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IHosicHuTeIbHAA 3aMUCKA

[Iporpamma 1o XMMHH Ha ypOBHE cpelHero oOuiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUN K pe3ysbTaTaM OCBOEHMs (elepanibHON 00pa3oBaTeIbHON MNPOrpaMMbl CPEIHETO
obmero obpazoBanus (POIl COO), mnpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
obpazoBatensHOM cTtangaptre COO, ¢ yuérom Konuenuum npenojgaBaHMs yuyeOHOro INpenMera
«Xumusi» B 00pazoBarelibHbIX opranu3zanusx Poccuiickoit denepaiuu, pealn3yronuX OCHOBHBIC
o0Opa3oBaTenbHble MPOTrPaMMbl, U OCHOBHBIX NOJOXEHUH «CTpareruu pa3BUTHsI BOCIMTAHUS B
Poccuiickoit @enepannu Ha nepuon A0 2025 rona» (Pacnopsixenue [lpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MpOorpaMMBbl 10 XUMHUH, K OMPEACTICHUIO O0IIel CTpaTeruu
00y4eHHUs, BOCTIMTAHUS U PA3BUTHUS O0YYAIOLIUXCS CPEICTBAMU YUEOHOIO MpeaMeTa « XUMUs» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIENTyanbHble nosnoxkeHuss @I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1I€JIeH, CoJepKaHus, pe3ysbTaToB O0ydeHUs: M TpeOOBAHUN K YPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHue,  IOJlyyaeMO€  BBIIYCKHMKaMH  0011e00pa3oBaTelbHOM
OpTaHU3aIMH, SBISIETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPIIAIOIIUM
3TANOM pean3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIIIMX
L[EJIOCTHOW CHCTEME XMMHUYECKOIOo O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
IpUpobl, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyNbTyphl UEJIOBEKA, a TAKKE HKOJIOTHYECKU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOAHON cpene. Peanmsyercs Xxumudeckoe
oOpa3zoBaHHe OOy4aroIMXCs Ha YPOBHE CpPEIHEro o0Iero oopa3oBaHUs CpPEICTBAMH y4eOHOTO
npenMera « XUMHUS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEENIEHbI B IPOrpaMMe 110 XUMHUH C
y4€ToM creun(puKkd HayKd XMMUH, €€ 3HaYeHHs B MO3HAHWU MPUPOABI U B MaT€pUATIbHOMN >KU3HU
olmiecTBa, a Takke C Y4€ToM OOLIMX IeJied W TNPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparui.

XUMHUSL KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK UIpaeT 0ocoOyro poJib B COBPEMEHHOM
LUBWIN3ALMH, B CO3/JaHMM HOBOH 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHT CBOW BKJaa B
(hopMHpOBaHHE PALMOHAILHOTO HAyYHOTO MBIIIIEHMS], B CO3/IaHUE LIEJIOCTHOTO MPEACTaBIECHUs 00
OKpY>KaloIlleM MHMpe Kak O €IMHCTBE HPUPOABI U YeJIOBEKa, KOTopoe (HOpMHUpPYETCs B XUMHUHM Ha
OCHOBE NOHMMAaHHUSI BEILIECTBEHHOT'O COCTaBa OKPYKAlOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMU U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3anMOJEHCTBYS C IPYIrMMH €CTECTBEHHBIMH HayKaMM, XUMHS CTajla HEOTheMJIEeMON
YacThI0 MUPOBOM KYJBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO TPYJA U KHU3HH KAXKJ0r0 YJIeHa
obmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa co3uaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHI
HafpaBJIeHa Ha pelIeHue TI00aTbHBIX MPOOIeM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOrMYeCKOil 0€30MacCHOCTH U OXPAHBI 3710POBbSL.

B cootBercTBMM ¢ OOIMMH WENSIMH M TPUHIMIIAMH CpeIHEro oOIIero o0pa3oBaHMS
conepkanue npeamera «Xumus» (10-11 kimaccel, 0a30BbI YpOBEHb U3Y4YE€HHs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYalOUIMXCS, HEOOXOJUMYI0 UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKJIIOYEHHUS B IKU3Hb COLUYMA,
NPOAOIDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHUEH.

CocraBnsromumMy npeameTa « XUMHs SIBISIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMUs U
«O0mas 1 HeopraHuveckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUH MO HEOPTraHWYECKON XMMHUU (C BKIIOUCHHEM 3HAHUHA U3
o01eit XuMUM) U opranndeckoi Xxumun. @OopMUpOBaHUE JAHHON CUCTEMbl 3HAHUH MPH U3YUYEHHUH
npeaMmera obecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCErO MHOrooOpasusi BELIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanusi KypcoB — «Opranudeckas XxuMus» u «OOmas ¥ HeopraHudeckas
XUMHUsD» cpopMUpOBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K H3Y4YECHHUIO



yueOHOro MaTepuana U OOYCIIOBI€HAa HCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUW Ha
ONpeAeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKod XHMHH BeLIeCTBa
paccMaTpuBalOTCs Ha YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPTAaHMYECKUX COSAMHEHUH, a TaKKe
Ha YPOBHE CTEPEOXUMHUYECKUX U AIEKTPOHHBIX MPECTaBICHUN 0 cTpoeHuH BeecTB. CBefeHus 00
M3y4aeMbIX B KypCe BEIlIeCTBaX JAIOTCS B PA3BUTHH — OT YIII€BOJAOPOIOB JI0 CIOKHBIX OMOJIOTMUYECKHU
aKTUBHBIX COeTUHEHHH. B Kypce opraHnyeckoil XuMHUH MOJIy4aloT pa3BUTHE cPOpMUpPOBAHHBIE HA
YpOBHE OCHOBHOTO 001ero 00pa3oBaHus NMEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKON CBSI3H,
KJIaCCU(UKALMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM yrimom 3peHust B mpeamere «XuMHsS» 0a30BOr0 YpPOBHSI paccMaTpUBaeTCs
W3YYCHHBI Ha YypPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHUS TEOPETHUYECKUH MaTepuan u
(dakToNOrMuecKue CBEJCHUS O BEIIECTBaX M XMUMHUYECKON peakiuu. Tak, B 4acCTHOCTH, B Kypce
«OO0mmasi 1 HeopraHuveckas XHMHs» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaYEHHUE MEePUOJUIYECKOr0 3aKOHA C O0IIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3UIUH, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaome 10 00bSICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O Ba)KHEWINMX BELIECTBAX, MX COCTABE, CTPOECHHUM, CBOWCTBAX HU
MPUMEHEHHUHU, a TaKXKe 0 XMMHYECKHX PEaKLHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsietcs B Kypcax 10 wum 11 kiaccoB  sieMEHTaMU  COAEP)KaHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHYECKM M TPUKIAJAHON XapakTep. OTH 3HaHUA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3U XUMHH C IPYTUMHU HAYKaMU, PACKPBIBAIOT €€ pOJib B MO3HABATEILHOMN U MPAKTHYECKOM
JeSITeIbHOCTH YEJI0OBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHSI K IIPOIIECCY TBOPUYECTBA B 00JIACTH
TEOPUH M TMPAKTHUUECKUX MPUIOKEHUN XUMHUHU, TOMOTAlOT BBITYCKHUKY OPUEHTUPOBATHCA B
OOIIECTBEHHO U JMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KpUTHUECKU OCMBICTUBATh
WHpOpMAIUI0 W TPUMEHSTh €€ JJIs TOIMOJHEHUS 3HAHWUW, pEIICHUS HHTEIJICKTYaAIbHBIX W
AKCIIEPUMEHTANbHBIX HCCIEI0BATENbCKUX 3a/lady. B 1enom cojepkaHue ydeOHOTO MpeaMera
«XuMUsD» JAHHOTO YPOBHS H3yYEHHS OPUEHTHPOBAHO Ha (GOPMHUPOBAHUE Yy OOYUYAIOIIMXCS
MHPOBO33PEHYECKON OCHOBBI /Ml MOHUMaHHUS (UIOCOPCKUX HACH, TaKMX Kak: MaTepUualbHOE
€IMHCTBO HEOPTraHWYECKOTO W OPTraHWYECKOTO0 MHpPa, OOYCJIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM SKCHEPUMEHTA M PELICHUS
MPOTUBOPEYUN MEXKJTy HOBBIMH (haKTaMH U TEOPETUUECKHUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIU
XUMHH B PEIICHHH SKOJOTHYECKHX MpoOyieM, a Takxke MpobdieM cOepekeHUs SHEPreTHUYEeCKHX
PECYPCOB, CHIPbSI, CO3/IaHUsI HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.

B nnane perienus 3aa4 BOCIIUTAHUSA, Pa3BUTHS M COIUANM3AIMH OOYJAIOIIUXCS TPUHSATHIE
MporpaMMOil 1O XHMHH TOJXOJAbl K OMNPEACICHUI0 COACPKAHUSA W TIOCTPOCHHUS TIpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCANbHBIX YYeOHBIX JACWCTBUN, HMEIOIUX 0a30Boe
3HAYEHHE /IS PA3INYHBIX BUOB JACATEIHHOCTH: PEIICHUS POOIeM, TIONCKa, aHAIN3a U 00paboTKH
nH(pOpMalUK, HEOOXOAMMBIX Ui MPHOOPETEHUsS OIbITa MPAKTHYECKOH M HCCIeN0BaTeNbCKON
NeSITeTLHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpakTtuke npenogaBaHusi XMMHUH KaK Ha YPOBHE OCHOBHOT'O 00IIIEro oOpa3oBaHms, TaK U Ha
YPOBHE CpEIHET0 00111eT0 00pa30BaHMUsI, TIPH ONIPEACIICHHH COIePKATEITHHON XapaKTePUCTUKH TeIei
M3y4YeHUs TMpeaMeTa HaNpaBJICHHUEM IEPBOCTEIIEHHOW 3HAYMMOCTUH TPAAUIIMOHHO MPU3HAETCA
(hopMHUpOBaHHE OCHOB XHUMHYECKOHM HAayKd Kak oOOJJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOU JIESITEIIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJAMYECKON TOYKM 3PEHHUS TAaKOW MOJXO0J K OMPEETCHHUIO 1eJiel U3YUYeHHs MpeaMeTa sSBIsSeTCS
BIIOJIHE OTIPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs], IVIABHBIMHU LEJIAMM U3y4YeHHusl npeamera «XuUMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

1. dopmupoBaHHE CHCTEMBl XHMHYECKHUX 3HAHUHW KaK BaKHEHINEH COCTaBISAIONICH

€CTECTBEHHO-HAyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOH JiekKaT KIIOYEBBIC MOHSTHS,
(GbyHIlaMeHTaJIbHbIE 3aKOHBl M TEOPUU XHMHH, OCBOEHHE f3bIKa HAyKH, YCBOEHHUE H



MOHMMAaHHE CYIIHOCTH JOCTYHHBIX OOOOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa,
03HAaKOMJICHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

(dbopMHpOBaHKE U PA3BUTUE IMPEICTABICHUN O HAYYHBIX METOAAX MO3HAHHS BEIIECTB U
XUMHUYECKHUX peakIuii, HEOOXOAUMBIX IJIsi IPUOOpPETEHUS] YMEHHM OpPHEHTUPOBATHCS B
MHUpE BEUIECTB U XUMUYECKUX SIBJICHUM, HUMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U
[MOBCETHEBHOM KU3HH;

pa3BUTHE YMEHHI 1 CIOCOOOB JAEATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHHEM 1 00BSICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOACHHEM IMpaBuil 0Oe30macHoro oOpaimeHus ¢
BELIECTBAMH.

Hapsiny ¢ stum, conepskarenbHas XapaKTEpPUCTHKA LCJIEd M 3aJad U3Y4YCHMs IpeaMeTa B
[IporpaMMe 110 XMMHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMHU B
cucreMe cpefHero oomero oopasoaHusa. CerogHs B NMPENoJaBaHUU XUMHUU B OOJIbIIEH CTENEHU
OTAAETCS MPEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJepKaHus 00yueHHsI, OpUEHTHPOBAHHON Ha
IIOJITOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliy, BIaACioLero He HabopoM 3HaHUH,
a QyHKIMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOAMM U YMEHUSIMU AKTUBHOTO MOJTY4€HUS 3HAHUI
Y IPUMEHEHUS UX B PEAJIbHOM JKU3HU JUIsl PEILICHUS IPAKTUYECKUX 3a1ad.

B cBs3u ¢ 3TUM npu U3yUYEHUH NpeaMeTa « XUuMUs» TOMUHUPYIOIIEE 3HaU€HNUE TPUOOPETaoT
TaKHe LEeIH U 3a]1a41, KaK:

1)

2)

3)

4)

5)

ajanrauus o0y4aromMxcs K  YCJIOBUSM  JMHAMHUYHO  PAa3BUBAIOLIETOCS  MHpa,
(dbopMUpOBaHNE HMHTEIUIEKTYalIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYZHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPaMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYArOIIMXCS KITIOYCBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIHIA),
UMEIOIIMX YHHUBEPCAJIbHOE 3HAu€HHWE Ui Pa3IUYHBIX BHJIOB JESATEIBHOCTH: PELICHUS
npo6JieM, IoKcKa, aHau3a U 00paboTKK HHGOPMAIUU, HEOOXOIUMBIX JJIsl IPUOOPETEHUS
OTbITA JAEATENbHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B MO3HAHUM XUMMH, a TAKKE JJIs
OLICHKM C TO3MIMKA 3KOJOTMYECKOW O€30MacCHOCTH XapaKTepa BIUSHHUS BELIECTB H
XUMHMUYECKHX MPOLIECCOB HA OPTaHMU3M UYEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, NHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJaroImuxcs: CocOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBbIE 3HAHUS 110 XUMHU B
COOTBETCTBUM C JKM3HEHHBIMH IOTPEOHOCTSMH, HCIOJIb30BaTh  COBPEMEHHBIE
MH(GOpPMAaIMOHHbIE TEXHOJIOTUHU JJIs TIOMCKA M aHajau3a y4eOHOW M HaydHO-IOMYJSPHOM
nH(pOPMaLIUK XUMUYECKOTO COAEpHKAHMUS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLIMATUBHOTO U JIOTHYECKOT0 MBILIUICHUS,
Ha0J110/1aTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MTPH TUIAHUPOBAHUU U TIPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHHE y oOydaromuxcs yOexJAEHHOCTH B T'YMaHUCTHMYECKOW HAalpaBIEHHOCTH
XUMUU, €€ BaXHOW pONM B peIIeHUH TIJIOOATBHBIX MPOOJIeM PpalMOHAIBHOTO
MPUPOJONONIB30BAaHUS, IONOJHEHUS] HJHEPreTMUECKUX PpEeCcypcoB U  COXpaHEHHS
IIPUPOJHOTO PAaBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K IPUPO/IE
U CBOEMY 3[I0POBBIO, @ TAK)KE MPUOOPETEHHUS OMbITA UCIOIb30BAaHUS MOTY4YEHHBIX 3HAHUHN
JUIs TPUHATHS TPAMOTHBIX pEUIEHWH B CHUTYallUsX, CBA3AHHBIX C XUMHUYECKUMH
SIBIICHHSIMH.

B ydebnoM mmane cpemHero oOrmiero oOpa3zoBaHus mpeaMeT «XuMus» 0a30BOro ypOBHS
BXOAUT B COCTAB HpeI[MeTHOfI 06JI3.CTI/I ((ECTGCTBGHHO-H&Y‘IHBIG NpeaAMCETBD).

["ozbl 00yUeHUs Koi1-Bo 4acoB B HEIETIO KonnuectBo yueOHbIX | Beero uacos
HEJEIb
10 kmacc 1 34 34
11 knacc 1 34 34
Bcero gacos 68
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B cootBerctBuum co cr.16 ®3-Ne273 «OO6 obOpa3zoBanum B Poccuiickoit denepanumy»
peanu3zanusi 00pa3zoBaTEIHLHOM MPOTPaMMBI BO3MOKHA C MPUMEHEHHEM 3JIEKTPOHHOTO OOyUeHUS U
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

COJEP)KAHUE OBYYEHMA YYEBHOI'O IIPEIMETA «XHUMMUSA» (O6a3oBbii
YPOBEHBb)

10 KJTACC
OPI'TAHUYECKAA X1MUA
TeopeTnueckne OCHOBBI OPraHNYECKOW XUMHUH

IIpenMer opraHuyeCKOi XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAUECHUE

B IIOJIyUEHUHU HOBBIX BELIECTB M MaTepHUajoB. Teopusi CTPOEHMs] OPraHUUYECKUX COETUHEHHM
A. M. byrtnepoBa, e€ ocHOBHbIE NoJjokeHHS. CTpyKTypHbIE (DOPMYJbl OpPraHMYECKUX BEIECTB.
I'omonorus, nzomepust. XuMudeckasi CB3b B OPraHUYECKUX COSAMHEHUSIX — OJJMHAPHbIE U KpaTHBIE
CBSI3H.

[IpencraBienne o KiacCUPUKAMU OpPraHUYECKUX BellecTB. HoMeHKkIaTypa OopraHM4ecKux
COeIMHEHU (CucTeMaTHyecKas) U TPUBHAJIbHBIC HA3BaHMS BAKHEWIIMX HpeICcTaBUTENEH KIaccoB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALEHUI: O3HAKOMIIEHUE C
oOpa3aMu OpraHMYECKHUX BELIECTB M MaTepuajaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ
OpPraHUYECKUX BEIIECTB, HAOIIOJACHNE U OMUCAHNE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALLICHHIO
OpPraHMYECKUX BEIIECTB IIPU HarpeBaHuu (TJ1aBjeHHe, OOyTIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psaA. MeraH W 3TaH — MpocTeuime
MIPEJICTaBUTENIN alIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMELCHUsS U TOPEHHUS),
HaXO0XJIEHHUE B IPUPOJIE, MOTYIEHHE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUI pPsil. DTUIEH U NPONWIEH — NPOCTEHIINE
MIPE/ICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XMMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3aLliN ), TOJIyY€HNE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wmetunOyragueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKHE
cBOMcCTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUSI, TOMOJIOTHYECKUN psll. AUETHIIEH — MPOCTEHIIHIA
NPEJCTaBUTENb AJKHHOB: COCTaB, CTpPOCHHE, (U3NUYECKHE M XUMHUYECKHUE CBOMCTBa (peakuuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALINN, TOPEHHUS), TOJyUYCHHE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJJOTCHUPOBAHUSI W HUTPOBAHUSA), IOJIyd€HHE M TNpUMEHeHue. Toiyosl: cocTaB, CTPOEHHE,
¢u3nyeckre U XMMUYECKHUE CBOMCTBA (pEeakIMH TaJOreHUPOBAaHUS W HUTPOBAHUS), TOIYUYCHUE U
IIpUMEHEHHE. TOKCHYHOCTH  apeHOB. ['eHeTmyeckas CBA3bL  MEXAY  YIVICBOJOPOJAMH,
MIPUHAIEKALTUMU K Pa3IMYHbIM KJIaCCaM.
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[TpupoaHble MCTOYHUKU YIIeBOAOPOAOB. [IpuponHbIii Ta3 M MOMyTHblE HE(TSHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HeDTH: MEPEroHKa, KPEKUHT (TEPMHUUCCKUH,
KaTaIUTUYECKUH ), muponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosb U NpoayKThl €ro IepepadoTKH.

OKCIIEpUMEHTAJILHBIE METOJbl HM3YYEHMsI BEIIECTB M MX IPEBPAIIEHUN: O3HAKOMJICHHE C
o0pa3liaMu IUIacTMace, KaydyykoB M pe3uHbl, kouiekunu «Hedtb» n «Yroaby», MoaennpoBaHue
MOJIEKYJ1 YIJI€BOJOPOI0B U T'aJIOT€HOIIPOU3BOIHBIX, IPOBEICHUE TPAKTUYECKON paOOThI: OJyUYEeHUE
JTWJICHA U U3yYEHUE €0 CBOMCTB.

Pacuérueble 3anauu.

Bbruuciienus no ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO
BELIECTBA UJIU IPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHeHUs!

[IpenenpHble OQHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTPOEHHE, (U3UYECKHE U
XMMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMU METajulaMH, TajlOT€HOBOJOPOAAMU, TOpPEHHE),
IIpUMeHEeHHe. BogopoiHele CBsI3U MEX1y MOJIEKYJIaMH CIIUPTOB. J[efiCTBME METaHOIA U 3TaHOJIA Ha
OpraHM3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPThL. DTHJIECHIIMKOIb U TIIULEPUH: CTPOEHHE, PU3NUECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJIEICTBUE CO LIETIOUYHBIMU METAJUIAMU, KAUECTBEHHAs peaKIlMsl HA MHOIOATOMHBIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHneHue riauepuHa u 3TUIIEHTTTUKOIS.

®deHoI: CTpOCHHUE MOJIEKYJIbI, (PU3NIECKAE U XUMHUYECKHUE CBOWCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue ¢peHona.

Anbreruapl 1 KeToHbl. POpMabAeTHl, aleTATBACTH/I: CTPOCHUE, (PU3HUECKIe U XUMUIECKHE
CBOWCTBa (peaklUMU OKHMCICHHS U BOCCTAHOBJIEHHUS, KAaueCTBEHHBIE pEAKLMHU), MOJIy4YeHUE H
IIPUMEHEHHUE.

OHOOCHOBHBIE Tpe/ieNibHbIEe KapOOHOBBIE KHUCIOTHI. MypaBbHHAs M YKCYCHas KHCIOTBI:
CTpO€HHE, (PU3NYECKHUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, oOLIMe Ui Kiacca KUCIOT, PEaKIHs
TepuUKaMK), ModydeHHe | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCJIOTHI Kak
MIPEICTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCJOT, UX
MoIOlIee ACHCTBUE.

Crnoxuble 3(Upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(UPOB.
XKupsl. 'maponns xxupos. [Ipumenenne xupos. buonorudeckas poiib KUpPOB.

VYrneBoabl: cocTaB, KilacCHU(pUKaLUs YIieBOAOB (MOHO-, M- U monucaxapusl). ['nmokosza —
INPOCTEHIIMIA MOHOCAaXapHuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMmMuadyHbIM PacTBOPOM OKCHJA
cepedpa(l), BoccTaHOBiIEeHHE, OpoOKE€HHE TJIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, IPUMEHEHHE,
ouonorudeckas poiib. GotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nesmnono3a kak IpupojHble nosuMmepbl. CTpoeHHE Kpaxmajla M LEJUIIOJIO3BI.
duznyeckne U XMMHUYECKHUE CBOIMCTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

OKCIIEpUMEHTAJIbHBIE METO/Ibl W3YYEHHUs BEUIECTB W WX MpEBpallleHUuH: MpOBEIEHUE,
HaOJI0ICHNE U OMHMCAaHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKucieHue dTaHoia okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB
(B3aumogpeiictBue raunepuHa ¢ ruapokcugoM meau(Il)), ampaerunoB (OKHCIEHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpoxcumom meau(ll), B3aumomeicTBue Kpaxmaia ¢ HMOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOTHI: CBOMCTBA paCTBOPA YKCYCHOU KHCIIOTHI.

Pacy€rHble 3a1aun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOM peakiuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU NPOJYKTA PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTcoaep:kale OpraHnyecKue CoeIHHEeHu .




AMHHOKHCTIOTHI Kak aM(OTepHbIe OpraHnuecKue coeAnHeHus. Ou3nveckre U XUMUIECKIE
CBOMCTBAa aMUHOKUCIIOT (Ha mpuMepe ruinHa). buonoruueckoe 3HaueHne aMuHOKUCHOT. [lenTuapt.

benku kak mnpuposHbIE BBICOKOMOJICKYJISpHBIE coeauHeHus. llepBuuHas, BTOpUYHAs U
TpeTH4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKITUHN HA OCIIKH.

DKClepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB W WX INpeBpalleHUil: HaONIoJeHue u
OIMHMCaHWE IEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalus OCIKOB IIPH HATPEBAaHUH, IIBETHHIC PEAKIIUU
OEIKOB.

BricokomosieKyJIIpHbIE COeTNHEHUs

OCHOBHBIE TOHATHS XHMHHM BBICOKOMOJIEKYJIAPHBIX COEIMHEHUW: MOHOMED, IOJIHUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb IIOJUMEPU3ALINM, CPEIHAS MOJIeKyIgpHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNN — TIOJIMMEPHU3aLUs U MOJUKOHACHCALUS.

OKCIEPUMEHTAIbHBIC METOJIbl M3YYEHHUs] BEIIECTB W MX MPEBPAIICHUN: O3HAKOMJICHUE C
o0Opa3amu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MeXnpeAMETHBIE CBSI3H.

Peanuzaius MexnpeaMeTHBIX CBA3€H NpU M3y4YeHHHM opranudeckoil xumuu B 10 kiacce
OCYIIIECTBIISETCS Yepe3 UCIIOb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MIOHSATUH, TaK ¥ TIOHSTHA,
SIBJISIFOLIIUXCS] CACTEMHBIMM JIJ1s1 OT/AEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBICHUE, HAYYHBIM (DAKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHallM3, CHUHTE3, Kiaccuukaius, MNepHOJUYHOCTh, HAONIOJCHUE, H3MEPEHHE, SKCIEPUMEHT,
MOJIETTUPOBAHUE.

®duzuka: MaTepus, 3HEpPrus, Macca, aToM, 3JEKTPOH, MOJEKYJa, SHEPTeTUUECKUI YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BENIECTBA, (PM3MUECKHUE BEIMYMHBI U SAMHHIIBI X
W3MEPEHHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BelleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHEpaBI, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHoNorrs: NMUIIEBbIE MPOIYKThI, OCHOBBI PAallMOHAJIBHOTO NMHUTAHMS, MOIOLIUE CPEACTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE TpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJITACC

OBIIAA 1 HEOPTTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XMMHH

XuMmudeckuil asneMeHT. AToM. Sapo aroma, U30TOMBL. DJNEKTPOHHAs 00OJIOYKA.
DHepreTHYecKue ypOBHH, MOIYPOBHH. ATOMHBIC opOuTamu, s-, pP-, d- amemeHTh. OCOOCHHOCTH
pacmpesienieHuss AIEKTPOHOB IO OpOWTANsIM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema Xxumuyeckux daeMmeHToB JI. U
MenneneeBa. CBs3b MEPUOANIECKOTO 3aK0HA U [leproanueckoi CUCTEMbI XMMHUYECKUX AJIEMEHTOB
H. W. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB O TPyMIaM U
nepuoaaM. 3HaueHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. Buabl XUMHUYECKOW CBSI3M (KOBaJeHTHas
HEeMoJIsIpHasl W TOJsIpHAas, HWOHHAs, MeTalmudeckas). MexaHu3Mbl 00pa3oBaHHUS KOBaJCHTHOMN
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-AKIENTOpPHBIN). BomopomHas cBs3b. BaneHTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKUceHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BelleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTb CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMJHBIE pacTBOpbl. MaccoBast A0js
BEILIECTBA B pacTBOPE.




Krnaccudukanus HeopraHMUeCcKUX coeAuHeHuil. HoMEeHKIaTypa HEeOpraHMYeCKHUX BEIIECTB.
I'eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHAICKAIUX K PA3TUYHBIM KJIACCAM.

Xumuueckass peakuus. Kiaccupukamyss XUMHUECKUX pEAKIMA B HEOPraHUYECKOW U
OpraHUYEeCKONM XUMHUHU. 3aKOH COXPAHEHMSI MAacChl BELIECTB, 3aKOH COXPAHEHMS W IPEBpaALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3lM4YHBIX (akTopoB. OOpaTUMBbIE peaKIHHU.
Xumunueckoe paBHoBecue. DakTOpsl, BIUSIONINE HA COCTOSHUE XUMUYECKOTr0 paBHOBeCHs. [[puHuumn
Jle lllarense.

Onekrponutuueckas auccormanusa. CuibHbIe W cladble 3JeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHasl, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIepuMEHTAIbHbBIC METO/Ibl H3YUEHHsI BEHIECTB U UX MPEBPALICHUH: 1eMOHCTpAIUs Ta0JIHII
«Ilepuoguyeckas cucrema xumudeckux syiemeHTtoB J[. M. MenneneeBa», uszydeHue Mopeleu
KPUCTAINTMYECKUX PEIIETOK, HAOMIOJEHUE U OMHCAHHE JEMOHCTPAIIMOHHBIX U JabOpPaTOPHBIX
OMBITOB (Pa3yIOKEHHE TMEPOKCHIA BOJOpPOAa B MPHUCYTCTBUHM KaTalu3aTopa, OMpENETICHUE Cpeibl
pacTBOpPOB BEIIECTB C IMOMOIIBI0 YHUBEPCATHLHOTO HWHAMKATOPA, PEaKklUd HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTHYECKON paboThl «BiusiHME pasnmudHbIX (AKTOPOB HA CKOPOCTh XUMHYECKON
peakLum.

PacuérHpie 3a1a4u.

Pacuérel 0 ypaBHEHUSM XUMHYECKUX PEAKLMd, B TOM UYUCIE TEPMOXMMHYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckasi Xumms

Hewmeransl. [Tosoxenne Hemetauios B [lepuonyeckoi cucteMe XMMUYECKUX 2JIEMEHTOB /J1.
W. MenpeneeBa u 0COOCHHOCTH CTPOESHHs aTOMOB. PU3NUYECKHE CBONCTBA HEMETAIITIOB. AJIJIOTPOIHUS
HEMETaJUIOB (Ha IMpUMepe Kucaopoaa, ceprl, pocdopa u yriepoaa).

XUMUYEeCKHE CBOMCTBa BaXKHEHIINX HeMeTalioB (TaJoreHoB, cephl, a3oTa, ¢ocdopa,
yriiepo/ia ¥ KPEeMHUS) U UX COEAUHEHUN (OKCHJIOB, KHUCIOPOICOACPKAIINX KHUCIOT, BOJOPOIHBIX
COCIMHCHHM ).

[IprMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meraiuel. [lonoxenne meraiuioB B [leproanueckoi cucreMe XuMHUUECKUX dnemeHTos 1. 1.
MenneneeBa. OcCoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O000JI0YeK aTroMOB MeTauioB. OOmue
¢busnueckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKHH psl HampsKeHU
METAJLIOB.

XUMUYEeCKHE CBOMCTBA BaKHEHIIINX METAIIOB (HATPUH, Kaluil, KaJbIMil, MATHUH, A TFOMUHUH,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METO/Ibl U3YUEHHUs BEIIECTB U WX MPEBPAIICHUIN: N3yYeHHE KOJUIEKIIUU
«MeTaJsl U CIUIaBbl», 00Pa3I[0OB HEMETAIIJIOB, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4, HAOII0IeHNE
U ONHCAHHE JEMOHCTPAIIMOHHBIX U J1a0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBHE THAPOKCHIA
QTFOMUHHUSI C PACTBOPAMH KUCIIOT U IIEI0YeH, KaYeCTBEHHBIE PEaKIIMY Ha KATHOHBI METAJLIOB).

Pacu€THpie 3a1a4u.

Pacuérer maccel BemecTBa win 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMus 4 :KU3Hb

Ponp xumum B 00€CTICUEHHH DKOJIOTHYECKOM, SHEPTeTHYECKOW M MHUIIEBOW 0€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEUIECTB U XUMHUYECKUX PEAKIUH.

[Ipeacrasnenuss 06 oOMMX HAYYHBIX MPHUHIMIAX MPOMBIILICHHOTO MOTYYEHUS BaXKHEHIIINX
BCIIECTB.




YenoBek B MHUpE BELIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIIMOHHBIE MaTe€pUasbl, KPAaCKH, CTEKIO, KEpaMHMKa, MaTepHalbl Ul DJJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00PEHUSI.

XUMUS 1 3I0pOBBE YEJIOBEKA: IIPABUIIA UCIIOJIB30BAHMS JIEKaPCTBEHHBIX IPENapaToB, IpaBuila
0€30IacHOT0 UCIIOB30BaHMS MIPENAapaTOB OBITOBOM XUMHH B MTOBCEHEBHOM KU3HHU.

MexnpeamMeTHble CBSA3H.

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPHU M3YYEHUHU OOIIeH M HeopraHudeckoi xumuu B 11
KJIacce OCYILIECTBISETCSA Yepe3 MCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, Tak U
IIOHATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOw1re ecTeCTBEHHO-HAYYHbIC MOHATHUS: Hay4HbIH (akT, rMnore3a, 3aKOH, TEOpUs, aHaJIM3,
CHHTE3, KJIAacCU(pUKAIMI, TMEePUOJUYHOCTh, HAOIMIOACHUE, OKCIEPUMEHT, MOJACIHPOBAHHUE,
U3MEpEHUE, BJICHUE.

@dusuka: Marepus, DHEprus, Macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOI,
pallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (U3NICCKUE BEIIMIUHBI U €IMHUIIBI KX H3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocucreMa, buocgepa, Makpo- U MUKPO3JIEMEHThI, BATAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepaibl, FOpHbIE TOPO/JIbL, TOJE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonmorusa: XMMHU4eCKask NMPOMBIIIIEHHOCTb, METAJULYPIHsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUaIoB, CEJIbCKOXO35CTBEHHOE IIPOU3BOJICTBO, IIUILIEBAs IIPOMBIILIJIEHHOCTD,
(bapMmarieBTHYECKasi TIPOMBIIIJICHHOCTb, IIPOU3BOACTBO KOCMETUYECKHX IMPENAapaToB, MPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

IInanupyemsle pe3yJibTAThl 0CBOCHHS Y4eOHOI0 npeaMeTa « XHMHUS»
JIMYHOCTHBIE PE3VYJIbTATHI
®I'OC COO ycranaBiauBaeT TpeOOBAaHUS K pe3ysbTaTaM OCBOEHHUS OOy4arolIMMUCS
IpOrpaMM CpeaHero oéiero oOpa3oBaHMs (JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM).
HayuHo-mMeTom4eckoit OCHOBOM Uil pa3paOOTKU MJIaHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS MPOTrpaMM
CpeIHero o0Iero o0pa30BaHUs SBISETCS CUCTEMHO-ACSATEILHOCTHBIN TTOIXOI.
B cooTBeTCTBUM C CHCTEMHO-IEATENIBHOCTHBIM MIOAXO0I0M B CTPYKTYpPE JUYHOCTHBIX PE3YJIbTATOB
OCBOEHUS IIpeMeTa «XHUMHUS» Ha YPOBHE CpelHEro oOero oopa3oBaHusl BbIJCIEHBI CIEAYIONINE
COCTaBJISIOLIHE:
OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKON TpakIaHCKOW MIIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPENETICHUIO;

HaJIM4HUC MOTHBAIIMHU K 06y‘-IeHI/IIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaAULIUN 6a30BON HAYKH XUMUHU;

TOTOBHOCTh W CIIOCOOHOCTH OOYYAOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPUCYIIUMHU IEIOCTHON CHUCTEME XUMHYECKOTO
o0Opa3zoBaHus;

HaJUYHe MPABOCO3HAHUS SKOJOTUUYECKON KYJIBTYPHI U CHOCOOHOCTH CTaBUTh IIEJIA U CTPOUTH
JKU3HCHHBIC TIJIaHbI.
JInuHOCTHBIE pPE3yNbTAThl OCBOCHHS MpeAMeTa «XHMHs» JOCTUTAIOTCS B €IUHCTBE Y4eOHOH H
BOCIIUTATEIbHON JESATENBHOCTH B COOTBETCTBUM C TyMAHUCTHYECKUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJ€alaMd POCCHMCKOT0 Tpa)IaHCKOro O00IIecTBa,
MPUHATHIMU B OOIECTBE HOPMAMHM W TpaBUJIAMHU TOBEACHHS, CIOCOOCTBYIOUIMMH IPOIIECCaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS M HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YYaIOIINUXCSl.



JInuHOCTHBIE pe3ylbTaThl OCBOCHMS NpeAMeTa «XUMHUS» OTPakaloT cHOPMUPOBAHHOCTH OIBITA
MO3HABATENbHON M MPAKTUYECKOW IEesTeIbHOCTH OOYYaloIIMXCsl MO pealu3alud MPUHATHIX B
00I1IeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpax1aHCKOro BOCIIMTAHHUSA:
OCO3HaHUA OOYYAIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IMpaB U 00sI3aHHOCTEH, yBa)KEHUS K
3aKOHY W MPABOMOPSIKY;
MPEJICTABICHUS] O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;
TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENbHOCTH IPU CO3/JaHUU YUEOHBIX MPOEKTOB,
peleHnr yu4eOHbBIX U TO3HABATEIbHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;
CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBl JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHJIOB YUYCOHOU ACSITEITLHOCTH;

2) NaTpUOTHUYECKOTO BOCIIUTAHUS:
[IEHHOCTHOTO OTHOMICHUS K UCTOPHYCCKOMY U HAYYHOMY HACIIEANIO OTEYCCTBCHHON XUMUU;
YBa)KEHHUSI K [IPOLIECCY TBOPUYECTBA B 0OJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh pPEe3yJbTaT JUIMTEIBHBIX HAOIIOICHUH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;
WHTEpeca ¥ MMO3HABATEIbHBIX MOTHBOB B ITOJIYYCHUH U IOCIIECIYIOIIEM aHaIn3e HH()OpMauu
0 MEePEIOBbIX JOCTUKEHHUSIX COBPEMEHHOM OTEeUeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;
CIIOCOOHOCTH OIIEHUBAThH CUTYAIH, CBSI3aHHBIC C XUMUYCCKUMU SIBJICHHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;
TOTOBHOCTH OIICHUBAaTh CBOE TMOBEACHHE W TIOCTYNKH CBOUX TOBApUIIEH C TO3UIIHIA
HPABCTBCHHBIX U MTPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB,;

4) hopmMupoBaHHS KYJIbTYPHI 3I0POBBSL:
MOHUMAaHUS IIEHHOCTEW 30pOBOTO M 0€30macHOro o00pasza KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;
cOOJTI0IeHMSI TIPABUIT O€30TIaCHOTO OOPAIEHHS C BEIIECTBAMH B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYJIOBOM IS TENBHOCTH;
MMOHWMAaHHUS IICHHOCTH MPaBUJI MHINBUIYATBHOTO M KOJUIEKTUBHOTO 0€301aCHOTO TTOBEICHUS
B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;
OCO3HAHHUS TIOCJICJICTBUH W HENPHITHS BPETHBIX NPHUBBIYCK (YIMOTPEOJICHUS aTKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

5) TpyIOBOTO BOCIIUTAHUS:
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKOW  JIEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JIEATCIBHOCTH,
YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B PEIICHWH TMPAKTUYECKUX 3a/ad COLHMAIbHOM
HAIPABJIEHHOCTH (B paMKax CBOETO KJiacca, IKOJIBI);
MHTEpeca K MPaKTUIECKOMY U3YUCHUIO Tpodeccuii pa3TuvaHOTo poJia, B TOM YHCIIEe HA OCHOBE
MPUMEHEHHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;
YBaXEHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH eSTeTbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHIYAJIEHON TPaeKTOPHH 00pa30BaHUs, OyayIien
npodeccuu U peanu3alii COOCTBEHHBIX JKMU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH O0IIECTBA;

6) 9KOJIOTUYECKOTO BOCIIUTAHUS:
9KOJIOTHYECKH 1€1eCO00pa3HOro OTHOUIEHHs K MPHUPOAE, KaK HCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;
MOHMMAaHHUA TJI00AJTbHOIO XapaKTepa SKOJIOTHMYECKHUX MPOOJIeM, BIUSHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJAHOMN U COLIMATIBHOM CPEMBL;



OCO3HAaHUS HEOOXOIUMOCTH UCTOIB30BaHUS JOCTHIKCHUN XUMHH JJII PEUICHUS BOIPOCOB
paloOHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATUS [EUCTBUM, NPUHOCAIIMX BpeA OKpYXKarolled IPUPOJHON cpene,
YMEHHUS IIPOrHO3UPOBATh HeOJIaronpusITHbIE 9KOJIOTMYECKUE NOCJIEACTBHUS
IPEIIPUHUMAEMBIX JEHCTBUM U IPEIOTBPALATh UX;
HaJIMYUs Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, AKOJIOTMYECKON KYJIbTYphl, OIIbITA
JEATEIIBHOCTH DKOJOTMYECKOM HalpaBIE€HHOCTH, YMEHHUS pPYKOBOACTBOBATbCA HMHU B
MIO3HABATEIbHOM, KOMMYHHKATHBHOH M COIMAJbHOW MPAaKTUKE, CIIOCOOHOCTH WU yMEHUS
AKTUBHO IIPOTUBOCTOSATH UJEOIOIHU XeMOpoOouH;
7) HEHHOCTU HAYYHOI'O IO3HAHMUSL:
c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ 0OILIIECTBEHHOW PAKTUKU;
NOHUMaHMs crneuupUKd XMMHUU KaK HayKd, OCO3HaHUs e€ poid B (OPMHUPOBAHUU
pPAlMOHAJILHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LEJIOCTHOIO IPEACTaBIEHUs 00
OKpYXKAaloIlleM MHUpPE KaK O €AMHCTBE IPUPOAbI U 4YEJIOBEKa, B IO3HAHMHM IPHUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;
yOeKIEHHOCTH B 0COO0OW 3HAYMMOCTM XUMMHU Ui COBPEMEHHOM NMBHIM3alUU: B €€
FYMaHUCTUYECKOW HAIIPABJIEHHOCTH U BaXKHOW POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHUaIbHOU
KyJIbTYpBl, PELIEHUH TIJIOOANbHBIX IPOOJIEeM YCTOWYMBOIO pa3BUTHsS YEIOBEYEeCTBA —
CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM U HSKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, 00ECIIEYeHUN YCIOBUH YCIIEUIHOTIO TPY/Aa U SKOJIOTHYECKH KOM(OPTHON KU3HU
Ka)K10T0 4JIeHa O0IeCcTBa;
€CTECTBEHHO-HAYYHON TIPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTHM METOJOB IIO3HaHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOIb30BaTh MOIyYaeMble 3HAHUS
JUIs aHalIn3a U OOBSCHEHUS SIBJICHUH OKPYKAIOLIETO MHpa M IPOUCXOAALIMX B HEM
U3MEHEHUH, YMEHHUs JejaTb 0OOCHOBAHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAYYHBIX (PAaKTOB U
MMEIOLINXCS JaHHBIX C LENbIO MOJIYYEHHsI IOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENILHO UCMOJIb30BaTh XMMUUYECKUE 3HAHUSA JUISl peLIeHHs Ipo0OJieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;
MHTEpeca K MO3HAHUIO U UCCIIe10BAaTENIbCKON AESITEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHHUI0O M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIYyYEHHUIO HOBBIX 3HAHUH IO XUMHH B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTAMU;
MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax MpopecCHOHATbHON 1eITeIbHOCTH.
METAIIPEJMETHBIE PE3VJIbTATbI
MetanpeameTHble pe3ynbTaThl OCBOEHHUS YYEOHOro mpeaMmera «XHMHS» Ha YPOBHE CpPETHEro
o011ero 00pa3oBaHUs BKIIIOYAIOT:
3HaYuMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCA MEXIAUCHUIUITMHAPHBIE
(MexXmpenMeTHbIE) 00IIeHayUYHbIe TOHATHUS, OTPAXKAIONINE 1IEJTOCTHOCTh HayYHON KapTHUHBI
MUpa U crieuru(puKy METOJ0B MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPIHs, sBIIEHHE, MPOLECC, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCleA0BaHNe, HAOII0AeHNEe, U3MEPEHNE, SKCIIEPUMEHT U
Apyrue);
yYHHUBEpcalbHble yueOHbIE AeMCTBUS (IT0O3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHbIE),
oOecrieunBaromue  ¢GopmMupoBaHue (YHKIMOHAIBHOW T'PAaMOTHOCTH M COLMAJIBLHOMN
KOMIIETEHIIMH 00y4aroIuxcs;
CIOCOOHOCTh ~ OOYYaIOLIMXCS ~ KCIOJIb30BaTh ~ OCBOCHHBIE  MEXKIUCIUILTUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA U YHMBEpCAJbHbIC y4eOHbIE NEHCTBHs B NO3HABATEIbHON M
COLIMAJIbHON IIPAKTHKE.
MeranpegMeTHble  pe3yabTaTbl  OTPAXKalOT  OBJIAJCHHWE  YHHUBEPCATIbHBIMH  y4eOHBIMHU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSAMHU.



OgJajicHUE YHUBEPCAIbHBIMU YYCOHBIMU MTO3HABATEIIBHBIMU JICHCTBUSMHU:
1) 6Ga3oBBIC JIOTHYECKHE JCHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U  aKTYaJIM3UPOBaTh MpOOJeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;
OTpeNeNiATh UENU JACATENbHOCTH, 33/JaBas MapaMeTpbl U KPUTEPHUH HUX JTOCTHUIKCHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;
UCTIOJIb30BaTh IPH OCBOCHUM 3HAHUN TNPHUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble NPU3HAKU IOHATUH M yCTaHABIMBaThb HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MMOHATHUS ISl OObSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;
BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIINI;
yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIE CBSI3U MEXI1Y U3Yy4aeMbIMHU SIBJICHUSMU;
CTPOUTH JIOTUUECKUE PACCYXAECHUS (MHIYKTUBHBIE, IeAYKTUBHbBIC, IO AHAJIOTUHU), BBIABISATD
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPHBAEMBIX SIBJICHUSX, (POPMYITHPOBATH BHIBOIBI
U 3aKJII0UEHMS;
NPUMEHATh B MpOIECcCe MO3HAHUS, UCIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIM, MPeoOpa3oBbIBaTh MOJEIbHBIC INPEACTABICHUS — XMMHUYECKMHA 3HaK (CHMBOII)
JIIEMEHTa, XMMUYecKas (QopMmylia, ypaBHEHHE XUMHUYECKOW pEaKkIuu — MPH pPEHICHUU
y4eOHBIX I03HABATEJIbHBIX M NPAKTUYECKUX 3a7ay, NPUMEHSTh Ha3BaHHbIE MOJEIbHbIC
NPEJCTAaBICHNUS JUIS BBISIBICHUS XapaKTEPHBIX TPU3HAKOB M3yYaeMbIX BEIIECTB U
XUMHUYECKHX PEaKIuii.

2) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:
BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;
dopMynmHMpoBaTh MM W 3aMa4d  WCCIIEJOBAHMS, WCIOIb30BAaTh TIOCTABICHHBIE W
CaMOCTOSITENIbHO C(OPMYIUPOBAaHHbIE BONPOCHI B KaueCTBE HMHCTPYMEHTa MO3HAHUSA U
OCHOBBI ISl (DOPMHUPOBAHMSI THIOTE3Bl IO TPOBEPKE IPABHIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHU;
BJIAJIETh HABBIKAMH CaMOCTOSITEJIPHOTO IUJIAHUPOBAHUS W TPOBEIACHUS YYCHUUYECKHUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHMs HAOMIOAATh 3a XOJIOM  IIpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (GOpMyIUpOBaTh 0OOOIIEHHS U BBIBOIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PpE3YJIbTAaTOB HCCIEI0BAaHMs, COCTaBIATh OOOCHOBAaHHBIN
OTU€T O IpojeNaHHON padoTe;
npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBAaTeNIbCKOM W MPOEKTHOH JesTeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIPHOMY IMOHMCKY METOIOB PEIICHHS
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B MIO3HAHMS.

3) pabora ¢ nHbOpMaIueit:
OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HH(pOpMaUK (HAyYHO-TIONYJIsIpHAs JUTEeparypa
XUMHYECKOTO COJIEpYKAHHs, CIIPABOYHBIE MMOCOOMs, pecypchl MHTepHeTa), aHaIM3HpOBaTh
UHPOPMALIMIO PA3JIMYHBIX BUIOB U (OPM TMpE/ICTaBICHUS, KPUTHUECKH OLIEHHBATh €&
JIOCTOBEPHOCTH W HETIPOTUBOPEUNBOCTE;
(dopMynupoBaTh 3ampOChl M MPUMEHSATh pa3IMYHble METOJbl NpU TOUCKE U OTOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;
nproOpeTaTh OMNBIT HCIONB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (OpPMY MpEACTaBICHHUs HMHPOpPMAIUU (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);
UCMOJb30BaTh HAYyYHBIH S3bIK B KauyecTBE CpPEACTBa NpU paboTe ¢ XUMHUYECKOH
nH(popMaIen: MPUMEHATh MEXKMpeaMEeTHbIE ((pU3MUEeCKHe M MaTeMaTHYECKHE) 3HAKU W
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;
UCIIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBnazieHrne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JICHCTBUSMU:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIa€MOM TEMBI B X0 TUAIOTA
W/WIIN IUCKYCCUH, BBICKA3bIBATh UACH, (OPMYIUPOBATH CBOW TPETIOKEHHUS OTHOCHTEIBHO
BBITIOJTHEHMSI TIPE/TIOKEHHOM 3a/1a4M;
BBICTYIIaTh C TPE3CHTAIMCH pe3yJbTaTOB IO3HABATEIBHON NEATEIBHOCTH, TOJTYYCHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMU TPU BBIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTA, MPAKTHYECKOH PabOThI 1O HCCIICOBAHUIO CBOWCTB HM3y4YaeMbIX BEIICCTB,
peanu3anuu yueOHOTro MpoeKTa U GOPMYyITUPOBATH BEIBOIBI
10 pe3yiabTaTaM NPOBEACHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHUS MO3WIMKA B XOJE
o0cyxeHus: 1 0OMEHa MHEHUSIMU.

OBgiazicHHEe YHUBEPCAIBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:
CaMOCTOSITENIFHO TUIAHUPOBAaTh W OCYIIECTBISITH CBOIO ITO3HABATEIBHYIO JIESATCILHOCTD,
ornpenenss e€ 1eNu U 3a/1a41, KOHTPOJIMPOBATh U 110 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
IpeyIaraeMblid aIlTOPUTM JCHCTBUIA PU BBHITIOJTHEHUH YU4EOHBIX M UCCIICIOBATEIBCKUX 3a/1a4,
BbIOHpaTh Hanbosee F3PGEKTUBHBIN CITOCOO UX PELICHUS ¢ YIETOM MOTYYCHHs] HOBBIX 3HAHHM
0 BEIECTBAX U XUMHUYCCKUX PEAKIIHSIX;
OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIIPHOCTHA HAa OCHOBE CAaMOAHAIM3a U CAMOOIICHKH.

I[TPEAMETHBIE PE3VYJIBTATBI

10 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOECHU Kypca «OpraHudeckas XUuMUs» OTPaXaroT:
c(hOPMHUPOBAHHOCTH MPEIICTABICHUA 0 XHMHUYECKOM COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, POJIM XMMHUU B MO3HAHWUU SIBICHUH MPUPOAbI, B ()OPMHUPOBAHUU MBILIUICHUS U KYJIbTYpPbI
JMYHOCTH, €€ PYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM JIJIsl PELICHHUs TPAKTHUYECKUX 3a]1a9 U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJI/ICHUE CHUCTEMOM XHMMHYECKHUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINME TOHATHUS
(XMMHUYECKUIl 3JIEMEHT, aToM, »JJEeKTpOHHas O000JIoYka aToMa, MOJEKYla, BaJEeHTHOCTH,
ANEKTPOOTPHULIATEILHOCTh, XMMHMUYECKas CBsI3b, CTpyKTypHas ¢Gopmyna (pa3BépHyTas u
COKpalléHHast), MoJib, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEepOaHbINA CKeNleT, (yHKIMOHAIbHAs
rpymnna, paaukai, ©30Mepus, H30Mepbl, TOMOJIOTMYECKUH s, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO
U a30TCOZEpXKAIINE COCUHEHHS, MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (T€OpHsi CTPOEHMsI opraHndeckux Bemects A. M. bytneposa, 3akoH
COXpPaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3bIK XUMHUU; MUPOBO33PEHUECKHUE
3HAHHUA, JIeKaIe B OCHOBE MOHUMAaHHUS NMPUYMHHOCTU M CHUCTEMHOCTH XUMHUYECKUX SIBJICHMH,
(aKTOJIOrMUECKUE CBEICHUS O CBOWCTBAaX, COCTaBE, MOJyY€HHMH W O€30MacHOM HCIOJIb30BAHUHU
BaXHEHIIINX OPraHWYECKUX BEIIECTB B ObITY U MPAKTUYECKOM 1eATEIbHOCTH YEI0BEKa,
C(OPMHPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHbIe IMPHU3HAKU MOHATUH, yCTaHABIUBATh MX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHSA MPU ONHCAHUM COCTaBa, CTPOCHUS U
MIPEBPALIEHUI OPraHNYECKUX COEINHEHUN;

cOpPMUPOBAHHOCTh yYMEHUW HCIIONB30BaTh XHWMHUYECKYI0 CHUMBOJIUKY JUIS  COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOI) (GopMya OpraHUYecKuX BELECTB U
YpaBHEHUH XMMMUYECKUX PEaKIUi, W3rOTaBIMBATH MOJIEIH MOJIEKYJI OpPraHMYEeCKHX BEIIECTB JJIs
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3yUYEHHBIX OPraHMUYECKUX BEIIECTB
[0 UX COCTaBy M CTPOCHMIO K OINpENeNEHHOMY KIAcCy/TpyIme COoeIuHEeHHH (YriaeBOJOpOIbl,
KHCIIOPOJI M a30TCOJEpKalllle COETUHEHHS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHs), JaBaTb UM
HazBaHMs 1o cucreMatuueckoid HomeHnkinarype (IUPAC), a Ttaxke npuBOAWTH TpUBHAJIbHBIE
Ha3BaHUS OTJCIIbHBIX OPraHMYECKHUX BEIIECTB (3TWUJIEH, NMPONMIEH, alleTUIEH, STUJICHIVIUKOIb,
rIUepul, ¢(eHon, (GopManbAerHll, aleTajabAerHll, MypaBbHUHas KHCIOTA, YKCYCHas KHUCIOTa,
OJIEMHOBAs! KMCIIOTA, CTEapUHOBAasl KUCIIOTA, TIII0K03a, (PpyKTO3a, KpaxMal, HEeJIII103a, ININIUH);
c(OPMHPOBAHHOCTH YMEHUS ONPEIENATh BHIBI XMMUYECKON CBSI3U B OPraHHMUYECKUX COCTUHEHUSX
(omMHApHBIE U KPAaTHBIC);



C(bOpMI/IpOBaHHOCTI: YMCHUA NPUMCHATH IMOJIOXKCHUSA TCOPUN CTPOCHHUA OPTraHNMYCCKUX BCIICCTB A.
M. BytnepoBa miis 00bSICHEHHUS! 3aBUCHIMOCTH CBOMCTB BEIIIECTB OT MUX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MaCcChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3MUECKHE W XUMUYECKUE
CBOMCTBA TUIMHYHBIX MPEACTaBUTEICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH,
STWJICH, TPOIWJICH, aneTwieH, OyramueH-1,3, merunOyraauen-1,3, OEH30J, METaHOJN, AITAHOI,
STWJICHIJIMKOJb, TIUIEpUH, (EHOJI, aleTalbIeru], MypaBbuHas U YKCyCHas KHUCJIOTHI, TJIOKO3a,
KpaxMaj, LEeJUII0JI03a, aMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIY
HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIUH C UCHOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

cOPMUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaThb HCTOYHUKU YIIIEBOJAOPOJHOTO ChIpbsi (HE(DTH,
MPUPOIHBIN Ta3, yroib), COCOObI UX TEepepabOTKHM W MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHH IPOBOJIUTH BBIYMCICHUS 10 XHMHUYCCKUM YpaBHEHHSIM (MacChI,
00BbEMa, KOIMYECTBA UCXOHOTO BEILIECTBA WJIM MPOIYKTa PEAKIUU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB

WJIH MIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMECHHI BJIa/IETh CHCTEMOW 3HAaHWUH 00 OCHOBHBIX METO[aX HAYYHOTO IIO3HAHUS,
UCIOJIb3YEMBIX B XMMHH IIPU U3YUYEHUU BEILIECTB U XUMUYECKUX SIBIICHUH (HaOII0]eHIEe, U3MEPEHUE,
SKCIIEPUMEHT, MOJCIMPOBAHUE), UCIOJIb30BATh CUCTEMHBIC XMMHYECKHE 3HAHWS I TPUHATHUSA
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BELIECTBAMU U X MPUMEHEHUEM;
cOPMUPOBAHHOCTh yMEHUU COOJIIOJIaTh TPAaBWJIA IIOJIB30BAHMSI XUMHUYCCKOW TIOCYIOH U
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHiIa OOpaIIEeHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH U BBITIOIHATH XUMHUECKHUI SKCTIEPUMEHT (IIPEeBpAIICHUS
OpraHWYECKUX BEIIECTB TPU HArpeBaHUM, IMOJTYYEHHUE OTWICHA U HW3YyYEHHUE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIIMN OPraHWYEeCKUX BEIIECTB, JIEHATypals OeIKOB MpU HAarpeBaHUU, [IBETHBIE
peakiuu OEJIKOB) B COOTBETCTBMU C TMPaBWIAMU TEXHUKH O€30MacHOCTH TpU OOpaIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 00OPYAOBAaHHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHUYECKOTO
IKCIIEPUMEHTA B (pOpMe 3alicH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIUNA U (POPMYITHUPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUHN KPUTHUECKH aHATM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO, TOTYy4aeMYIO
U3 pa3HbIX UCTOYHHUKOB (CpeIcTBa MaccoBor nHpopMaiuu, IHTepHET u Jpyrux);
c(hOpPMHUPOBAHHOCTh YMEHHUM COONIOAATH TPaBUiIA YKOJIOTHYECKH IEJeCO00pa3HOTO MOBEIACHUS B
OBITY U TPYIOBOU JEATEIBHOCTH B LIETSX COXPAHEHHS CBOETO 3/I0OPOBBS M OKPYXKAIOIIEH MPUPOTHON
Cpelbl, 0OCO3HABaTh OMACHOCTH BO3JICHCTBHS Ha >KUBBIC OPraHU3MBI OMPENEIEHHBIX OPTaHMYECKUX
BellecTB, MOHUMas cMbici Tokazatens [1JIK, moscHATh Ha mpuMepax crmocoObl YMEHBIIEHUS U
MPEAOTBPAIIEHUS X BPETHOTO BO3ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUI OOYYaroIIMXCSl ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3[IOPOBBS: YMEHHUE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/aX MMO3HAHMSI BEMIECTB M XUMHYECKUX SIBJICHHI;

JUTSL CJICTIBIX U CTA0OBUASIINX O0YJAIOIIUXCS: YMEHUE UCTIOIh30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaitis 11 3anucu XuMu4eckux GopMyil.

11 KJITACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XUMUsD» OTPaXKaroT:
c(hOPMHUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHbI MHUpA, POJIM XMMHUHU B TIO3HAHUU SIBICHUH NPUPOABI, B (OPMHUPOBAHUU MBILIUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (QYHKIMOHAIbHOW TIpaMOTHOCTH, HEOOXOAMMON [JIsl pelleHus
MPAKTUYECKUX 3a/lad M DJKOJOTUYECKHM OOOCHOBAaHHOTO OTHOINEHUS K CBOEMY 3J0POBBIO U
MPUPOAHO CpeJie;



BJIAJICHUE CHUCTEMOW XMMHYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOUIUE TOHATUS
(XMMHUYECKHUIl 2JIEMEHT, aTOM, M30TOI, S-, P-, d- IEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJTb, MOJISIPHBIN 00BEM, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKas
CBsI3b (KOBaJICHTHAsl, MOHHAs, METa/UIN4YecKasi, BOJOPOJAHAsA), KPUCTAJUIMYECKAsh PEIIETKA, THIIbI
XUMHUYECKUX PEaKLUid, pacTBOP, SJICKTPOJIUTHI, HEAIEKTPOIUTHI, JICKTPOIIUTUYECKAS JUCCOLIUALIMS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaklii, XUMUYECKOE PaBHOBECHE); TEOPUU
U 3aKOHBI (T€OopHUs 3JIEKTPOIMTUYECKON Aucconanuy, nepuoauueckui 3akon . M. Menneneesa,
3aKOH COXPAaHEHHMsI MacChl BEILIECTB, 3aKOH COXPAHEHHUSI U MPEBPALIEHUS SHEPTUU NPU XUMHYECKUX
peaKkIusX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMUW, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAITUE
B OCHOBE MOHHMMAaHUSl MPUYMHHOCTH M CHCTEMHOCTH XHWMHYECKHX SIBICHUH, (HaKTOIOrHYecKue
CBEIICHUSI O CBOWCTBAaX, COCTaBe, MOJYyYCHHMH U O€30IaCHOM HCIOJIb30BaHUM BAKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOMN AESITEIbHOCTH YeJIOBEKa;

c(hOPMUPOBAHHOCTh YMCHHI BBISIBIATH XapaKTEpHBIE MPH3HAKA TOHATHUN, YCTAHABIMBATH HX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUM HEOPIraHUYECKUX BEILECTB
U UX NPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JJISi COCTaBIIEHUS (POpMYI
BEUIECTB M YypaBHEHUN XMMHMUYECKHUX peakiuil, cucremaruueckyro HomeHkiatypy (IUPAC) u
TPUBUAIBbHBIC Ha3BaHUs OTAEIbHBIX HEOPraHMYECKHUX BEIIEeCTB (YrapHbI Ta3, YIICKUCHbIN ras,
aMMHUaK, raiméHasi U3BeCTh, HeTaléHas U3BECTh, MUTHEBASI COJIA, ITUPUT U JPYTHE);
c(OpPMUPOBAHHOCTh YMEHHUH OIpeNesTh BAJIEHTHOCTb W CTENEHb OKHUCIEHHUS XUMHUYECKUX
9JIEMEHTOB B COCAMHEHUSX PaA3IMYHOTO COCTaBa, BUJ XMMHUYECKOW CBs3M (KOBaJICHTHAs, MOHHAs,
METaJlJIN4ecKasi, BOJOPOJAHAsA) B COCAMHEHUSAX, THUI KPUCTAUIMYECKOM PEMIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABIWBATh MPUHAIJICKHOCTh HEOPTAaHMUYECKHX BEHIECTB MO X
COCTaBy K OMNpeAeNnéHHOMY Kiaccy/Tpynmne CoeAMHEeHHH (IpOCThie BeIIecTBa — METaIbl U
HEMETaJUTbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE TUIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU PaCKphIBaTh CMBICI Meproaudeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (DYHKITUH;
c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSIEKTPOHHOE CTPOEHUE AaTOMOB XHUMHYECKHX
anemeHToB 14 mepuonoB [lepuoanueckoii cuctembl xumuueckux snemeHToB JI. 1. Menpeneena,
UCIIONIB3Ysl TIOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTATNY», «IHEPTETHUYECKUE YPOBHMU», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCAMHEHHH MO MEepHoJaM U
rpynnam Ilepuoauueckoit cucreMsl XuMuueckux aeMeHToB . . Menaeneesa;
c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepHu30BaTh (OMUCHIBATh) OONME XHUMHYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB PA3INUYHBIX KJIACCOB, TOATBEPKIATH CYIIECTBOBAHUE T€HETUYECKOMN CBI3U
MEXy HEOPTaHWMYECKHUMHU BEIIECTBAMU C TOMOIIBIO0 YPAaBHEHWM COOTBETCTBYIOUIUX XWMHUYECKHX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUIECKHE PEAKITUN IO PA3TUIHBIM MTPU3HAKAM
(4MCITy U COCTaBy pearupyronnux BEMIECTB, TEIIIOBOMY dPQEKTy peakinu, U3MEHEHUIO CTerneHei
OKHWCJICHUS DJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATh YPAaBHEHHS DPEAKIMA pPA3IUYHBIX THUIIOB, MOJHBIE U
COKpaII¢HHBIC YPaBHEHHUS PEaKIIMi HOHHOTO 0OMEHA, yUNUTHIBAsI YCIOBHS, TPU KOTOPHIX ATH PEAKIINN
UIYT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKINH, MOATBEPXKIAIOMINE KadyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIIUi
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuit;

c(hOPMUPOBAHHOCTh yMEHHHA OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHUMHYECKOH pEakiuu OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOT0 PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiictBus (mpunuun Jle [larense);



chOpPMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh XHUMHUYECKHE TPOIECCHI, JEKAIIHNe B OCHOBE
MPOMBIIIJICHHOTO TOJIy4€HHsS CEpHOM KHCIOThI, aMMHaKa, a Takxke C(HOpPMUPOBAHHOCTh
mpencTaBiIcHuid 00 OOIMX HAy4YHBIX MPUHIUIAX M SKOJOTHYECKHX MpodIeMaX XHMHYECKOTO
MIPOU3BO/JICTBA;

c(OpMUPOBAHHOCTH YMEHU MMPOBOJUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM MOHATHS «MaccoBasi A0
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHHH ra30B MPU XMMUYECKUX PEaKIUIX, MACChI BEIIECTBA
win o0béMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WM OO0bEMY OJHOTO W3
YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO () (eKTa peaknu Ha OCHOBE 3aKOHOB COXpPaHEHHUS
MAaccChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh yMEHUU COOJIOJATh TPaBHJIA IIOJB30BAHMS XUMHUYECKOW TIOCYION U
1abopaTopHBIM 000PYIOBaHHEM, a TaKXe IMpaBuiia OOpAIlEHUs! C BEHIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIHUSMU TIO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATHh M BBIIOJIHATH XUMHUYECKHI SKCIIEPUMEHT (pa3ioKeHHe
IEpOKCHUJIa BOJOPOJa B MPUCYTCTBUM KaTallM3aTopa, OINpPEAEJCHUE CpeAbl PACTBOPOB BELIECTB C
MTOMOIIBI0 YHUBEPCATHHOTO UHIUKATOPA, BIMSHUE Pa3INYHbIX (DAKTOPOB Ha CKOPOCTh XMMHUECKON
peaKIyy, peakuu MOHHOTO OOMEeHa, KaueCTBEHHBIE PeaKIMH Ha Cyib(ar-, KapOoOHAT- U XJIOPHI-
aHUOHBI, Ha KaTUOH aMMOHHS, pEIICHHE HKCIEePHUMEHTAJbHBIX 3adad Mo TemMaMm «MeTaabsly H
«Hemeramnbl») B COOTBETCTBUM C IIpaBUJIAMU TEXHUKM O€30IaCHOCTU IpU OOpaIEHUH C
BElIECTBAMH U JTAOOPATOPHBIM 00OPYAOBAHHMEM, TMPEACTABIATh PE3yNbTaThl XHUMHUYECKOTO
SKCIIEpUMEHTa B (pOopMe 3alKCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIHA M (POPMYITHUPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKU aHAIM3UPOBATH XUMUYECKYIO HH()OPMAIIHIO, TIOTYIaeMYFO
U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHHUKAIMH, IHTEpPHET U APYTUX);
c(hOpMHUPOBAHHOCTh YMEHUM COONIOAATH IPaBUIa SKOJOTHUYECKH IEJI€CO00pa3HOTr0 MOBEACHUS B
OBITY U TPY/IOBOM JI€ATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS M OKPY>KaroLIed MpUpOIHOH
Cpelbl, OCO3HAaBAaTh OMACHOCTh BO3/ECHCTBHUS Ha XUBbIE OPraHU3MbI OIpPENEIEHHBIX BEILECTB,
noHuMast cMmbicn mokazarens [IJIK, moscHaT Ha mpuMepax CrmocoObl YMEHBIICHHS U
MPEIOTBPALEHHUS UX BPEIHOTO BO3JAEMCTBHS Ha OpraHU3M YEJIOBEKa;

JUIS 00YYaroIIMXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3[IOPOBBSI: YMEHHUE NMPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUSI BEIIECTB M XUMHUECKUX SIBJICHHI;

JUIS CIIENBIX U CTA00BUASIINX 00yJarOIUXCs: YMEHUE UCIOIb30BATh PEIbe(PHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiis 1 3anucu XuMU4ecKuX GopMyIl.

TemaTnuyeckoe NJIAHMPOBAHME C YKAa3aHHEM KOJIMYECTBA aKaJeMUYECKHX YaCOB, OTBOJAUMBIX
HA OCBOCHHE KaKA0H TeMbl y4eOHOro npeamera «XuMHUs» ¥ BO3MOKHOCTb HCII0JIb30BAHHUS 110
3TOM TeMe JIeKTPOHHBIX (LM (POBBIX) 00pa30BaTEJbHBIX PECYpPCOB, ABJIAIOMIUXCH Y4eOHO-
MeTOAHYECKHUMH MaTepHaIaMHU, HCI0JIb3yeMbIMH 1JIsl 00y4eHHs M BOCIIMTAHUS Pa3IHYHbIX
TPy M0JIb30BaTe e, MPeICTABJICHHBIMH B 3JIEKTPOHHOM (undpoBOM) BUIE U
peanu3ylomuMHu JuaaKkTndeckne Bo3Mo:xkHocTu UKT, cogepikanue KOTOPBIX COOTBETCTBYET

3aKOHOAATENbCTBY 00 00pa30BaHUM.

10 kaace

Ne HaumenoBanmue Tembl | Kos-Bo | McnoJib30BaHue 110 3T0i TeMe 3JIEKTPOHHBIX

YPOKa | ypoKa yacoB | (uu¢poBbIX) 00pa3oBaATE]BHBIX pPeCypcoB,
SIBJIAIOLIUXCS y4eOHO-MeTOANYECKUMH
MaTepHaIaMHu, HCII0JIb3yeMbIMHU AJIst
00y4eHUsI M BOCIIUTAHUS Pa3IUYHBIX [Py
NoJIb30BaTeJie, INpeJCTaBJIeHHbIMH B
3JIEKTPOHHOM (uuppoBoM) BHAE WH
peaM3yrIuMHI AUAAKTHYECKHE
Bo3MoxkHOCcTH MKT

Pazgen 1. Xumndeckoe nzyuenue 3emiiu




IIpeamer opraHu4YecKOd XMMHUHM.
Teopus cTpoeHus1 OpraHuYecKuX
coequHenuii A. M. Bytieposa

IIpenmer  opraHum4eckoi bubnuoteka [HOK
1. | xumun, €€ BOSHUKHOBEHHE, https://m.edsoo.ru/7f413b310
pa3BUTHE U 3HAYCHUE
Teopus CTpPOCHUSA bubnuoteka [HOK
5 | oprammueckux COCMHCHUI https://m.edsoo.ru/7f413b310
" | A. M. byrnepoBa, eé
OCHOBHBI€ ITOJI0KCHUS
[IpencraBnenue 0
KJIacCU(UKALIUN
OpraHMYECKHUX  BEIICCTR.
3. | Homenkmarypa
(cucremaTuveckas) u
TPUBUAIBHBIC  Ha3BaHUS
OpPraHMYECKUX BEIIECTB
Pa3nea 2. Yraesogopoasbl
IIpenenbHbIe YII€BOIAOPOIBI —
AJTKAHDbI
4 AJIKaHBI: COCTaB M CTPOEHHE, Bubnmoreka [HOK
' | FOMOJIOTHYECKHI Pt https://m.edso0.ru/7f413b310
MerTaH 1 3TaH — bubnnoreka [HOK
S. | mpocTeliline IpeACTaBUTENH https://m.edsoo.ru/7f413b310
AJIKaHOB
HenpenenbHble yriieBoaopoabL:
AJKEHbI, AJIKAAHEHbI, ATKHHbI
6 AJIKEHBI: COCTaB U CTPOEHHE, bubnunoreka HOK
" | cBoiicTBa https://m.edsoo.ru/7f413b310
DTHUJIEH ¥ TIPOITHIIEH — bubnuoTeka [HOK
7. | mpocreliliye peACTaBUTENH https://m.edsoo.ru/7f413b310
AJIKCHOB
I[Mpaktuyeckas pabora Ne 1. bubnmoreka [HOK
8. | «Ilomyuenne sTuneHa u https://m.edso00.ru/7f413b310
W3Y4YEHHE €T0 CBOMCTB)
Aukanuensl. Byramuen-1,3 u bubanorexa HOK
9 metunbyramuen-1,3. https://m.edso0.ru/7f413b310
" | Ilomy4yeHue CUHTETUYECKOTO
Kay4dyKa U pe3UHbI
AJKUHBL: COCTaB U bubnunoreka HOK
0COGEHHOCTH CTPOCHHS, https://m.edso0.ru/7f413b310
10. | roMosOruYecKuii psiz.
AuerunieH — npocTenmit
Hpe}ICTaBI/ITeHB AJIKUHOB
11 BbIurciieHus 110 ypaBHEHHIO bubnuoTeka [HOK
" | XUMHYECKOH peaKiuu https://m.edsoo.ru/7f413b310
ApoMaTHyecKne yrjeBoI0pPoabl
12 ApeHsl: OEH30IT ¥ TOIYOIL. bubnuoreka HOK
" | TokcuaHOCTH apeHOB https://m.edso0.ru/7f413b310
13 I'eneTryecKast CBA3b bubnuoreka HOK

YTIIEBOJOPOIOB,

https://m.edsoo.ru/7f413b310
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MIPUHATICKAITIX K
pasITUIHBIM KJIaccaM

IIpupoaHble HCTOYHUKH

yIJ1€BO0POA0B M UX 3
nepepadorka
IIpupogHBIE HCTOYHUKH bubnuoTeka [HOK
YTJICBOJOPO/IOB: PUPOIHBIH https://m.edsoo.ru/7f413b310
14. | ra3 u nonyTHbIC HEPTIHBIC 1
raspl, HeQTh U IPOIYKTHI €€
epepadoTKH
IIpupogHBIE HCTOYHUKA bubnuoTeka [HOK
YII€BOJIOPOJIOB: TIPUPOIHbIH https://m.edsoo.ru/7f413b310
15. | ra3 u nonyTHbIE HEPTIHBIC 1
ra3bl, He()Th ¥ MMPOAYKTHI €€
nepepadboTKH
16 KonTpoabsnas padora mno bubnuoreka [HOK
" | Teme "YrieBomopopr” https://m.edsoo0.ru/7f413p310
Paznen 3. Kuciaopoacoaep:kamnue oprannyeckue coeuHeHust
Cruptbl. @eHoua 3
I[IpenesbHbIe OHOATOMHBIE bubnmnoreka [HOK
17.| cnupter: Metanon u stanon. | 1 https://m.edso0.ru/7f413b310

Bonopoanas cBsi3b

18 MHOroaToMHsbl€ CIUPTHL:

ATUJICHTJINKOJIb U FJ'II/IHepI/IH 1
®deHOII: CTPOEHUE MOJIEKYJIBI, bubnuoreka HOK
19. | dusmueckue n xummeckne | 1 https://m.edso00.ru/7f413b310
CBOMCTBA, IPUMCHCHUC
Aabaernani. KapooHnoBbie 7
KHCJI0THI. CJ102KHBbIE 3QUPBI
20 Aubaeruzpl: GopMabIer ] 1 bubnmmoreka [HOK
" | ¥ aneranbAerui. ALETOH https://m.edso0.ru/7f413b310
OHHOOCHOBHLIC npeacIbHbIC
21. | kapOOHOBBIE KHUCIIOTHI: 1

MypaBbUHAas U YKCYCHasI

[Tpaktuueckas padora Ne 2.
22. | «CpoiicTBa pacTBopa 1
YKCYCHOU KUCJIOTBI»

CreapuHOBas U OJIEHHOBAS
23. | KkuCIOTHI, KaK npenacrasutenn | 1
BBICIIHX KAPOOHOBBIX KHCIIOT

MI)I.Ha KaK COJIU BBICHIHNX
24. | kapOOHOBBIX KHCIIOT, UX 1
MOIOIIIEE NEUCTBUE

CrnoxHble 3QUPBI KakK
o5 | MPOM3BOJIHbIE KapOOHOBBIX 1
" | kucaoT. ['mapoau3 ca0XKHBIX

3¢upoB

JKupsl: rugponus,
26. | npumenenue, ouonornueckas | 1
POJIb KUPOB

YriaeBoabl 3
VYriaeBoapl: COCTaB,
27. | xraccudukarnmsi. 1

Baxueiiine npecTaBuTENM:
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TJTI0K03a, (PpyKTO3a,
caxaposa

g Kpaxman u nemnmronosa kak
" | mpUpOAHbIE TOJIUMEPHI

Kontponbrast pabora mo
paszmeny

29.

«Kucnopoacoaep:xariue

OpraHMYECKUE COETUHEHUS»

Bubnauoreka
https://m.edsoo.ru/7f413b310

IOK

Pasznen 4. A3oTconeprkaiiye opranHuyeckue coeIuHeHus

Paznen 4.
A3oTconepx:
OpraHHYECKY
COCIMHCHUSI

AMUHBI. AMUHOKHCJI0TBI. beiaxku

30 AMWHBI: METHJIAMUH 1
" | aHUJINH

Bubauoreka
https://m.edsoo.ru/7f413b310

IOK

AMMWHOKHCIOTHI KaK
am(poTepHBIE OPTaHUIECKIE
31. | coenunenus, ux
OHOJIOTHYECKOE 3HAUCHHE.
Ilentuabl

Benku xak npupoHeie
32. | BBICOKOMOJIEKYJISIPHBIE
COCTMHCHUSI

Paspnen 5. BeicOKOMOJIeKY I pHbIE COCIUHEHUS

ILnacTmaccesl. Kayuyku. BosiokHa

2

OCHOBHBIE TOHATHS XUMUHU
BBICOKOMOJIEKYIISIPHBIX
coenuHenuii. OCHOBHEIE
33. | MeToabI cHHTE3a
BBICOKOMOJIEKYIISIPHBIX
coequHeHni. [1nacTMacchl,
Kay4qyKH, BOJJOKHA

34 Urtorosas KOHTpOJIbHAS
" | pabora
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11 kaace

Ne HanmeHoBaHMe TeMBbI YPOKa KoimuecrBo | Ucnoib3oBaHue 1o 3TOM
YpoKa 4acoB Teme JIEKTPOHHBIX
(uugpoBbIX)
o0pa3oBaTeJbHbIX
pecypcos, ABJAIOIIUXCH
Y4eOHO-MeTOAUuYeCKUMHM
MaTepuajJaMu,
HCIO0JIb3YEeMbIMH ISt
00yuyeHUs] M BOCIUTAHUSA
PA3JIHYHBIX rpynm
moJib30BaTeJiei,
nmpeacTaBJIeHHbIMHA B
3JICKTPOHHOM (LH(pPOBOM)
BHIEe M PpeaTu3yllUMHI
JIUAAKTHYECKHE
Bo3MoOxkHOCTH UKT
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atomoB. Ilepnoanyeckuii 3aKoH u 3
Ilepuoauyeckasi cucTeMa XUuMHYECKHX
snemenToB /. 1. MeHnaeseeBa
1 XUMHYCCKHIA 2IeMEHT. ATOM. DIIEKTPOHHAS 1 bubnmoreka [MOK
' | KOHuUTypaLysi aTOMOB https://m.edsoo.ru/7f413b310
Ilepuonuueckuii 3axoH u [lepuonuueckas bubnuorexa HOK
2 CHCTeMa XUMHYEeCKHUX 31eMeHToB JI. 1. 1 https://m.edsoo0.ru/7f413b310
MeHnpeneeBa, UX CBsI3b C COBPEMEHHOMN
TeopHel CTPOSHHS aTOMOB
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB bubnuorexa HOK
XHMHYECKUX AJIEMEHTOB U UX COEJAUHEHUH 110 https://m.edso0.ru/7f413b310
3. | TPYyNNam u nepuozam. 3HayeHue 1
MEPUOIMUESCKOTO 3aKOHA M CHCTEMBI
xuMudeckux 3meMenToB .. Menaeneepa B
Pa3BUTUHN HAYKHU
Crpoenue Bemecrsa. MHorooopasue Bemecrs | 4
Crpoenue BeniecTBa. XUMHYECKAs CBA3b, €€ Bubmanoreka HOK
4. | BuabI; MeXaHN3MbI 00pa30BaHMs 1 https://m.edso0.ru/7f413b310
KOBaJICHTHOM CBsi3u. BoopoaHas cBsizb
BanentHOCTB. DJ€KTPOOTPULIATEILHOCTb. bubmmoreka HOK
5 | Crenenb okucnenns. Bemecrsa 1 https://m.edso0.ru/7f413b310
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUs
[TonsiTue 0 IUCHEPCHBIX CHCTEMAaX. bubnuoteka HOK
6. | UcTuHHBIE U KOJUIOU IHBIE pacTBOPEIL. 1 https://m.edso0.ru/7f413b310
MaccoBast 10151 BEHIECTBa B PACTBOPE
Kraccudukarims 1 HOMEHKIATypa bubnmoreka HOK
7 HEOpraHWYEeCKUX coeMHeHn. [ eneTnueckas 1 https://m.edso0.ru/7f413b310
CBSI3b HEOPTAHUYECKUX BEIIECTB, PA3TUIHBIX
KJIACCOB
XumMuyecKue peakiuu 6
8 Knaccudukanus XuMU4ecKux peakiui B 1 bubnunoreka HOK

HeOpI‘aHH‘-IeCKOﬁ n Opl"aHH‘-ICCKOfI XHUMHH.

https://m.edsoo.ru/7f413b310
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3aKOH COXPAaHCHHUS MACChI BEIIECTB; 3aKOH
COXpaHEHHUs M TIPEBPAIICHUS SHEPTHHU TIPH
XMMHUYECKHX PEAKIHSX
9 CkopocTb peakiui. O6paTHMBbIe PEaKIIUH. 1 bubnuoreka HOK
' | XuMHYecKoe paBHOBECHE https://m.edsoo.ru/7f413b310
Ipaktryeckas pabora Ne 1. «BiustHue bubnuoreka HOK
10.| pasnnunbIX pakTOpOB Ha CKOPOCTH 1 https://m.edso0.ru/7f413b310
XUMHUYCCKOH PEaKImm
DneKTponuTHYeCcKas auccormanus. [loustue bubnuorexa HOK
11, | © Bontoposom nokasatene (pH) pactsopa. 1 https://m.edso00.ru/7f413b310
Peaknun norHoro oomena. ['maponms
OpPraHUYECKUX U HEOPTaHHUYCCKHUX BEIICCTB
OKHCIIUTETBHO-BOCCTAHOBUTEILHBIE bubnuoreka HOK
12.| peakuuu. [Tonsitre 06 snexrponuse 1 https://m.edso00.ru/7f413b310
pAcCILUIaBOB M PACTBOPOB COJICH
13 KonTposbHas paboTa 1o pasueiny 1 bubnuoreka HOK
"| «Teopernueckre OCHOBBI XUMUK https://m.edsoo.ru/7f413b310
Paznen 2. Heoprannyeckasi XuMus
Metanibl ‘ 6
Meraiuisl, HX MOJIOKEHUE B [leproIuuecKoit bubmnnoreka HOK
CHCTEME XUMHIEeCKHUX 31eMeHTOB /I, 1. https://m.edso0.ru/7f413b310
14.| MenneneeBa 1 0COOCHHOCTH CTPOCHHS 1
atomoB. OO01ue (hU3nYeCKUe CBOHCTBA
METAJIOB
15 CniiaBbl METaIIOB. DIEKTPOXUMUUECKUHN PsifT 1 bubnmmoreka HOK
| HaNPSKEHUWH METaJlIoB https://m.edsoo.ru/7f413b310
XUMHUYECKHE CBOMCTBA BAXKHEUILINX METAIIJIOB bubnmmoreka HOK
16.| (warpuii, kanui, kanbuuii, Maruui, 1 https://m.edsoo.ru/7f413b310
ATIOMHUHMN) ¥ UX COETMHEHHH
17 XUMHYECKHEe CBOMCTBA XpOMa, MEIH M UX 1 bubnmmoreka HOK
| coemuHeHMI https://m.edsoo.ru/7f413b310
18. XI/IMI/I‘ICCKI/{@ CBOMCTBA [UHKA, JKeJIe3a U UX 1
COeIMHEHHI
IMpaktuueckas pabora Ne 2. "Pemnrerne bubnuorexa HOK
19. | skcriepUMeHTaIBHBIX 337124 10 TEME 1 https://m.edso00.ru/7f413b310
«MeTamib»"
Hemerasibl 9
Hemeraisl, X NOJNIOXKEHUE B bubnuoteka HOK
20, | T1ePHOYECKOli CHCTEME XUMHUYECKHIX 1 https://m.edsoo.ru/7f413b310
"| anementoB JI. . MeHieneeBa 1 0COOEHHOCTH
CTPOCHUS ATOMOB
dusnyeckre CBONCTBA HEMETAIITIOB. bubmmoreka HOK
21.| Annotponus HEMETAILIOB (Ha PUMEDPE 1 https://m.eds00.ru/7f413b310
KHCJI0poJa, cepbl, hochopa u yriepoaa)
29 XUMHYECKHE CBOMCTBA T'aJIOTCHOB, CEPBI U X 1 bubnmnoreka HOK
"| coequHCHUIH https://m.edso0.ru/7f413b310
93 XuUMHU4YECKHE CBOWCTBA a30Ta, hocodpa u ux 1 bubnuoreka HOK
"| coenuHCHUIH https://m.edso0.ru/7f413b310
24 XumMuueckue CFOﬁCTBa YIIepOaa, KpEMHUA U | 4
UX COCAMHEHHIN
o5 HpHMeHeHIEe BKHEUIINX HEMETAIIIOB U X 1
COCIMHEHHIA
26 O0o00mIeHNe U crcTeMaTU3alHs 3HAHUH TI0 1
"| Teme «Hemeraibl». Beraucienus mo
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YpaBHEHUSM XUMHUYECKUX PEAKIIHHA U
TEPMOXHMHYECKHE PACUETHI

[Tpaktuueckas padbora Ne 3. «Pemenne

27.| KCrIepUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTamisr"»
g KontponbHas padora mmo reMaM «MeTalbhy
| u «Hemerannbm»
CBA13b HEOPraHUYECKUX M OPraHUYeCKNX
BEIIECTB
29 Heoprannueckue u opraHu4eCcKue KUCIOTHI. bubnuoreka HOK
" | Heoprannueckue u opraHu4ecKiue OCHOBaHUSA https://m.edsoo.ru/7f413b310
AmoTepHbIe HEOPraHUYECKUE U bubnuorexa HOK

30.

OopraHmdecKre coemnHeHns. I eHeTnueckas
CBSI3b HEOPTAaHMUYECKUX U OPTaHUIECKIX
BEIIECTB

https://m.edsoo.ru/7f413b310

Pa3pea 3. Xumus 1 ;Ku3HbL

XuMHuA ¥ ;KU3Hb

Ponp xuMuu B o0OecrieyeHUH SKOJIOTHYECKOH,

bubnuoreka HOK

31.| sHepreTHUECKO U MUILEBOM OE€30MaCHOCTH, https://m.edsoo.ru/7f413b310
pa3BI/ITI/II/I MCOUILINHBI

I[Npencraienust 00 OOIMNX HAYIHBIX bubmmoreka HOK

32.| npUHIHKITaX TPOMBIIIIEHHOTO MOTYyYCHHUS https://m.edsoo.ru/7f413b310
BAXXHCUIIIUX BCIICCTB

33 YetoBEK B MUPE BELIECTB U MATEPUAIIOB. bubmnnoreka LHOK

"| X¥MHuS U 3710pOBELE YETIOBEKA https://m.edsoo0.ru/7f413b310

34 Hrorosast KOHTpOJIbHAsE paboTa bubnuorexa HOK

https://m.edsoo.ru/7f413b310
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