTU-
YecKmx Npobiem YenoBevecTBa, ONMChI-
BaTb OCHOBHbIE HaNpPaB/ieHUA Pa3BUTUA
XUMUYECKOW HaYKM U TEXHONOMUM.

2) NpumeHnaTb Npasuaa 6esonacHoro
o6palleHna C BelecTBamm,
MCMO/b3yeMbIMW B NOBCEAHEBHOM
YKM3HW, NPaBUIa NOBEAEHUA B LLENAX
cbeperkeHns 340P0OBbA U OKPYXKatoLLLei
NPUPOAHON cpeapl; NOHUMATb Bpes,
(onacHocTb) BO3AEMCTBUSA Ha KUBble
OpraHM3mbl onpeaenéHHbIX BELLECTB,
CMbIC/1 MOKa3aTensa NaK, NoACHATb Ha
npumepax cnocobbl ymeHbLIEHNA 1
npeaoT-BpaLLeHNA UX BPeLHOro
BO3AENCTBUSA.

3) AHaNM3MPOBaATb U KPUTUYECKU OL,EeHU-
BaTb MHOOPMALMIO, CBA3AHHYIO C XMMU-
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YeCKMMM MPoLLecCamMm U UX BAUAHUEM
Ha COCTOSIHME OKpY»KatoLen cpeapbl.\

4) Nicnonb3oBaTb NOJyYeHHbIE 3HAHUA U
npeacrasneHuns o chepax AeATesIbHOCTH,
CBA3AHHbIX C HAYKOWN U COBPEMEHHbIMU
TEXHO/IOMMAMM, KaK OCHOBY /11 OpPUEH-
Taumu B Bblbope cBoel byayuel npo-
deccmoHanbHoM AeATeNbHOCTY.

5) MpuHUMaTL y4acTue B 0bCyKaeHUm
npo6iem XMMUYECKOM 1 aKoNornYe-
CKOIM HanpaB/IeHHOCTH, BbICKa3blBaTb
cob6CTBEHHYIO NO3ULMIO NO Npobaeme n
npeanaratb BO3MOXHble NyTu eé pewle-
HUA

5. OueHka IJIaHNPYeMbIX pe3yJIbTATOB 00y4YeHHs

CucremMa oleHUBAHUSA

Ilpeomem

«Xumus»

Bec oyenku

epaghux KOHMPOJIbHbIX
Meponpusimutl.

Tucvmennvie popmbl meKyweco KOHmpos

CraproBast IMarHOCTHKA

CeHTS0ps  TEKyIero ydeOHOro
roja

KoHnTtponsHas pabota

2 B TIEpBOM ceMecTpe, 2 BO
BTOPOM CEMECTpe

[IpakTrueckas padoTa

2 B IIEPBOM ceMeCTpe, 2 BO
BTOPOM CEMECTpe

JlabopaTopnas pabora

1 BO BTOpOM ceMecTpe

Homamrass pabora

1 pa3 B Henento

Tect

2 B KaXXJOM CEMECTpe

Pacuernrie 3amaun

2 3aHATUA B IIEPBOM CeMecTpe, 2

3aHSATHS BO BTOPOM CEMECTpe.

[IpoekTHas paboTa (eciam KTO-TO
u3 ydanmxcs BBIOpai
JUHTBUCTUYECKYI0 ~ TeMy IO
PYCCKOMY 3BIKY)

1 pa3 3a yueOHBI rof

Yemuvie ghopmur mexyweeo konmpons

VY CTHBIT OTBET

1 pa3 B Henento

JloMamiHee 3aganue — 1

YcTHBIM 0TBET — KO puuneHT — 1

IIpakTnyeckas padora — 2
JIaGopatopHas pabota — 2




Pacuernsle 3amaun — 3
Tecr — 3

Kontponsnas padora — 5
[TpoekTHas pabora — 5
TBopueckas paborta — 3
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Kpurepuu 1 HopMbI oleHUBaHKs padoT Mo xumMuu yyamuxces 8-11 kiaccos.
OueHka yCTHBIX OTBETOB.
Ormerka «5» - CTaBUTCS B TOM CIIy4yae, €CJIM YYallukcs IOKa3blBa€T BEPHOE IMOHMMAaHUE
XUMUYECKOM CYILIHOCTH PAacCMaTPUBAEMBIX SIBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JAeT
TOYHOE OIpeJIeIeHHE U UCTOJIKOBAaHUE OCHOBHBIX IMOHATUM, 3aKOHOB, TEOPUM, @ TAKXKE MPABHILHOE
OTpe/ieNICHNe XUMUYECKUX BEMYHH, UX €JUHHII U CIIOCOOOB M3MEPEHUS; MPABUILHO BBIMOIHSIET
YEepTEeKH, CXeMbl U rpaUKH; CTPOUT OTBET HO COOCTBEHHOMY ILIaHY, COIPOBOXKIAET pPaccKas
HOBBIMH TIpUMEpPaMH, YyMEET TNPUMEHUTh 3HAHWS B HOBOW CUTyalldd TIpU BBIMOJIHEHUU
NPAKTHUYECKUX 33JaHUN; MOXKET YCTaHOBUTH CBSI3b MEXAY H3Y4aeMbIM M paHee H3y4YeHHBIM
MaTepHaJIoOM IO KypCy XHMHUH, a TaK *€ C MaTepHalioM, YCBOEHHBIM [0 M3YyYEHHUIO IPYTrHX
PEIMETOB.
OtMeTKa «4» - CTaBUTCSI, €CIIM OTBET YYEHHUKA YJOBJIETBOPSET OCHOBHBIM TPEOOBAHUAM K OTBETY
Ha «5», HO JaH 0e3 HCIOJb30BaHUS COOCTBEHHOIO IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs
3HaHUM B HOBOHM cuTyauuu, Oe3 MHCHOJB30BAHUS CBSA3EH C paHee HU3YyYCHHBIM MaTepUaAlIOM,
YCBOEHHBIM MPHU W3YYEHUU JIPYTHX MPEIMETOB; €CIIM YYalluiics AOMyCTUI OJHY OIIMOKY WM HE
Oosee ABYX HEIOYETOB M MOXKET MX HCIPABUTh CAMOCTOATENBHO HIU C HEOOJBIIOW MOMOILIBIO
YUUTEIS.
OTmeTrka «3» - CTaBUTCS, €CIM Y4YalIUMNCA NPABWIHHO MOHMMAET XUMHUYECKYIO0 CYIIHOCTb
paccMaTpuBaeMbIX SIBICHUW W 3aKOHOMEpPHOCTEH, HO B OTBETE€ MMEIOTCS OTIENIbHbIE MPOoOeNbl B
YCBOEHHUH BOIPOCOM Kypca XUMHH, HE MPENSATCTBYIOUINE JaIbHEHIIEMY YCBOSHUIO TPOTrPAMMHOTO
MaTepuana; yMeeT MpPHUMEHATh IOJyYeHHbIE 3HAHUS TMpPU PEHIeHHH NPOCThIX 3aJad ¢
UCTIONB30BAaHUEM TOTOBBIX (OpPMYJN, HO 3aTPyAHSCTCS NpPHU PEIICHHH 3343y, TpPeOyromux
npeoOpa3oBaHusi HEKOTOPHIX (HOPMYI;IONMYCTHJI HE Oojiee OMHOM TpyOOW OIMMOKH W JBYX
HEJI0UEeTOB, He Oosiee 0HOM TpyOoit U 0HOM He TPyOoil ommoOKu, He OoJiee ABYX-TpeX He IpyObIX
oIMOO0K, OTHOM He TPyOoii OMMOKY U TPEX HEAOUETOB, JOMYCTHII YEThIPE WM MSATh HEIOUETOB.
OTMmeTKa «2) - CTaBUTCS, €CJIM yYalIUICS HE OBJIaJIE] OCHOBHBIMH 3HAHUSIMU U YMEHHUH B
COOTBETCTBHHU C TPEOOBAHUSIMHU MPOrPAMMBbI U IOIYCTHII OOJIbIIIE OMIMOOK U HEOUETOB, YEM
HEOOXOIMMO ISl OLICHKH «3) .
OuneHka nuCbMEHHBIX PadoT.
OtMmeTka «5» cTaBUTCS 3a pabOTY, BHITOTHEHHYIO MOJHOCTHIO 0€3 OMOOK U HEIOYETOB.
OtMeTtka «4» cTaBUTCA 3a pabOTY, BHIIIOJIHEHHYIO IMOJTHOCTHIO, HO MPU HAJTMYUU B HEll He OoJiee
OJTHOM TpyO0il OIMOKH U OJHOTO HEZoYeTa ; He 0oJiee TPEeX HEeT0UETOB.
OT1MmeTKa «3)» CTAaBUTCS, €CITM YYCHHUK BBITIOJHUJ MPABWIIBHO HE MeHee 2/3 Bcelt paboThl WiTH
JIOTTYCTHII HEe OoJiee OAHOM TpyOOii OMMOKHU M IBYX HEIOYETOB, HE OOJIee OHOM rpy0oii U OHON
HerpyoOoi omuoKku, He OoJiee Tpex HErpyObIX OMIMOOK, OAHON HErpyOOi OMMUOKH U TPEX
HE/I0YETOB, MPU HATMYUU YETHIPEX-TIATH HETOUYETOB.
OTMeTKa «2)» CTaBUTCSA, €CIIH YUCIIO0 OMMOOK U HEOUYETOB MPEBBICUIIO HOPMY OLICHKH «3» WU
BBITIOJIHEHO TMPAaBWIILHO MeHee 2/3 Bcel paboThI.
Onenka KOMOMHMPOBAHHBIX KOHTPOJIbHBIX padoT.
[Ikana nepeBoia B NATHOAIBHYIO CUCTEMY OLICHKH
OtmMmetka «5» craButcs 3a BoinosiHeHue 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinoiaHenue 70-89 % paboThi;
Otmetka «3» craButcs 3a BeimonHeHue 50-69%
OtmeTKka «2» cTaBHTCSA 3a BhimosIHEHHE MeHee 50%,
Kpurtepun onieHMBaHUS TeCTOBBIX KOHTPOJBHBIX padoT.
[Ikana nmepeBo/ia B MATHOAIIEHYIO CUCTEMY OLIEHKH
OtmMmetka «5» craButcs 3a BoinoiHeHue 90-100% paboThI.
Otmetka «4» craButcs 3a BoinoiaHeHue 70-89 % paboThi;
Otmetka «3» craButcs 3a BeimonHeHue 50-69%
OtmeTka «2» cTaBUTCSA 3a BhImosIHeHHE MeHee 50%,
Kpurtepun onieHuBaHus IKCIEPUMEHTAIBHBIX YMEHUI (J1a0opaTopHbIe U MPAKTHYECKUE
3a/aHusl).
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OtMmeTka «5» cTaBUTCS eca paboTa BIMOJIHEHA MOJHOCTHIO M TPABHIIBHO, CACTAHBI
NIpaBUIIbHBIE HAOIOJICHUS U BBIBOJIBI,
HKCTIIEPUMEHT OCYILECTBIICH I10 IJIaHY ¢ YYETOM TEXHHKH 0€30TIaCHOCTHU U MPaBHJII pabOTHI C
BEIIECTBaMU U 000pPYIOBaHUEM;
IIPOSIBJIEHBI OPTaHU3ALMOHHO - TPYAOBbIE YMEHUS, IOIEPKUBAIOTCS YUCTOTA pabovero Mecra u
MOPSIIOK (HA CTOJIE, 3KOHOMHO UCHOJIB3YIOTCSI PEAKTHUBBI)

OTtMmeTKa «4» CTaBUTCS €cli paboTa BHITIOTHEHA MTPABHIIBLHO, C/ICTAHbI TPABHIIBHBIE
HAOJIOIEHUS ¥ BBIBOJIBI, HO TIPH 3TOM SKCIIEPUMEHT IPOBEICH HE TIOJTHOCTHIO WM JOMYIICHBI
HECYIIECTBEHHBIE OMIMOKU B pabOTEe C BEIIECTBAMU U 000PYIOBAaHHEM.

OtmeTka «3» cTaBUTCS €cii paboTa BHITIOIHEHA MTPABIJILHO HE MEHEE YeM HAIOJIOBUHY HITH
JOITyIIIeHa CYIIECTBEHHAsI OMIMOKa B XOJIE SKCIIEPUMEHTA B O0BSICHEHUH, B 0(pOpMIICHUN
paboThl, B COOMIO/IEHNH MTPABUII TEXHUKU O€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMH U
00opynoBaHUEM, KOTOPAst UCIIPABIISETCS MO0 TPEOOBAHUIO YUUTENS

OTMeTKa «2» CTaBUTCS €CIIM JOMYIIEHbI 00Jiee ABYX CYIIECTBEHHBIX OIMIMOOK B XOJE:
IKCIIEPUMEHTA, B 00BSICHEHUH, B 0)OpMIIEHUU PAOOThI, B COOTIOICHUH TTPABUII TEXHUKH
0€30MacHOCTH NP paboTe C BEIIeCTBAaMU U 000pyJOBaHUEM, KOTOPBIE yYaIlIUCS HE MOXKET
UCIPABUTH JJAXKE 10 TPEOOBAHUIO YUUTEIIS.

OueHka NpoeKTHLIX padorT.

OT1MmeTKa «5» CTaBUTCS €CIH 1EJIb YeTKO chopMyTupoBaHa U yOeIuTeIpHO 000CHOBAHA.
[Ipencrasnen pa3BepHyThIN IUIaH JOCTUKEHUS LIEIN NPOEKTa. TeMa MpoeKTa pacKpbITa
MTOJIHOCTHIO M HCUEPIIBIBAIOLIE.
PaGora conepkuT AO0CTATOYHO MOJIHYIO HH(POPMAILHMIO U3 PA3IMYHBIX UCTOUHUKOB. [IpencraBien
aHaJIN3 CUTYallUd, CKIIJbIBABIINXCS B X0J1€ pabOThI, ClIeIaHbl HEOOXOIMMBbIE BHIBOJIBI,
HaMeYeHbI IePCIEeKTUBbI paboThl. PaboTa oTIu4aeTcs TBOPUYECKUM MOIX0A0M, COOCTBEHHBIM
OpUTMHAJILHBIM OTHOIIEHHEM aBTOPA K ujee npoekra. Pabora oTauvaercs 4eTKUM U IPaMOTHBIM
0o¢popMIIEHHEM B TOUHOM COOTBETCTBUU C YCTAHOBJIEHHBIMH MpaBuiaMu. BeicTyruieHue
COOTBETCTBYIOT TpeOOBaHUSAM MPOBEICHHUSI PE3EHTAI[MH, OHO HE BBIIJIO 32 PAMKH perjiaMeHTa,
aBTOP BJIa/ICET KyJIbTYpOil 00IIEHNS C ayAUTOPHEH, TPe3eHTAlNsI XOPOIIO MMOATOTOBJICHA,
aBTOPY YAAJIOCh 3aMHTEPECOBATh ayIUTOPpHUI0. [IpOAYKT MOITHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KayecTBa (3CTETHUEH, YI00CH B HCIIOJIb30BAHUH, COOTBETCTBYET 3asBJICHHBIM
LETISIM).

OtMeTKa «4» cTaBUTCA €CIU Leldb CPOPMYIHpPOBaHa, HO He 00ocHOBaHa. [IpeacraBnen KpaTkuit
IUIaH JOCTHIKEHMSI eI IpoeKTa. Tema MPOoeKTa pacKpbiTa HE MOJHOCThI0. PaboTa comepkut
HE3HAYUTENIbHBIM 00beM mnoaxonsdmeil mHbopMalyl U3 OTPAaHHUYEHHOTO YHWCIA OAHOTHUITHBIX
ucTouHuKOB. [IpencraBien pa3BepHyThIil 0030p pabOTHI [0 JOCTUKEHHIO 1IeJIeH, 3asBICHHBIX B
npoekre. PaboTa camocrosiTenbHasi, IEMOHCTPUPYIOLIAS CEPHE3HYIO 3aMHTEPECOBAHHOCTD
aBTOpa, MPEANPHUHSTA TOMBITKA MPEICTaBUTh JUYHBIM B3IJISII Ha TeMYy IPOEKTa, MPUMEHEHBI
AJIEMEHTHl TBOpuecTBa. I[IpeanpuHSTH MONBITKH O(GOPMHUTH pPAOOTy B COOTBETCTBUH C
YCTaHOBJICHHBIMU IMpaBWJIaMU, MPHAATh €l COOTBETCTBYIOILYIO CTPYKTYpy. BrIcTyrenue
COOTBETCTBYIOT TPEOOBAHUSM MPOBEICHUS MPE3CHTAIIMU, OHO HE BBIILJIO 32 paMKH PErJIaMEeHTa,
HO aBTOp HE BIAJEET KYIbTYpOW OOIIEHUs C ayauTopueil (yMeHHe OTBeYaTh Ha BOTMPOCHI,
JI0Ka3bIBaTh TOUKY 3peHHs). [IpoIyKT He MOTHOCTBIO COOTBETCTBYET TPEOOBAHUIM KayecTBa
Otmerka «3» CTaBUTCS €ClIM IeNib CPOPMYIUpOBaHA HEYETKO JHO0 He chopMyIHpOBaHa.
[IpencraBneHHbI MiIaH HEe BeleT K JOCTMDXKEHUIO IeNM MpoeKTa. Tema MpoeKTa pacKphiTa
¢parmenTapHo. bosbias gacTe mpeacTaBIeHHON MHPOPMALMK HE OTHOCUTCS K TeMe paboThl.
AHanmu3 3aMeHeH KpaTKUM ONHMCaHWeM XoJa M TIopsaka paboTel. ABTOp MpPOSBUI
HE3HAYUTENIbHBIM MHTEpEC K TEME MPOEKTa, HO HE NPOJEMOHCTPUPOBAI CaMOCTOSITEIBHOCTH B
paboTe, HEe UCMOJB30BaT BO3MOXKHOCTH TBOPYECKOTO MOJAX0J]a. B mucbMeHHON uyacTu paboThI
OTCYTCTBYIOT YCTaHOBJICHHbIE MPABUIAMHU MOPSIIOK U YETKasi CTPYKTYpa, JOIMYIIEHBI OIIMOKH B
opopmieHun. BrICTymieHHE HE COOTBETCTBYET TPEeOOBAHUSAM IPOBEACHUS MPE3EHTAIHU.
[IpoexTHBI TPOAYKT HE COOTBETCTBYET TpeOOBaHMSIM KauecTBa (ICTETHKA, YIO0OCTBO
UCIOJIb30BAHUS, COOTBETCTBHE 3asBJICHHBIM IIEJISIM)
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Ounenka yMeHmii pemiaTh pacuyeTHbIe 3a/1a4H.

OTMmeTKa «5» CTaBUTCS €CIHM B JIOTUYECKOM DPACCY)KJICHHM M PEIICHUH HET OIMOOK, 3amaya
pelieHa parroHaIbHBIM CIIOCOO0M;

OTMeTKa «4» CTAaBUTCA €CIIM B JIOTUYECKOM PACCY)KICHHHM W PEUICHHS HET CYHIECTBEHHBIX
omMuOOK, HO 3a/aya pelieHa HEeparoOHAIBHBIM CIIOCOOOM, WM JOMYIIEHO He Ooiee IBYX
HECYIIIECTBEHHBIX OIIMOOK.

OtmeTKa «3» CTaBUTCS €CIM B JIOTMYECKOM PACCY)KICHHHM HET CYIIECTBEHHBIX OMIMOOK, HO
JOIyIIeHA CYIIECTBEHHAs OIMOKA B MAaTEMAaTUIECKUX PacyeTax.

OTMeTKa «2» CTaBUTCS €CIIM UMEETCS CYIIECTBEHHBIE OIIMOKU B JIOTHYECKOM PACCYXICHUH U B
peIIeHUH.

Ouenka yMeHmii pemiaTh IKcepuMeHTAIbHbIE 32Ja4H.

[Ipu omeHke 3TOrO0 yMEHHs CJIEAyeT YYWUTHIBATH HAONIONEHHS] YYUTENS WM TPEIbSBIIsEMbIE
YUYaIIUMCS Pe3YIIbTaThl BBIOJITHEHHS OTIBITOB.

OtmeTKa «5» CTaBUTCS €CIIM IUTaH PEHICHUs] 3aJadll COCTABIIEH TMPABWIBHO, OCYIIECTBIICH
moJ00p XUMHUYECKHUX PEaKTHBOB W OOOpYAOBaHUS, NAaHO TMOJHOE OOBSICHEHHWE W CleNIaHbI
BBIBO/IBI.

OtMmeTKa «4» CTaBUTCS €CIH IJIaH PEUICHUs] COCTABIIEH IPAaBHIIBHO, OCYIIECTBIECH MOI00p
XAMUYECKAX PEaKTUBOB U 000pYIOBaHHS. JOMYIICHO HE 00Jiee MBYX HECYIIECTBEHHBIX OITHOOK
(B 0OBSCHEHUH U BBIBOJIAX).

OTMeTKa «2» CTaBHUTCS €CIH IJIaH PEIICHUs] COCTABIIEH IPAaBHIBHO, OCYIIECTBICH MOI00p
XAMUYECKAX PEAaKTHBOB M 00OPYAOBaHUS. JIOMYIIEHA CYIIECTBEHHAs OMIMOKA B OOBSICHEHUU U
BEIBOJIaX.

OTMmeTKa «2» CTaBUTCS €CIH JOIYIICHBI JIBe W 0ojiee OMMOKH (B TUIaHE pelIeHus, B Moa0ope
XUMUYECKUX, PEaKTUBOB U 000PYI0BaHUS, B OOBbSICHCHIH U BBIBOJIAX).

OueHka TBOpUYECKOi padoThI.

W3noxeHHoe MOHMMaHUe pedepaTa KaK MeJOCTHOTO aBTOPCKOTO TEKCTa ONPENeNsieT KPUTSPHU
€ro OICHKH:

- HOBHM3HA TEKCTAa;

- 000CHOBaHHOCTH BBIOOPA HCTOYHHKA;

- CTETICHb PACKPBITHUS CYLTHOCTH BOIIPOCA;

- coOmroaeHust TpeOboBaHMM K 0(POpPMIICHHIO.

HoBu3sna Tekcra:

a) aKTyaJIbHOCTh TE€MbI UCCIICIOBAHHUS;

0) HOBM3HA M CAMOCTOSITEIILHOCTh B TIOCTAHOBKE MPOOJIEMBI, (JOPMYIUPOBAHHE HOBOTO acCIEKTa
W3BECTHOU TPOOIIEMBI,

B) YMEHHE PabOTaTh C JIUTEPATYPOH, CHCTEMATU3UPOBATh U CTPYKTYPHPOBATh MaTepHUAll;

') CAMOCTOSTEILHOCTh OLEHOK U CY)KICHHIA;

1) CTHJIEBOE €JMHCTBO TEKCTA, SIMHCTBO JKaHPOBBIX YEPT.

CreneHpb pacKpbITUS CYIIHOCTH BOTIPOCA!

a) COOTBETCTBHUE TJIaHA TeMe pedepara;

0) COOTBETCTBHUE COJICPKaHMsI TEME U TUIaHy pedepara;

B) HOJIHOTA U ITyOMHA 3HAHUH 1O TEME;

I') yMeHue o600uarp, JeaaTh BBIBOJBI, COMOCTABIIATh Pa3IMYHbIE TOUYKH 3PEHUS MO OJHOMY
BOIPOCY

O0G0CHOBaHHOCTh BEIOOPA UICTOUHUKOB!

a) OIIEHKA MCIOJIb30BAHHON JIUTEPATYphl: IPUBJICUEHBI JIU HanboJiee U3BECTHBIE pabOThI 10 TeMe
UCCIIeIOBaHUs (B T.Y. )KypHaJIbHbIE MyOJMKAIIUM MOCIEAHUX JIET, MOCIEAHNE CTaTUCTUYECKHE
JIaHHBIE, CBOJIKU, CIIPABKH U T.II.).

Cobmnronenue TpeboBaHMi K 0(pOpMIICHUIO:

a) HaCKOJIbKO, BEpHO, O(pOPMJIICHBI CCBUIKU Ha UCMOJIBb3YEMYIO JTUTEPATYPy, CHUCOK JTUTEPaTypHl;
0) olleHKa I'PaMOTHOCTH M KYJIBTYpbI U3JI0XKEHHS (B T.4. opdorpapuueckoid, MyHKTYaI[HOHHOM,
CTUIIMCTUYECKOHN KYJIbTYpHI), BIaJJeHUE TEPMUHOJIOTHEH;
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B) coOnroieHne TpeboBaHmil K 00bEMY pedepara.

VYuamuiics npeacTaBisieT pedepar Ha pereH3HI0 He MO3JHEE YKa3aHHOTO CPOKa.

JUj1 yCTHOTO BBICTYIUIEHHUS y4aiiemycsi foctaTouyHo 10-20 MuUHYT.

OTtMmeTKa «5» CTaBUTCA €CIIM BBIIIOJIHEHBI Bce TPeOOBaHUS K HANMCAHMIO U 3ammTe pedepara:
o0Oo3HaueHa npobiemMa U 000CHOBaHA €€ aKTyaJbHOCTb, CHEJNAaH KPAaTKUH aHaIHu3 pPazIHuHBIX
TOYEK 3pEHMsI Ha pacCMAaTPUBAEMYIO0 MPOOJEMYy U JIOTMYHO H3JI0KEHa COOCTBEHHAs IMO3UIIMS,
cOpMYITUPOBAHB BBIBOJBI, TEMa PACKpPBITA IMOJHOCTHIO, BBIICPKAH OO0BEM, COOIFOICHBI
TpeOOBaHMA K BHEIIHEMY O(OPMIICHHIO, TaHbl TPaBUIBHBIE OTBETHl HA JIOTIOJHUTEIIbHBIC
BOIIPOCHI.

OTMmeTKa «4» CTaBUTCS €CITU BBHIIIOJHEHBI OCHOBHBIE TpeOoBaHMsA K pedepary m ero 3ammre
BBITIOJTHEHBI, HO TpPHU ATOM JIOMYIIEHBI HENOYETHl. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0)KEHWM MaTepuasa; OTCYTCTBYET JIOTHYEcKas IOCJIEeI0BaTENIbHOCTh B CYXKJEHUSX; HE
BbIIIEpKaH 00BEM pedepara; HMMEIOTCS YNylIeHHs B O(OPMIIEHHMH; Ha JOIMOJIHUTEIbHbIE
BOTIPOCHI ITPH 3aIIUTE JaHBI HETIOJHBIE OTBETHI.

OrMerka «3» CTaBUTCS €CJIM UMEIOTCA CYIIECTBEHHbIE OTCTYIUIEHUSI OT TpeOOBaHUH K
pedepupoBanuio. B uyacTHOCTH: Tema OcCBellleHa JMIIb YacCTUYHO; JOMYIIEHbl (haKTHUYECKue
OLIMOKU B COJIep’KaHUU pedepaTa WM IPU OTBETE HA JOMOJHUTEIbHBIE BOMPOCHI; BO BpPEMs
3alUThl OTCYTCTBYET BBIBO/I.

OtrMeTka «2)» cTaBUTCS €ciu TeMa pedepata HE pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMOHUMaHHE MPOOIIEMbI

OueHoynbie cpeacrBa (MaTepHaJbl) s TEKyLIEro KOHTPOJIA  yCIEeBaeMOCTH,
NPOMEKYTOYHOM aTTecTALMHM 00y4YaKOLIMXCH 0 MPeAMeTY.

1) KontpoabHasi pa6ora no teme «IlepBoHayajibHbIe XUHMHYECKHE MOHATHSD?
IHosicHuTE/IbHAS 3aIIMCKA
KonTponrsnas padora Ne 1 B 8 kmacce o teme «IlepBoHauanbHbIe XUMUUECKUE TIOHSITHS
cocTouT u3 15 TECTOBBIX 3aaHni. 3aJaHKs OLICHUBAIOTCS B 10, Kpome 3ananuii 8,12, KoTopbie
onieHuBatoTcs B 20. [lyig Be16opa oTBeTa Ha 3ananus 7,8,12, 14,15 TpeOyercs 3anuch peieHusl.
HTroro: 3a Bce npaBUIIbHO BbINOJHEHHbIE 3a1aHus — 17 6ay1oB
166-176------ «5»
106-156------ «4»

56- 96-------- «3»
16—406------- «2»
[ — «1»

Bpemsi BbINOJIHEHUS KOHTPOJIbHOI padoThl — 45 MUHYT
KonTpoabHasi padora no teme ""llepBoHavyaibHble XMuMHUYECKHE MOHATHA"
Bapuanr |

1. YwucTbIM BelecTBOM SBISETCS:
1) noxnaeBast Boja; 2) mouBa; 3) Meab; 4)Bo3ayx

2. Crnoco0 pa3zieneHusi CMeCH TIECKa U BOJIBI:
1) muctumnsuust; 2)aeicTBue MaruuToM; 3) GpuinbTpoBanue; 4) BO3roHKa

3. XuMHuYeckoe SBIEHUE - 3TO:
1) ucnapenue Boibl; 2) MiaBJieHHe Jb/a; 3) MJIaBICHUE Kelne3a; 4) pikaBleHue xeme3a

4. 3anuce 302 o6o3Hayaer: 1) Tpu aroMa KUCIOpOAa; 2) TPU MOJIEKYJbl KHCIOpoaa; 3)
IIECTh MOJIEKYJ KHUCIOPOa

5. Tonpko mpOCTHIE BEIIECTBA MPEICTABICHBI B PSIY:
1) xucnopon, BOAOPOA, cepa; 2) BoJa, KUCIOPOJ, BOJOPO, 3) a30T, BOAOPOJ, COJsTHAs
KHCTI0Ta; 4)BOJIa, CONSIHAS KUCIIOTA, CEpHAst KHCIIOTa

6. OO0 a30Te Kak XUMHUYECKOM IJIEMEHTE UJIeT peub BO (paze: " A3oT...



10.

11.
12.

13.

14.

15.

9.

10.

11.
12.

13.

32

1) BxoguT B coctaB Bo3ayxa'; 2) serye kuciopojna'; 3) BXoauT B cocTaB OenkoB"; 4)
MPUMEHSIOT JIJIsl TIOJYYCHHSI aMMHaKa"
OtHocurenbHass MoJieKyisipHas macca pochoproit kucnorel HaPO4 paBHa: 1) 95; 2)98;
3) 48; 4) 97
Maccogas noJist xsiopa B niepxiopare kanus KCIO4 pasha:
1) 28,16%; 2) 25,63%; 3) 46,21%; 4) 39,22%
BanentrHocts cepbl B okcuaax SOz u SO cootBerctBerHo pasHa: 1) Il u 1V; 2) 1V u lI;
)VIiulVv; 4) lulll
W3 nepednciaeHHbIX GOPMYIT XJIOPHUIOM SBIISETCS:
1) KCI; 2)KCIOs; 3) Cl.03; 4)CuS
dopmyna okcuaa azota(l): 1) NO2; 2) N2Os; 3) N2O; 4) N2Os
Cymma ko3 dunrentoB B ypapaenun peakiuu Fe + Clo->FeCls pasna
1)3;2)5; 3)2;4) 7
K peakuusiM pasiioxeHust OTHOCHTCS:
1.MnO+ Oz ->Mn;03
2.BaCO3 ->BaO + CO2
3.CuO + H2S04~> CuSO4 + +H20
4.N> + H>>NH;3
B KakoM KOJIMYECTBE BENIECTBA BOBI(MOIIB) comepxutes 4,810 momexyn? 1)8; 2) 0,08;
3)0,8; 41,6
Kakoii 00bpeM(H.y.) 3aHrMaroT 2 MoJist ammuaka NH3?

1) 4,48wur; 2) 44,871; 3) 448m; 4) 22,41

KonTposbHast padora no teme "llepBoHavyanbHble XMMHUYECKHE MOHATHA"

Bapuanr |1

UucTeIM BelecTBOM sIBJsIETCS: 1) MOpCKas Bosia; 2) ClaJkui 4aii; 3) BO3IyX;
4)xucnopon
Jliia pa3feneHusi cMecH MOBApeHHOM COJIM U PEUHOTO0 TecKa CleAyeT MpoaAesaTh
cnenytomye oneparuu: 1) punbrpoBaHue, BIMapUBaHKE; 2) paCTBOPEHHE B BOJIE,
(dbunpTpOBaHUE, BRIMAPUBAHUE; 3) PACTBOPEHHUE B BOJIC, BhIMIApUBaHUE; 4) paCTBOPECHHE B
BOJI€, OT/IEJICHHE PACTBOpA MPU MOMOIIH JIEIUTEIbHON BOPOHKH, BhITAPUBAHUE
dusndeckoe SBICHHUE - TO.... 1)TasiHuE JIbJ1a; 2) prKaBJICHUE KEJIe3HOTO TBO3S; 3)
ropeHue JIpoB; 4) MPOKHCAHUE MOJIOKA
3anuck 4H; o603HauaeT: 1) yeTbipe aToMa BOJIOPOAA; 2) YeThIPe MOJIEKYJIBI BOJIOpoa; 3)
BOCEMb MOJIEKYJ BOJAOPOIA
Tonpko cllo)KHBIE BelllecTBa MPECTABICHBI B PAIY:

1) kucmopond, BogOpoa, cepa; 2) BoAa, KUCIOPO, BOJOPOA, 3) a30T, BOJOPOJ, COJsHAs
KHCTI0Ta; 4)B0oJ1a, CONSIHAS KUCIIOTA, CEpHAask KUCIIOTa
O xucnopojie Kak MpOCTOM BELIECTBE UJET pedb BO (pase:

1) Kucnopona Bxoaut B coctaB Bojbl. 2) Kucnopon - ras rmioxo pacTBOpUMBIN B BoJie. 3)
BanenTtHocTh Kuciaopona paBHa 18yM. 4) B cocTaB OKCHAOB BXOJIUT KUCIOPO]
OTtHocuTenbHast MOJEKYIsIpHas Macca cepHoil kucnoTel HoSO4 paBHa: 1) 95; 2)98; 3) 48;
4) 97
MaccoBas oy kanblus B kapooHate kanblus (CaCOs3) paBHa:

1) 28,16%; 2) 25,63%; 3) 40%; 4) 39,22%
Banentnocts a3ota B okcumax NO2 u N2Os cootBerctBenno pasna: 1) Il u IV; 2) IV u
I, ) ViulVv; 4) lulll
N3 nepeuncneHHbIx GopMyn cynbpumIom sSBIsSETCS:

1) MgSO0s; 2)CaCOgs; 3) MgSOys; 4)CuS
dopmyna okcuaa o6poma(l): 1) KBrO; 2) Br.Os; 3) Br20; 4) Br.Oy
Cymma ko3 unmenToB B ypapaenun peakuun HzS + 02> S + H20 paBna

1)3;2)5; 3)2;4) 7
K peakiusiM coeTnHEHUSI OTHOCHUTCS:
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1.KCIO3>KCI + KCIO4
2.Al(OH)3>AlL03 + H20
3.K20 + N205>KNO3
4.FeClz + Fe >FeCl;
14.B kakom KoimuecTBe BemectBa xyopoBogopomaHCl (mons) comepxutcs 0,6:10%
womexyr? 1)8;  2)0,08; 3)0,1; 4)1,6
15. Kaxkoit o6bem (H.y.)3anumarot 2, 1 moas nponena CsHes?
1) 4,48mm; 2) 44,8m; 3) cBoii BapuaHT oTBETa; 4) 22,470

KonTposabHas pa6ora no teme «OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COETUHEHMII»
IMosicHuTeIbHAS 3aNIHCKA
Kontponbnas padota Ne3 o teme «OCHOBHBIE KIIACChl HEOPTAHUYECKUX COSTMHEHUN» COCTOUT
u3 11 TecTOBBIX 3ajaHUM: NEBATH 3aJaHU  OlleHHuBarOTCs B 1 6amn; 3amanue NelO tpeOyer
3aMycy ypaBHEHUN XMMHUYECKUX peakiuil 1 oueHuBaeTcs B 40amna( mo 16 3a kaxaoe
3aMMCcaHHOE YpaBHEHUE peakiun); 3ajanue Nell n0IKHO CONMPOBOXKAATHCS PELIEHUEM 3a4a4u U
orieHuBaercs B 3 Oamta(no 10 3a Kakblil ATaM perieHns)
Hroro : 3a Bce NpaBUJIbHO BHINOJHEHHbIE 3a1aHus- 160
156- 1606---- «5»
106- 146----«4»

56- 96 -------- «3»
10 ---- 40 ----«2»
00 ----------—-- «1»

BpeMs BBINOJTHEHUS KOHTPOJIbHOM padoThI- 4SMUH

KonTposbHast padora mo reMe «OCHOBHbIE KJIACCHl HEOPTAaHUYECKUX COeINHEHUI»
BapuanTt 1

1. OO6myro XUMHYECKYIO (OPMYITy KUCITOT BhIpaskaeT 3amuch: 1) MenOm  2)Men(OH)m

3)HnRm 4)MenRnm

Kucnotaeim okcugom sieisercs: 1)CO2  2)ZnO  3)CaO  4)CuO

3. K memnouam otHOCsATCS BemecTBa, 00beauHenHsie B rpymmy: 1)H2SO3, Ba(OH)2, NaOH
2)Ca(OH)2, Fe(OH)s, KOH 3)NaOH, KOH, LiOH 4)KOH, Al(OH)3, LiOH

4. TlpaBoii yacThIO0 ypaBHEHUSI XUMUYECKOH peakiu okcuna cepbl(1V)u ruapokcuna mutust
SIBIIACTCS 3aMKCh: 1)...... =H,SOs3+ Li  2)...... =LipSOz+Hy  3)........ = H,SOs3 +
LiO 4)....... = LiSO3+ H20

5. Peakuuro MeXy KHUCIOTOW U OCHOBaHHEM HA3bIBAIOT: |)peakiueil HenTpanu3anun
2)peakiuei COeIMHEHNs 3)peakiuel pa3ioxkeHus 4)peakiuei ruapaTanuu

6. KucaoTHeIM OCTAaTKOM CEpHHCTOM KMCIOTH siBistercs: 1)-S 2)-SOs 3)- SOs4 4)-H

7. Kucnotsl: 1)pearupyroT ¢ COJSIMH, C KUCIOTHBIMU OKCUIAMH, C KHPAMH ¢ 00pa3oBaHUEM
MbLIa 2)pearupyroT ¢ KHCIOTaMH, Pa3beIaloT MHOTHE OPraHUYEeCKUE BEIICCTRA,
JEUCTBYIOT HA MHAUKATOPBl  3)pearupyror ¢ MeTalllIaMH, C COJISIMU, C OCHOBHBIMU
okcuaaMu 4)He pearupyrT ¢ KUCIOTHBIMU OKCUJIAMU M PACTBOPAMU COJICH, IPH
HarpeBaHUU Pa3nararTcs

8. Kucnoii conpto siBisiercst BenecTBo, hopmyna kotoporo: 1)NaHCO3  2) NazPOy
3)Na:KPO4 4)Mg(OH)CI

9. Xwumudeckas peakius, B pe3yibTaTe KOTOPOil MOXKHO MOJYYUTh CylIb(ar MeIu, - 3TO:
1)Cu(OH)2=...  2) H2SO4+ Cu(OH)2=..... 3)H2SOsz+ Cu(OH)2=..... 4)Cu(OH)2 +
HxS=...

10. Hamumute ypaBHEHUS peakiiii, C MOMOIILI0 KOTOPBIX MOXHO OCYIIIECTBHUTH
cnenyromue npespamierus: C ->CO; ->Na,COs3 ->CO; ->CaCOs3

11. Macca ocajaka, oOpa3oBaBIIETOCS B pe3yJabTaTe B3aUMOJACUCTBUS 5,21 Xiopua 6apus ¢

no



34

pPacTBOPOM CEpPHOM KHCIIOTHI, B35ITOU B M30BITKE, paBHa: 1) 4,624r 2)5,200r 3) 5,825t

4)9,250r
KouTtpoJjibHast padoTa nmo TeMe «OCHOBHBIE KJIACChl HEOPTraHHYECKHX COETMHEHH
Bapmuanr 2
1. OcHoBHbIM okcusioM siBisiercs: 1) CO2 2)ZnO  3)CaO  4)Cl.0Oy
2. C Bojoii He pearupyet okcua: 1)SOz 2)BaO  3)SiO; 4)CaO

3. Illenoun: 1)pearupyrot ¢ KUCIOTaMH, PAaCTBOPAMH COJIEH, pa3beaaloT MHOTHE
OpraHMYECKUE BEUIECTBA  2)pearupyroT ¢ KUCIO0TaMHU, HE pearupyroT ¢ paCTBOpamMu
COJIeH, Ha OOJIBIIMHCTBO OPraHMYECKUX BEIIECTB HE JICHCTBYIOT 3)pearupyror ¢
KHCJIOTaMH, TIPY HArPEBaHUH Pa3jiararoTcs, Ha OOJIBITMHCTBO OPraHMYECKHUX BEIIECTB HE
JNEUCTBYIOT 4) HE pearupyroT C paCTBOPAMHU COJIEH, C KUCIIOTHBIMHU OKCUAAMHU, TPU
HarpeBaHUHU pas3iararTcs

4. IlpaBoii yacTbio ypaBHEHMsI XuMuueckoi peakiuu okcugaa meau(ll) u cepHoit KuCIoTHI
SIBJISICTCS 3aMuCh: 1) ...... = CuO + H2SO4 2)...... =CuO +H20+S03 3)...... =H>0
+ CuSO4 4).....=H20 + CuSO4+ SO3

5. IIpoaykramu peakuu HEMTpanu3alMu SBISIOTCA: 1)KUCIIOTa U OCHOBAHUE 2)KUCIIOTA U

Bojia 3) cosib M BoAa 4)BOjia U OCHOBaHHUE

Tpexocuosnoit kucnotoit seisgercs: 1)HNO3 2)H2COz  3)H2SOs  4)HzPO4

Cynbshusl- 310 conu: 1)cepoBOAOPOTHON KHCIOTHl  2)CepHOM KUCIOTHI  3)CepHHUCTOMN

KHUCJIOTHI 4)COJITHON KUCIIOTHI

8. Cpenneli(HOpMaIBFHOMN) COJBIO SIBIISIETCS BENIECTBO, XUMUYecKast (hopMyia KOToporo: 1)
NaHCOs 2)NasPOs 3)K:HPOs 4)Mg(OH)CI

9. Cynedar memu(ll) Hemp3s moxyunTs npu B3aumoaencTeum: 1)Cu nu H2SO4(konm) 2)Cu
u FeSOs 3)CuO u H.SOs 4)CuO u SO3

10. Hamumure ypaBHEHUS peakiiyii, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYILIECTBUTH
crieayromue npespamieHus: Ca ->Ca0 ->Ca(OH), ->CaCl, ->Ca(NOs3):

11. Macca ocanka, 00pa30BaBIIErocs B pe3yibTaTe B3auMOACUCTBHS 1,7T HUTpaTa cepedpa
C XJIOPHJIOM M€, B3ITOM B U30bITKE, paBHa: 1)0,718r 2)2,870r 3)0,940r 4)1,435r

~No

KonTpoabHasi padora mo remam: «Ilepuoguveckuii 3aK0H 1 ePpUOAMYECKas
cucrema xummnuyeckux j1emMenToB /I. U. MenneneeBa. Ctpoenue atroma. CTpoeHue
BelecTB. XMMHYECKasl CBA3b)

[osicHuTebHAS 3aNIMCKA
Kontponbnas padota Ne4 o reme mo temam: «Ilepuoanyeckuii 3aK0OH M nepuonvecKast
cucremMa xumudecknx 3jeMeHToB /[. U. MenaeseeBa. Ctpoenne atoma. CTpoeHue
BelIeCTB. XMMHYECKas CBA3b» COCTOUT U3 20 TECTOBBIX 3aJaHUI, KaXJ0€ U3 KOTOPBIX UMEET
OJIMH BapuaHT oTBeTa. Cpeu MpeaioKEHHbIX 3a/1aHui OJTHO ¢ BHIOOPOM BEPHBIX YTBEPKACHUIA,
KOTOpOE OLIEHUBAETCS Takke B 10amn
HToro : 3a Bce NpaBUJIbHO BHINOJHEHHbIE 3a1aHus1- 200
196- 200---- «5»
120- 180---- «4»
66- 116 ------- «3»
16 ---- 56 —---«2»
00 ----------- «1»
Bpemsi BbINOJIHEHUS KOHTPOJIbHOM padoThi- 4SMUH

KountpoabHnas padora no remam: «Ilepuoguyecknii 3aK0H U NepHOAHYECKAs] CUCTEMA
xumudeckux 3j1eMeHToB /. . MenaeseeBa. Ctpoenue atoma. CTpoeHne BelecTB.
XuMHYECKasl CBA3b»
Bapmuanr 1
1. T'naBHO# XapakTEepUCTUKON aTOMa SBISIETCS: a)4UCIIO TPOTOHOB, O)IOPSAKOBBIA HOMED,
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10.
11.
12.
13.

14.

15.
16.
17.
18.

19.
20.

N =
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B)3aps] si/ipa, I') YUCJIO 3JIEKTPOHOB Ha BHEILIHEM YPOBHE

B manom mepuojie HaXoIuTCs: a)KaIbIHiA, 0)3070TO, B)XJIOP, T)KEIe30

B no6GouHo¥ noArpymnne HaXoAUTCs: a)XpoM, O)celieH, B)CBUHELL, T')aIFOMUHHIHA

DneMeHT, UMEIoIUi HarnOOJIbIITNE METAJUIMYECKUE CBOMCTBA: a)0epuILTuil, 0)IIUTHH,
B)MarHui, r)HaTpui

DNIeMEeHT, UMEIOIINI HANMEHBIIINE HEMETAUTHYECKHUE CBOMCTBA: a)KUCIOPoI, 0)dTop,
B)XJIOp, T')cepa

DJeMEeHTHI, KOTOPBIE PACIIONIOKEHBI B TPETHEM TEPHOE, IMEIOT: a)TPH JIEKTPOHA Ha
BHEIIIHEM YPOBHE, 0)BCETO TP AIIEKTPOHA, B)TPH SHEPreTUUECKUX YPOBHS, T')3aps aapa ,
paBHBIH +3

Ha BTOpOM 3HEpreTHYecKkoM ypOBHE MOTYT pacIioyiaratbesi He 0ojiee: a)23JIeKTPOHOB,
0)62JIEKTPOHOB, B)8 AIIEKTPOHOB, T') 1 8371€KTPOHOB

ATOM, KOTOPBII UIMEET pacipeaeICHNAE dIEKTPOHOB MO YHEPTETUIECKAM YPOBHSIM :
2e,8e,4e, 7T0: a)raymii, 0)CKaHIUN, B)KPEMHUM, T)TUTaH

3aps AIpa ¥ MaccoBOE YHCIIO aTtoMa 2*MgpaBHBI COOTBETCTBEHHO: a)+12 n 24, 6)+24 u 12,
B)+3 u 24, 1)+12 u 20

Yucsa NpOTOHOB, HEHTPOHOB, 2EKTPOHOB B aToMe B paBHBI COOTBETCTBEHHO: a)5,11 1 5,
06)5,6 m11,B)5,6u5, 1)5,5u6

Haubonpmmii paauyc aroma umeet: a)opom, 6)uon, B)dTop, I)XJiop

Bricmuii okcunt cocraBa 92000pasyert: a)xyop, 06)0epusuinii, B)HATPHA, T)a30T
Bonoponnoe coenmnnenne coctaBa DHs 00pasyer: a)kpeMHHMi, 0)KHCIOPOI, B) XpOM,
T')JIUTHI

Bepnsl mu crnienyroniue yrBepxkaeHus: A)CBONCTBa XUMUYECKHUX 3JIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB HAXOAATCS B MEPUOJUUECKOMN 3aBUCUMOCTH OT YHCIIa
AJICKTPOHOB Ha BHENIHEM ypoBHE aTtoma. b) [leproa — 310 ropu3oHTaNBHBIN Psif
XMUMHYECKUX JIEMEHTOB, HAUMHAIOIIUKCS IEIOYHBIM METAJVIOM U 3aKaHYMBAIOIIUNCS
WHEPTHBIM Ta30M. a)BEpHO TOJLKO A, 0)BepHO ToJbKO b, B)BepHO A u b, r)HeBepHO A 1 b
DIEeKTPOOTPHUIIATEIILHOCTh aTOMOB 3JeMeHTOB | VA-rpynmbi(cBepxy BHH3) : a)yObIBacT
0)Bo3pacTaeT B)CHauaja yObIBAcT, 3aTE€M BO3PACTAET TI')OCTAETCS HEM3MEHHOM
XUMUYECKUH 2JIEMEHT, 00J1a1at01Ui HauOOIbIIUM 3HaYEHUEM AJIEKTPOOTPHUIIATEIbHOCTH, -
ato: a)yriepoa C 6)azor N B) kucimopoa O r)drop F

BemectBo, xumuueckast popmyia koroporo HCI, 06pazoBano XUMHUECKOM CBS3bIO:
a)KOBAJICHTHOM HETIOJIAPHON 0)KOBaJECHTHOM MOJIIPHOW B)MOHHOM TI')METAIMYECKON
BemectBo, 00pa3oBaHHOE HOHHON XMMHYECKOU CBA3bIO, - 3T0: a) KF 0) K B)HF )R
Crenenp okucieHus +6 cepa umeer B coequHenuu: a) SOz  6)CuS B) HoS 1)H2S04
CrpykrypHas ¢popmyna B-A-B cootserctByer BerecTBy: a)SO2 6) CO2 B) H2S 1) SiO:

KonTpoabHasi padora no reme «Ileprnogudeckuii 3aK0H ¥ ePUOANYECKAS] CHCTEMA
xumunuyeckux 3jemMenToB JI. U. MenneneeBa. Ctpoenue atroma. CTpoeHue BellecTB.
XuMHYECKas CBA3b»
Bapuant 2

B Gonbiom nepuojie HaxXoaUTCA: a)BOA0POA, 06)docdop, B)KUCIOPOI, T')KaIUi
B rnaBHO# moArpyrmne HaXoUTCs: a)lIUHK, O)MBIIIBSK, B)KeJIe30, T)HUKEb
DneMeHT, UMEIOIIUIl HAaMMEHBIITNEe METaJUIMYECKUE CBOMCTBA: a)Kaluii, 0)CTPOHIIUH,
B)KaJNbILIUH, T)pyOuauii
DneMeHT, UMEIOIUi HauOOoIbIIINe HEMETAIITNYECKHE CBOMCTBA: a)a30T, 0)yriaepos,
B)KpeMHUH, r)docdop
DNeMEeHTHI, KOTOPbIE PACIIONIOKEHBI B VA TpyIie, UMEIOT: a)sATh JIEKTPOHOB Ha BHEIIHEM
ypOBHE, 0)BCEro MATh JIEKTPOHOB, B)IISITh SHEPTETHUECKUX YPOBHEMH, T)3aps sapa, paBHBIMA
+5
Ha nepBoM »HepreTrnueckoM ypoBHE MOTYT pacrojararhcs He Ooee: a)231eKTpoHoB, 0)4
ANIEKTPOHOB, B)6 3JIEKTPOHOB, T')8 AJIEKTPOHOB
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7. ATOM, KOTOPBII UMEET paclpeaesiCHHE HIEKTPOHOB M0 YHEPTETUIECKUM YPOBHSIM:
2e,8e,18e,2e, 3T0: a)kanbLUid, 0)KaagMuUi, B)IIMHK, T)MEIb

8. Xwummueckue CBOICTBA IEMEHTa ONPEACTISIOTCS: a)3apsiioM sapa aToMa, 0)4uciiom
BAJICHTHBIX 3JIEKTPOHOB, B)OOILIUM YHCIOM JIEKTPOHOB, I)MACCOBBIM YHCIOM aTOMa

9. Ymcia IpOTOHOB, HEHTPOHOB U HIEKTPOHOB B sApe atoma > Cl paBHEI COOTBETCTBEHHO:
a)l7,18u 17,06)17,17u 18,8)17,35u 17,1)17,18 1 0

10. 3apsn sapa atoma, coneprkaniero 1 lmpoTonos, 11 anekTpoHoB, 12 HeHTpoHOB, paBeH: a)+11,
0)+12, B)+23, r)+1

11. HauGonmpmwmii paguyc aroma UMEET: a)XJop, 0)cepa, B)pocdop, I')KpeMHUN

12. Beicmmii okeua cocraBa 9203 00pasyer: a)maruuii, 0)0op, B)Meb, I)KaIui

13. Bonmopoanoe coequaenne cocraBa HoD obpa3syer: a)yriepon, 6)cepa, B)docdop, r)drop

14. BepHbl u cnenyrolue yrBepxkaeHus: a)CBONCTBa XUMUYECKHUX 3JIEMEHTOB M 00pa30BaHHBIX
MU COETMHEHHUI HAXOSATCS B MIEPHOANYECKON 3aBUCHMOCTH OT BEJIMYHHEI 3apsI0B SIep
atomoB. b) I'pyrina — 3To BepTUKAIBHBIN PsiJ] 2JIEMEHTOB, UMEIOIIHNA OJMHAKOBYIO
BAJICHTHOCTH B BBICILIMX OKCHJAaX. a)BEPHO TOJIbKO A, 0)BepHO ToJbKO b, B)BepHbI Au b,
r)o0a yTBEepKJIEeHUSI HEBEPHBI

15. DneKTpoOTpUIATETFHOCTh ATOMOB 3JIEMEHTOB 2-T0 Ieproa(ciieBa HalpaBo): a)yobIBaeT
0)BO3pacTaeT B)CHauaja yObIBAaeT, a 3aTEM BO3pPACTaeT T) OCTAETCS HEM3MEHHOMN

16. XuMudecKuii 2JIeMEHT, 00JIaJaroIIHiA HanOOIBIIIAM 3HAYCHUEM JICKTPOOTPUIIATSIIEHOCTH, -
sto: a)natpuit Na  O)kammiit K B)mesuit CS  r)dpanmmitFr

17. BemectBo, xumuueckasi popmyna koroporo Hz , 00pa3oBaHO XMMHUECKOH CBS3bIO: a)
KOBaJICHTHON HEMOJSPHON 0)KOBAJIEHTHOM MOJIIPHOM B)HOHHOM T')METAIIMYECKOMN

18. BeriectBo, 00pa3oBaHHOE HOHHOM CBs3bIO, - 910: a)Fe  6) NaCl B)HCI 1)CL0O~

19. Crenenp okuciienus +2 kucinopoa umeet B coequnenuu: a)CaO 6) SOz B) NO r)OF;

20. CtpykrypHas ¢opmymna B=A=B cooTBerctByeT BemectBy: a) HO  6)CHs  B)H2S
1)SO;

Ox3ameH B 11 kiacce mpoBoautes B popmare EI'D.
6. YueOHO-MeTOAUYeCKOEe U MH(POPMAIIMOHHOE 00ecTieyeHue Y4eOHOro npeamera
CnucoK MCTOYHHKOB U JIUTEPaTypPhl

Hcnoab3yeMblii yueOHUK (HA3BaHUE, ABTOPbI, BbIXOJAHbIE TaHHbIE):
INa6puensu O.C., Octpoymo WN.I'., Cnanko C.A.. Xumus 10 knacc. ba3oBsiii ypoBeHb.
M., IIpocsemienue, 2023.
I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A.. Xumus 11 knacc. ba3oBblil ypoBeHb.
M., IIpocsemienue, 2023.

Ilepeyenb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET».
bubnuorpaduyeckue 3amucu 3IEKTPOHHBIX PECYPCOB COCTABIIAETCS B COOTBETCTBUM C
tpeboBanusamu ['OCT 7.82-2001 «bubmunorpadpuueckas 3anucek. bubnuorpaduyeckoe onucanue
AJIEKTPOHHBIX pecypcoB. O01ue TpeOOBaHUs U TPABUIIA COCTABICHUSY.

DJIEKTPOHHBIE pecypcehl:
I'opoackon Meroaudeckud LEHTp. MeToaudyeckoe MPOCTPAHCTBO I YYUTENEW CpeiHed u
crapuieid mkousl. https://mosmetod.ru.
2. Poccwiickas snekrponHas mkoia https://resh.edu.ru/
bubimoreka MockoBckoii aekTpoHHOH 1Kokl https://uchebnik.mos.ru/catalogue
3. Buneoypoxku Ha caiite "MUupoypok" https://iu.ru/video-lessons
4. bubnuoTteka BUACOYPOKOB 1O IIKOJIBHOW pOTpaMMe Ha caiTe
"Internetypok" https://interneturok.ru/
5. Onnaiin-nkona "3unaiika" https://znaika.ru/
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https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=
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6. Enunas xonnexius Lindposeix O6pazoBarensubix Pecypcos: http:// schoolcollection.edu.ru

7. MarepuajibHO-TeXHHYECKOe o0ecrieyeHne y4eOHOro npeamera

B xadecTBe MaTepuaTbHO-TEXHHUUYECKOTO 00ecIedeHrs y4eOHOTO MpeMeTa YKa3bIBaeTCs
HeoOxoauMoe st OOydeHHusl JHIICH3MOHHOE IPOrpaMMHOE obOecredeHue, o0opynoBaHHeE,
JIE€MOHCTPAIIMOHHBIE TPUOOPHI, MYIbTUMEAUWHBIE CPEACTBA, ydeOHBbIE (DUIBMBI, TPEHAXKEPHI,
KapThbl, IJIAKATBhI, HArJIAAHBIC HOC06I/I$I; Tpe6OBaHI/I$I K ayIuTOpUSAM — KOMIIBIOTCPHBLIC KJIACCHI,
aKaJeMHYSCKUE WIH CIICIUaIbHO 000PYAOBAHHbBIC AYAUTOPUH U Ja00PaTOPHUH, HATMYIUE IOCKH U
T.J.
O0s13aTenbHO HATMYKE JIOCKU U TTPOEKTOpa B KJlacce.

8. ObGecneuenue 00pa3oBaTEIbHOIO MPOLECCA IS JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI

IIpu HeoOxomumocTn paboyass mnporpamMmma ydeOHOTO TMpeAMeTa MOXKET ObITh
ajanTHpoBaHa i1 oOecredeHHs O00pa30BaATENBHOIO IpoLEecca JHMIAM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBBSI, B TOM 4YHCIIE€ Ul JUCTaHIMOHHOTO oO0ydeHus. [[ns storo ot
oOyuaromierocss TpeOyeTcsl NPEACTaBUTh 3aKJIIOUEHHE IICHXOJIOI0-MEIUKO-TIEearorniecKoi
komuccuu (IIMIIK) u nuunoe 3asiBieHue (3asBJICHUE 3aKOHHOTO TIPEICTaBUTENs).

B 3akmouennn [IMIIK noimKHO OBITH TPONIHCAHO:
- pexoMeHayeMas ydeOHasi Harpy3ka Ha oOydaromierocsi (KOJIM4ecTBO JHEH B HEENI0, YacOB B
JICHB);
- 000pyIOBaHKHE TEXHHYECKUX YCIOBHH (MPH HEOOXOIUMOCTH);
- COMPOBOXJACHHE W (WJIM) MPUCYTCTBUE POJAUTENCH (3aKOHHBIX TPEICTABUTENCH) BO BpeMs
y4eOHOTrO0 mpoitiecca (pyu HeOOXOAMMOCTH ),
- OpraHM3anusi TCHXOJIOTO-TIEarOrMuecKoro COMPOBOXKICHHE OOYYaroIIerocss C YKa3aHHEM
CHEIHAMCTOB U JOMYCTUMOMN Harpy3ku (KOJUYECTBA YacOB B HEJIEIIO).

Jl7ist OCYIIECTBIICHUS MPOLEAYpP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOMH
aTTeCTallMd OOYYAIOMIMXCSI NPU HEOOXOJAMMOCTH MOTYT OBITh CO3HaHbl (OHIBI OICHOYHBIX
CPEACTB, AaJaNTHPOBAHHBIC ISl JIMI] C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3J0POBbS U
MO3BOJISIONINE OLIEHUTH JOCTH)KEHUE WMHU 3aIUIAHMPOBAHHBIX B OCHOBHOW 00pa30BaTEIIbHOM
nporpaMme pe3yJbTaToB OOYy4YeHUST M YPOBEHb C(HOPMHPOBAHHOCTH BCEX KOMIICTCHIIHIA,
3asBJICHHBIX B 00pa30BaTEILHON IIPOrpaMMe.

dopma mpoBeneHHUS TEKYIIEH W HMTOTOBOM aTTECTAllMM IS JIMIl C OrPaHHYCHHBIMH
BO3MOJKHOCTSIMU 3JI0POBBSl YCTAHABJIMBACTCS C YYETOM HHIMBHIYAIBHBIX TCUXO0()U3HUECKIX
0coOeHHOCTeH (YCTHO, MUCBbMEHHO (Ha Oymare, Ha KOMIbIOTepe), B JopMe TECTUPOBAHUS U T.I1.).
[Ipu HEOOXOAMMOCTH CTYICHTY NPEAOCTABIISCTCS JOMOJHHUTEIBHOE BPEMs JUIS TOATOTOBKU
OTBETA Ha 3a4eTe WU SK3aMCHE.
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Ipunoowcenue 1
MWHOBPHAYKIN POCCINA

i
denepanbHOe rocyaapcTBeHHOE HroAXeTHOe 0bpa3oBaTeNbHOE yupexaeHne

BbICLLErO 06pa3oBaHMA

«PoccuiicKuil roCy1apCcTBEeHHbIN T'YMAHUTAPHBIA YHHBEPCUTET»
(®I'BOY BO «PITY»)

IIpeoynusepcapuii
npoepamma cpedHezo (0ouje2o 0opazoeanust)

AHHOTanMA K padoueil nporpaMme y4e0HOro mnpeamMera «XuMHs»

MecTto B yueOHOM IJ1aHe 10 xnacc — 1 u/Hen.

11 ximace — 1 4/Hen.
bazoBblii / yrnyOneHHbIN 10 xnacc — 6a30BbIN YPOBEHD
YPOBEHb 11 kmacc — 6a30BBIN YPOBEHB
JIOKyMEHTBI B OCHOBE [Tpukaz MUHITPOCBEILEHU A P® ot 12.08.2022 roma Ne 732 «O
cocTaBlieHUs paboueit BHECEHUH M3MeHeHH B  (enepanbHbIi  TrOCYAapCTBEHHBIN
MPOTPaMMBbI 00pa3zoBaTeNbHBIA  CTAaHAAPT CpeaHero oOmero oOpa3oBaHWs,

YTBEP)KJICHHBIN MprKa3oM MuHucTepcTBa 00pa3oBaHus u Hayku PD
oT 17 mas 2012r Ne 413.

[Ipuka3 MunuctepcTBa mpocpemeHus Poccuiickoit @enepanuu ot
18.05.2023 Ne 371 "O6  yrBepxacHuu  (emepalbHOM
00pa3zoBaTeIbHON TMPOrpaMMBbl  CpefaHero obmiero obpazoBaHus"
(3apeructpuponan 12.07.2023 Ne 74228)

Y4eOHuKH ["a6puensa O.C., OcrpoymoB WU.I"., Cnaakos C.A.. Xumus 10 xmacc.
ba3zoBbiii ypoBenb. M., [IpocBemienue, 2023.
["a6puensa O.C., OcrpoymoB W.I"., CnaakoB C.A.. Xumus 11 kmacc.
ba3zoBbiii ypoBenb. M., [IpocBenienue, 2023.

Hpyrue nocoous Xomuenko I'.II.. Tlocobue mo xumum Ui mocrynaronux B BY 361
(ecru UCTIOTB3YIOTCS) M., HoBas Bomna, 2021.

Xomuenko ['.II.. COopHuK 3amad W YHOpaXHEHUH MO XUMHH s
cpeanelt mkoJsibl. M., HoBast Bonna, 2021.

I'manaka H.JIL.. O6mas xumus. M., Materpan-npecc, 2022.

LBerkoB JILA. Opranuueckas xumuss. M., ['ymanurtap. wusznar.

BJIAIOC, 2020.
DNEeKTPOHHBIE PECYPCHI 1. F'opoackoit MeToauyYecKkuil IIEHTp. MeToAn4ecKoe MpoCTPaHCTBO
(ecau UCHOIB3YIOTCS) JUISL yauTesel cpeiHei U crapieit mkoisl. hittps:/mosmetod.ru.

2. Poccwiickas anektponHas mkoia https://resh.edu.ru/

bubnoreka MoCKOBCKO# 3JIEKTPOHHOM

mkoutsl https://uchebnik.mos.ru/catalogue

3. Buneoypoku Ha caiite "Uudoypok" https://iu.ru/video-lessons

4. bubnnoreka BUICOYPOKOB IO IIKOJIBHOM MpOTpamMMe Ha caiTe
"Internetypok" https://interneturok.ru/

5. Onmnaiin-mkoia "3uaiika" https://znaika.ru/

6. Enunas womneknust Ludpossix OOpazoBaTenbHbIX Pecypcos:
http:// schoolcollection.edu.ru



https://mosmetod.ru/
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=
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Crpykrypa yaeOHOTO
npeaMera

(mopsAOK U3y4eHHUs
OCHOBHBIX TEM)

10 KJIACC. OPTAHUYECKAS XUMUSA

Teopemuueckue 0CHOGbl OPZAHUUECKOU XUMUU

IIpenmer opraHuuecko XuMuM: €€ BO3HUKHOBEHME,
pPa3BUTHE U 3HAYEHME B IOJYYEHUM HOBBIX BEIIECTB U MATEPUAJIOB.
Teopust crpoeHus opranndeckux coeauHenuii A.M. bytieposa, e€
OCHOBHbIE MOJ0XKEHUS. CTpyKTypHbIE (POPMYJIBI OPraHUYECKUX
BeulectB.  ['omosiorus, wu3omepus. XuUMUYecKas CBsI3b B
OpPraHUYECKUX COECAMHEHUSIX — OJIMHAPHBIE U KPAaTHbIE CBA3H.

IIpencraBnenue o KiacCU(UKAUU OPraHUYECKUX BEILIECTB.
HomenknaTtypa opraHuueckux COEAMHEHHUH (cucTeMaTHdecKas) U
TPUBUAJIbHbIE HA3BaHUS BaXHEWIIMX MPEJCTaBUTENEH KI1accoB
OpraHMYECKUX BEILECTB.

OKClepUMEHTAJIbHbIE METOAbl HM3y4YEHHs] BEIIeCTB U HX
IIPEBpAILEHHI: 03HaKOMJIEHUE ¢ 00pa3llaMy OPraHUYECKUX BELIECTB
U MarepuajaMd Ha MX OCHOBE; MOJEIMPOBAHUE MOJIEKYI
OpraHUYECKUX BELIECTB; HalIo1eHue u OIHCaHKE
JEMOHCTPAIIMOHHBIX OIBITOB [0 TMPEBPAIICHUI0 OPraHUYECKUX
BELIECTB IPU HarpeBaHUM (IU1aBJIeHNE, OOYIIIMBAHUE U TOPEHHUE).

Yeneeooopoow
AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH u
9TaH — TPOCTEUINE TPEACTABUTEIN aIKaHOB: (U3MUECKHE U

XMMHYECKHE CBOMCTBAa (peakiuu 3aMelleHus] U TOPEeHHs),
HaxO0XXJICHUE B MPUPOJIC, TIOJIYICHHUE U TIPUMECHECHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUN PSJl. DTHICH
U TPOMWIEH — MPOCTEHIINE MPEICTaBUTENH AJIKEHOB: (hU3NYECKUE
U XUMHYECKHUE CBOWCTBA (peakuy THIPUPOBAHUS, TaJOTEHUPOBANS,
rUApaTaliii, OKUCJICHHMS M [OJHMMEpPHU3aluHu), TMOJIydeHUuEe U
IpPUMEHEHUE.

Anxanuensl. byraguen-1,3 u metundyraauen-1,3: crpoeHue,
BaXHEHIINEe XMMUYECKHE CBOWCTBA (peakuus MOJIMMEPU3ALINN).
[TosryueHne CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMUSI, TOMOJIOTHUECKUN

psan. AuetuieH — HPOCTEHIINN MpeICcTaBUTENb aJKUHOB: COCTaB,
CTpoeHue, (QU3NYECKUe U XUMHYECKHE CBOMCTBAa (peakuuu
TUAPUPOBAHUSA,  TAJIOTEHHUPOBAHUS,  TUApATAllMM  TOPEHHUS),

HOJTyYSHHE U IPUMEHEHHE.

Apenbl. bensom: cocraB, crpoeHue, QHU3MYECKUE U
XMMHUYECKHE CBOWCTBA (PEaKIMH TaJOTeHUPOBAHMS U HUTPOBAHUS),
HOJyYeHHE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, gusuieckue
U Xumudeckue — ceolicmea  (peakyuu — 2an02enupo8anus U
HUMPOBAHUS), NOAyYeHue u npumeHeHue. TOKCUYHOCTb apEHOB.
I'eneTnueckas cBsI3b MEX/Y YIJIEBOJOPOJAMH, MPHHAICKALIUMH K
Pa3JINYHBIM KJIACCAM.

[IpupoHble HMCTOYHMKM YriieBoAOpoaoB. IlpupomHslit ra3z u
nonytHele HeTsHbIe ra3sl. Hedts u e€ mpoucxoxaenue. Crocoobt
nepepabOTKH  He(pTH: TEpPEeroHKa, KPeKUHr  (TepMHUECKUil,
KaTanuTHueckuit), muponu3s. IIpoaykTel mepepaboTku HepTH, HX
NPUMEHEHHE B TPOMBINUIEHHOCTH M B ObITy. KameHHBIN yrosip u
IPOAYKTHI €ro nepepaboTKH.

OKCIIepUMEHTAIbHbIC METOJIbl _M3YYCHMs BEIIECTB U HUX
IpeBpalleHuii: 03HaKoOMIIeHHE ¢ 00pa3laMy IjIacTMacce, KaydykoB U
pe3unbl; KosuieKiu «Hedte» u «Yroiby»; MoIETMPOBAHUE MOJIEKYII
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YIJI€BOA0POJIOB u raJlor€HOIPOU3BOIHbIX; IIPOBEJICHUE
NPAaKTUYECKON paboOThl: TMOJyYeHHWE OTUJICHA W U3YyYCHHE €ro
CBONCTB.

Pacuémmnuie 3a0auu

Boruncnenus no ypaBHEHUIO XUMUYECKOM peakuuu (Macchl,
00bEMa, KOJIMUYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIHUU
110 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucnopoocooepocauue opzanuueckue coeOuneHus

[IpenenbHble OAHOATOMHBIE CHUPTBHL. METaHOJ U 3TAHOII:
CTpoeHHE, (U3NYECKHEe W XHMHYECKHE CBOMCTBAa (peakuuu C
AaKTUBHBIMH  MeETaJUlaMH,  TaJOT€HOBOJOPOJAMH,  TOpEHHE),
npuMeHeHue. BomopoaHble CBSA3M MEXAY MOJIEKYJaMu CIHPTOB.
JlericTBME MeTaHOJIa M ATAHOJIA HA OPraHW3M YEJIOBEKA.

MHoOTrOoaTOMHBIE CNUPTHL. JTUJIEHIVIMKOIb U TJIULEPHUH:
CTpoeHHEe, (PU3NUECKUe U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE
CO  INEJOYHBIMM  METaJulaMM, KayeCTBEHHas  peakius Ha
MHOTOATOMHbIE cnupThl). JleiicTBME Ha OpraHu3M YeloBeKa.
[IpumeHeHue riuiepuHa U STUIICHTJINKOJSL.

®DeHOoJI: CTPOCHHE MOJICKYIbI, (DU3UUECKHE M XHUMHUYECKHE
cBoiictBa. TokcuuHocTh eHona. [Ipumenenue denona.

Anbrerunpl U kemoHvl. Dopmanbleruj, aueTaibIerul:
CTpoeHue, ¢U3NYECKUe U XHMHYECKHe CBOWCTBAa (peakiuu
OKHCJICHUS U BOCCTAHOBJICHUSI, KAUECTBEHHbBIE PEAKIINN), IOJTydCHHE
Y IPUMEHEHUE.

Ayemon: cmpoeHue, Quzuueckue u xumudeckue ceolcmea
(peakyuu OKUCIeHUs: U B0OCCIMAHOBIEHUS), NONYYeHUe U NPUMEHeHUe.

OOHOOCHOBHBIE  TpeAenbHble  KapOOHOBBIE  KHUCIJIOTHI.
MypaBbUHass W YKCyCHasi KHUCJIOTBI: CTpPOEHHUE, (QHU3UYECKHE U
XMMHYECKHUE CBOMCTBAa (CBOMCTBa, oOOmIMe A Kiacca KHUCIOT,
peakuus Tepudukanun), noyryyeHue u npuMmernenue. CreapuHoBas
U OJICMHOBas KHCIOTHI KaK NpPEICTaBUTENM BBICHIMX KapOOHOBBIX
KUCJIOT. MbUIa Kak COJU BBICIIMX KapOOHOBBIX KHCIOT, X MOIOIIEE
NIEVCTBUE.

CrnosxxHble 3(pUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT.
lupponus  cnoxubix  3¢upoB. Kupel. [mapomus  Kupos.
[Ipumenenue xxupoB. buonoruueckast poJib KUpPOB.

VYrneBojsl: cocTaB, kiaccuuKaius yrieBoJaoB (MOHO-, JH-
U mojucaxapunisl). [Jroko3a — mpocTediuii  MOHOCaxapun:
OCOOCHHOCTH CTPOCHHUS MOJIEKYINbI, (PU3UYECKHE U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunom menu(ll), oxucnenue
aMMHauyHBIM pacTBOpoM okcunaa cepebpa(l), BoccraHOBIEHHE,
OpOo’KeHHE TJIIOKO3bI), HAaXOXXJEHHWE B MPHUPOJE, TNPUMEHEHHE,
6uonornyeckas poib. PotocunTes. PpyKTO3a KaK H30MEp TIIFOKO3BI.

Caxapo3za — TpeACTaBUTENb JAMCAXapUAOB, TUIPOJIU3,
HaXO0XJIEHUE B IPUPOJIE U IPUMEHEHHUE.

KpaxmMan wu wemmono3a Kak MNOPUPOJHBIE TOJUMEPHL
CrpoeHue kpaxmana M LEIUI0I03bl. DU3NUECKHEe U XUMHYECKHE
CBOMCTBa Kpaxmauia (THIPOIN3, KAYeCTBEHHAs PEAKIIHS C HOJ0M).

OKCIEPUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M HX
OpeBpallleHUi:  MpoBeAeHHe,  HAOMIOJAEHWE U OIHUCaHHe
JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHbIE
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peakuuu OJHOATOMHBIX CHHUPTOB (OKUCICHUE 3TaHOJa OKCHIAOM
meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBUE IIMLIEPUHA C
rugpokcuaoM menu(Il)), ampaernnoB (oKucCIEHHME aMMHAYHBIM
pactBopom okcuma cepebpa(l) wum rugpoxcumom  meam(Il),
B3aUMOJICHCTBUE Kpaxmajia C MOJOM); MPOBEICHUE MPAKTHUYECKOI
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnuie 3a0auu

Brruncnenusi mo ypaBHEHUIO XMMUYECKOW peakiu (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUJIM MPOAYKTa PEAKIUU
M0 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 UCXOHBIX
BEILIECTB WM MIPOJIYKTOB PEAKIIUHN ).

A3zomcoodepircawjue opzanuueckue cOeOUHeHUs

AMunbl. MeTwiaMHMH W aHWIMH: COCTaB, CTPOCHHUE,
bu3ndecKkue U XMMHUYECKHE CBOMCTBA (TOpeHHe, B3aUMOJCHCTBUE C
BOJIOM U KUCJIOTaMU).

AMUHOKHCIOTBI KaK am(oTepHbIe OpraHu4ecKue
coenuHeHusl. Dusnyeckne W XUMHUYECKHE CBONCTBA aMHUHOKUCIOT
(Ha mpuMmepe riunuHa). buonornueckoe 3HaYeHHE AMHHOKHUCIIOT.
ITentuner.

benku kak mpupoaHBIE BHICOKOMOJICKYJISIPHBIE COSIMHEHUSI.
[lepBuunas, BTOpUYHAs W TPETUYHAS CTPYKTypa OEIKOB.
XWUMHYECKHE  CBOMCTBA  OCJIKOB:  THAPOJHN3,  JICHATypalus,
KaueCTBEHHBIC PEaKIINU Ha OCTKHU.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHMsS BEIIECTB M MX
OpeBpalleHuil: HaOMIOJeHHEe ¥ ONMCAHHE JAEMOHCTPALIMOHHBIX
OTIBITOB: JIeHAaTypalus OeJIKOB MPU HAarpEeBaHUM, LIBETHHIC PEaKIUU
OEKOB.

Boicokomonexynapnule coeOunenusn

OCHOBHBIE  MOHATHS ~ XMMHHM  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN: MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJMMEPU3ALUH, CPEIHSS MOJIEKysipHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN — MOJIMMEpU3alus 1
MOJIMKOHICHCALIMS.

Inacmmacco (noausmueH, NOIUNPONUIIEH,
HOAUBUHUNXIOPUO, noaucmupon). Hamypanvusiii u cunmemuyeckue
Kayyyku  (0ymaouenosvlil, XIOPONPEHOBbIl U  UONPEHOBYbIIL).
Bonoxna: namypanvHvie (xn0nok, wepcms, wéikK), UCKYCCMBeHHble
(ayemamnoe 80JIOKHO, BUCKO3a), CUHmMemuyeckue (Kanpou u
JIABCaH,).

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M HX
OpeBpalleHUil: O3HAKOMJIGHHE ¢ 00pasllaMu TMPUPOTHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IIJIJACTMACC, Kay4yKOB.

11 KJIACC. OBHIASI 1 HEOPTAHUYECKASI XUMMUMSA

Teopemuueckue 0CHOGbL Xumuu

XUMHUYECKUN 3neMeHT. AToMm. Sfnpo artoma, H30TOIBI.
DOnekTpoHHas 000JI0YKa. DHEpreTHYeckue YpPOBHH, MOJYPOBHHU.
Atomuble  opOutamm, s-, pP-, O-amementsl. OcoOeHHOCTH
pacmpeneneHus SIeKTPOHOB 1O OpOUTAISIM B aroMax dJIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(UTYpaIusi aTOMOB.
DIEKTPOOTPULIATEIBHOCTb.

Ilepuomnueckuii  3axkoH u  llepuoamueckas cucrema
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xumuyeckux emeHToB 1. . MengeneeBa. CBsi3b nepuonieckoro
3akoHa U Ilepuoanyeckoil cucTemMbl XUMHUUYECKUX 3iieMeHToB J[. WM.
MeHngeneeBa ¢ COBPEMEHHOM  TEOpUEH  CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX M CIOKHBIX BEIIECTB MO TpyHmaMm u
nepuojaM. 3HaueHUE NEPUOAUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKask CBSI3b. BUbI XUMHUUECKOM
CBA3M  (KOBaJIGHTHas  HEMOJISIpHAas M MOJISIpHas, HWOHHafi,
MeTaJIJIN4EeCcKast). Mexanu3mbl ~ 00pa3oBaHMsl ~ KOBAJIEHTHOM
XUMUYECKOM  CBsi3u  (OOMEHHBIM M JIOHOPHO-AKIETITOPHBIM).
Bonoponnas  cBsi3b.  BajeHTHOCTb.  DNEKTPOOTPULATEIBHOCTb.
Crenenp okucienus. IoHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOCHHSL.
3aKOH MOCTOSIHCTBAa COCTaBa BELIECTBA. THUIBI KPUCTAIUTMUECKUX
PEMWETOK. 3aBUCUMOCTH CBOMCTBAa  BEIECTB OT  THNa
KPUCTAJUIMYECKOW PEIIETKH.

ITonsiTue o0  gucnepcHbIX  cucremax. VICTHHHBIE U
KOJUJIOMJIHBIE PACTBOPBL. MaccoBast 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHWYECKHUX COEMHEHHUI.
Homenknarypa HeOpraHM4eckuMx BeHIECTB. ['eHeTnueckas CBs3b
HEOPraHMYECKHUX BEIECTB, IPUHAUICKAMNX K PA3TUYHBIM KJIACCaAM.

Xumuyeckass — peakius.  Knaccudukamuss — XMMHYECKHX
peakuuii B HEOPraHMYECKOW M OpPraHWYeCKOM XWMHUHU. 3aKOH
COXpPAHEHUsI MAacCChl BEUIECTB; 3aKOH COXPAHEHUs W IPEBPALLCHUS
SHEPTUM NPU XUMUYECKUX PEAKIUAX.

CkopocTe  peakumu, €€ 3aBUCUMOCTh OT Pa3jiW4HbIX
daktopoB. OOparumple peaknud. XHUMHYECKOE pPaBHOBECHE.
@akTOoppl, BIUAKIIAE HAa COCTOSTHUE XHMHYECKOTO PpPaBHOBECHS.
[Tpunmun Jle [larensbe.

Onekrponutnueckas aucconuarnus. CunbHble U ciadbie
anekTposinutel. (Cpena BOOHBIX PpacTBOPOB  BEIIECTB:  KHCJAsd,
HeWTpanbHasi, menounas. [lousamue o 6000pooHom noxkazamerne (pH)
pacmeopa. Peakuuu noHHOTO 0OMeHa. [ udpoiu3 HeopeanuyecKux u
Op2aHu4ecKux eujecms.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [lonamue o6
97IeKMpOoaU3e pacniaeos u pacmeopos coleti. IlpumeneHue
3JIEKTPOJIN3A.

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HX
npeBpaleHuii: aemonctpanus tabnun «llepuogndeckas cuctema
xumuyeckux sneMeHtoB J[.M. MenneneeBa»; uzydeHue mojaeneiu
KPUCTAJUTMYECKUX  pemeTok;  HaOJMIOJeHHWe W OINHCaHue
JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX  OTMBITOB  (pa3lioKeHUE
MEepPOKCUJAa BOJOpPOJAa B MPUCYTCTBUU KarTajau3aTropa, ONpeeTIeHUe
Cpelbl  pacTBOPOB  BEUIECTB €  I[OMOLIBIO  YHHUBEPCAIBHOIO
WHJUKATOPA, peakiuy  MOHHOTO  OOMEHa); IIPOBEACHUE
npakTHUeckod paboTel «BnusHue pa3iauuHeix (akTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINI.

Pacuémmnuie 3a0auu

Pacuérel o ypaBHEHUAM XUMHYECKUX PEAKIIUil, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCMOJIB30BAHUEM TMOHSITHS
«MaccoBasi J10Ji BEIIECTBAY.

Heopzanuueckas xumus
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Hemeramnel. Ilonoxxenne HemeramnoB B Ilepuoguueckoit
cucTteMe XuMuueckux anemeHToB J[.M. MenzeneeBa 1 0COOCHHOCTH
CTpoeHusl aTOMOB. PU3HUYECKUE CBOIICTBA HEMETAJUIOB. AJIOTPOIIHS
HEMETAIUIOB (Ha MpUMepe KUCIopoaa, cepbl, Gocdopa u yriepona).

XUMHUYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TaJIOr'€HOB,
cepbl, a3ora, ¢ocdopa, yriepona U KPeMHHS) U HX COCTUHCHHM
(oxcuoB, KHUCIIOPOJICOAEPKALLIUX KUCJIOT, BOJIOPOJHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)XKHEMIINX HEMETAUIOB U UX COCIMHEHUM.

Mertaiuel. [Tonoxxenue metauioB B [leproanueckoit cucreme
xumudeckux anementoB JI. WM. MenxaeneeBa. OcobeHHOCTH
CTPOCHHS DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmme
¢uznueckue CBOICTBa METaJJIOB. CrnaBbl METaJIJIOB.
DNEKTPOXUMHUUECKUN Psijl HAPSHKEHUH METaIJIOB.

XUMUYECKHE CBOMCTBA BaXHEMIIMX METAJUIOB (HATPHIA,
KaJIui, KaJabI[Mi, MarHuM, aJlOMHUHHAM, IIMHK, XPOM, JK€JIe30, MEJlb) U
UX COCTUHECHUM.

OO6mue crnocoObl TMOJNydeHHUS METauloB. MeTamtyprus.
Kopposus  memannos. Cnocobwl  3awumel  om  KOppO3uu.
[IpumeHnenne MeTamioB B ObITY, IPUPOJIE U TEXHHUKE.

OKCHEPUMEHTATbHBIC METOJbl HM3YYEHHUS BEIIECTB W MX
IpEeBpAlllEHUN: H3ydeHUEe KOJUIeKIuH «MeTalasl M CIUIaBbI»,
00pa3loB HEMETAJUIOB; pEeIIeHWe HKCIEPUMEHTANbHBIX 3aj1ady;
HAOIOJICHHEe M OINMCaHUE JEMOHCTPALMOHHBIX M JIaOOpaTOPHBIX
OTILITOB (B3aMMOJEHUCTBHE THUIPOKCHIA AITIOMHUHHS C pacTBOpaMH
KHCJIOT U I1IeJIouel, KaueCTBEHHbIE peaklluy Ha KaTHOHBI METAJJIOB).

Pacuémmnuvie 3a0auu

Pacuérel Macchl BemecTBa WM 00bEMa ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIleCTBA, Macce WM 00bEMY OJJHOTO U3 YUaCTBYIOLIUX
B peaklMM BelIeCTB; pacu€rbl Macchl (00bEMa, KoJIMYecTBa
BEIIECTBA) IMPOJIYKTOB PEaKIMU, €CIAH OIHO U3 BEIIECTB HMEET

MIPUMECH.
Xumus u ycusnp
Pois XAMHUA B o0ecrieueHuun SKOJIOTHYECKOM,

SHEPTreTUYECKOW M THUIICBON 0€30MaCHOCTH, Pa3BUTUHM MEIUIIMHBEI.
[TonsiTHe 0 HAy4YHBIX METOJAX MO3HAHMS BEIIECTB M XUMHUYECKUX
peaKIui.

[IpencraBnenuss 00  oOmUX  HAaydyHBIX  MPUHIUIAX
MPOMBIIIJICHHOTO MOJTy4eHHS BAXKHEHIIIUX BEIECTB.

YemoBeK B MHpPE BCIIECTB M MAaTEpPUAIOB: Ba)KHEHIIME
CTPOUTENbHBIE MaTepHalibl, KOHCTPYKIIHOHHBIE MaTEpUalbl, KPacKH,
CTEKJIO, KepaMuKa, MaTepHallbl JUIsl JIEKTPOHUKH, HAHOMATEpHAaJIbI,
OpraHryYecKrue U MUHEpaIbHbIE YI0OPEHHUS.

XuMHST M 30pOBbE 4YEJIOBEKa: IpaBUja HCIOJIb30BAHMS
JIEKapCTBEHHBIX MPENapaToB; MpaBuiia 6€30MacHOTO HUCIOJIb30BAHUS
IpenapaToB OBITOBOM XUMUU B IIOBCETHEBHOW KU3HU.

cDOpMI:I KOHTPOJIA

VYCTHBIM OTBET, AOMalIHAs paboTa, TECThl, KOHTPOJbHBIE PAaOOTHI,
npakTuyeckas paboTa, saboparopHas paloTa, pelIeHHE 3ajad,
TBOpYECKasl paboTa, MpoeKTHas paboTa.
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