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MNOSACHUTEJIBHAS 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom Konuenmuu npenojaBaHus y4eOHOro Ipeamera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumus» g 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTABUJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIyXHT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (DOPMUPOBAHHUS MHPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoll cpene. Peannsyercst xumuyeckoe oopazoBaHue 00yJarOLIUXCs HA YPOBHE CPEIHEro
oOuiero oOopazoBaHusl CpeACTBaMM ydyeOHOro mpeaMera «XUMHS», COAEpKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3aHUE LIETOCTHOIO MPEACTaBIECHUS
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3HU
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTMU PUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha peIIeHHe INI00ANbHBIX MPOoOJIeM YCTOHUMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10-11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHUS B KH3Hb COIUYMa,
MIPOIOIDKEHHST 00pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.

CocraBnstomuMu  npeamera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HaHUM MO0 HEOPTAHUYECKOW XUMHH (C BKIIFOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TCOPUH XHUMUH.

Crtpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHM Ha
OnpeAeEHHbIX TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTHU — OT YTJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHHsS TEOPETHUECKUN MaTepuan u
(haKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT o0oOmiaromeit 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsAercss B Kypcax 10 wum 11 KkiaccoB »neMeHTaMu COJEpXaHUs, HWMEIIHUMHU
KYJbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYJIbHBIX M 3KCIMEPUMEHTAIBHBIX HCCIEAO0BATENbCKUX 3a7ad. B menoM coaepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi TOHUMaHUsI (GUITOCOPCKUX MM, TaKUX KaK:
MaTepHaIbHOE €IWHCTBO HEOPTAHUYECKOTO U OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYUN MEXKTYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke mpodiieM cOepeskeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS W COIHAIM3AIMU OOYyYaOUTUXCS
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENCHUI0 COJEPKAHMS M TOCTPOCHUS
mpeaMeTa MperycMaTpuBaoT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIIHNX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITSAHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B IIO3HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LEJeH H3y4YeHHUs MpeIMeTa HalpaBiICHUEM IMEPBOCTENEHHON 3HAYMMOCTH
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEJICTICHUIO LIeJICH U3YUYEHUS TIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC MOHATHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHMM M CIOCOOOB JICSITEIBHOCTH, CBSI3aHHBIX C HAOJMIOJCHHEM |
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUsl IpeIMeTa B
nporpamMme 1Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKAa 0O0IIe00pa3oBaTeNbHON  OpraHU3aIllu,
BIIAJICIONIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEAbHOU >KU3HU ISl pEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBi3M Cc 3TMM npU HM3YyYEHUHM MpeaMeTa «XUMHUsS» JOMUHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

aganTanus  OO0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
GbopMHpPOBaHME MHTEIUICKTyaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHITHIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE I PA3IUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MOWCKa, aHalW3a U 00paboTku HHGOpMAlMK, HEOOXOMUMBIX IS MPHOOPETEHHUs OMbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKOW 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX TPOIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs MIOWCKA M aHaJIN3a YIeOHOW M HAYYHO-TIOMYJISIPHOW HHPOPMAIUA XUMHUIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU ¥ MIPOBEICHUN XUMUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B yuebHOM maHe cpemHero obmiero odpa3zoBaHUs MPeAMET « XUMUs» 0a30BOT0 YPOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJYYECHHH
HOBBIX BEILIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coeauHennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYJIBI OpPraHUYECKUX BellecTB. [omororus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccupukanuM  OpraHMveckux  BemectB.  HomeHkmnarypa
OpraHMYECKHUX COEIMHEHUN (cucreMaruyeckas) W TpPHUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHUE, OOYTIIHMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOTMYecKHi psa. Meran u 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpPEHUS ), HAX0XKACHHUE B IPUPO/IC, TOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOIMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYUYEHHE W NpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nomnyTHble HEPTSIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanue opraHu4eckue coeJuHeHNs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHne. BogopoiHble CBsI3U MEXAy MOJIEKYJaMu cupToB. JlelficTBHe MeTaHOIIa U 3TaHOJIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOrOaTOMHbIE CcHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOICTBa (pEeakLUMU OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLIMN),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepuduKalm), MolaydeHue M mnpuMmeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. [Ipumenenune xxupoB. bruonornyeckas posib KUpPOB.

VYrneBobl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, 1U- U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THApPOJIN3, KaUeCTBEHHAsI peaKLus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaoMm wmenu(ll)), MHOroaTroMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBHI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikale OpraHn4eckiue CoeAMHEHUS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha NpuMepe IMLIMHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THUAPONIU3, [EHATypaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U ITOJIMKOHICHCALIMSL.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBs3€il MU U3ydYeHHUU opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJAUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (pU3MUeCKUe BETUYMHBI U €AMHULIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NuIIEeBbIe MPOTYKThI, OCHOBBI PAllMOHATIBLHOTO MUTAHMSI, MOIOIIIUE CPENICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMuyeckuit dneMeHT. AToMm. Sapo aroma, U30TOMBI. JJNEKTpOHHas 000J0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogmueckas cucrema XxuMuueckux dieMeHtoB /I, .
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJSIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble U ciabble 37eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIJAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpOJAa B INPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeleHHE MPAKTHUECKON paboThl «BnusHue pa3znuuHbix (aKTOpOB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuueckasi xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cephbl, hocdopa u yriaeposaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Mertamisl. [lonoxenne Meramios B [leproandeckoil cucteMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAJUIOB (HATPUM, Kaiuil, KanblMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHHUE
KoJuleKuuu «MeTamisl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAu€CTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérel Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHn YKOJOTMUECKOM, SHEPreTHYeCKOi 1 MUIEeBOi O€3011aCHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOmMX HAayyHbIX MNPUHLUUIAX I[POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOr0 MCII0Ib30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U HNOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJI OTJEIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SICTBEHHOE MIPOU3BOJCTBO, MUIIEBast
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XHUMHUS» Ha YpOBHE CpEIHEro o0mero oOpa3oBaHHA
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYLIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHOH © BOCIHTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C T'YMaHHCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIMMKCS CBOUX KOHCTUTYI[MOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHnH yuyeOHBIX U IT03HABATEIbHbIX 33/1a4, BHITOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YBaKEHHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JICHHH,
KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPyZAa YUEHBIX U MPAKTUKOB,;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CHIOCOOHOCTH OLIEHUBATh CUTYallUW, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX IOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuto/IeHusI MpaBUi 0e30MacHOro OOpalleHusi ¢ BellecTBaMHM B OBITY, MOBCEJHEBHOMH
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKOW JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHUECKOMY HM3Y4YeHHIO Mpo(eccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccur U peann3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE INPUPOJBbI U YEIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpBI, PEHICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs AenaTb 000CHOBaHHBIE 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHre (QYHKIMOHAIBHON TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYaIOIMIUXCSI  WMCIOB30BaTh  OCBOCHHBIC  MEXIMCIMILTUHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1ajieHHe YHUBEPCAJIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHM € CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTHKCHHUS,
COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIS1 OOBbSICHEHHS OTJICNIbHBIX (PAKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B PAacCMATPUBAEMBIX SIBJICHUAX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XuMHu4ecKkass (GopMysa, YypaBHEHHE XHUMHYECKOM peakuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IWYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTHYECCKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT HCIIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIH SI3BIK B KadyeCTBE CpEACTBA TpU pPadOTEe C XUMHYECKOU
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBHSAMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C MpE3EHTaIell pe3yJIbTaTOB IO3HABATENBHOMN AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y49eOHOro MmpoeKkTa W (OPMYJIMPOBATH BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEJOBAaHUN Ty TEM COTIIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBJIAITh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOAHaIM3a |
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PCIICHHA MPAKTHYCCKUX 3adad U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  OO0BEM, YIJIEPOAHBIA  CKEJET,
byHKIIMOHAIbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCAMHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKU HOHHTHI)'I, YCTaHaBJIMBAaTh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MPU OMMCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XMMUUYCCKYIO CHMBOJIMKY JIsI COCTAaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
U ypaBHEHUUM XMMHYECKUX PEAKIUN, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBATh NMPHUHAIJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpX AIIUE COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs IO cuctematudeckoil HomeHkiatype (IUPAC), a Takxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsI KHUCIIOTA, TII0K03a, (hpYyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyramuen-1,3, OeH3ol,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEX]Yy HHUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHH BJIAZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HaAyYHOTO
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU IPU M3YYEHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHWYECKHE 3HAHUS JIUTsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITHICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHUX BEIIECTB, JCHATypalus OEIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWJIa SKOJOTUYECKH I1eJIeco00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHH3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUISL  CIICTIBIX H  CJIA0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE WCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKas XUMHsD
OTPaKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTABIIAIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3I0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSPHBIH O00BEM, BaJIEHTHOCTh, AJIEKTPOOTPHLATEIBHOCTh, CTEHEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAUINYeCcKas, BOJOpOJHAs),
KpUCTANTMYECKass  pemeérTka, TUIBI XUMHYECKHUX  pEaKIHid, pacTBOp, AJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKON  peaklud, XHMHUYECKOe paBHOBECHE); TEOpPUHM M 3aKOHBl  (Teopus
JIEKTPOJIUTUYECKON auccouuanuy, nepuonndeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHHS MAacChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIICHUS SHEPTUU MPHU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3bIK XWMHH, MHPOBO33PCHUYECKHE 3HAHUS,
Jexaliye B OCHOBE IIOHMMAaHMs TNPUUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTAHUIECKHUX BEIECTB B OBITY M MPAKTHUECKON JACATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS NPU ONMMCAHUM HEOPTaHUYECKHX
BEIIIECTB U UX MpEeBpaIleHUl;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTaBJICHUS
dopMyn BemeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHWs OTACIbHBIX HEOPTaHUYECKHUX BeIlecTB (yrapHblid ras,
YIJEKUCIBIA Ta3, aMMHUak, rameéHas M3BeCTh, HeraléHas W3BECTb, NMUTbhEBAas COJa, MUPUT U
ApyrHe);

c(OPMHUPOBAHHOCTh YMEHUH ONPEIEISATh BAJICHTHOCTD U CTETIEHb OKUCIICHUST XUMUIECKAX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHas, MOJICKYJSIpHasi, MOHHAs, METaJUIMYecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJIEKHOCTh HEOPTaHUYECKHX BEILECTB
[0 UX COCTaBY K ONpeAENEHHOMY KJIacCy/TpyIIe COeAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJITBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHUIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHUX JJIEMEHTOB U UX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JMYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluX BELIECTB, TEIJIOBOMY d3(PQeKTy peakluu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAallEHHbIE YPAaBHEHUS pEaKlUii NOHHOIO OOMEHA, yUMThIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX MPHUHIMIAX M 3KOJOTHYECKHX IMPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, TEIUIOBOrO 3(pdeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJIa MOJIH30BAHUS XUMUYECKOW TOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTalu3aTopa, OINpPEIEICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTATBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yJbTaThl XMMHUYECKOro SKCIepUMEHTa B (opMe 3amicH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
ONpe/IeIEHHBIX BEIIECTB, MOHUMAs cMbici nokaszatens 11K, mosicHaTh Ha mpuMepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/AAX TTO3HAHHMSI BEIIECTB M XUMUYCCKUX SIBIICHU;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anvcu XxuMuueckux (Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbHIE)
Ne i/m Konrpouabnsie IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
e p P https://m.edsoo.ru/7f41837c
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
Bubnnoteka LIOK
2.1 [IpenenpHBIE YTIIEBOIOPOIBI — ATKAHBI 2 https://m.edsoo.ru/7f41837c
59 HenpenenbHble yrieBogopo/ibl: aJKEHBI, 5 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKkue yrieBo1oposl 2
24 [IpupoaHbIEe HCTOYHUKH YTIIEBOJAOPOIOB 3 1
' U UX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaeprxaimiue oprannyeckue coeIuHeHust
Bubnumoteka LLOK
3.1 Cruptel. ®enon 3 https://m.edsoo.ru/7f41837c
3.2 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Crnoxuble 3¢upbl

3.3

VriaeBonsl 3

Hroro mo pazneny 13

Pa3znen 4. A3oTcoaepxainue opraHnyecKkue coeuHeHust

4.1

AMUHBL. AMUHOKHUCIIOTHL. beku 3

Htoro no pazneny 3

Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHHUS

5.1

[Inactmaccel. Kayuyku. Bonokna 2

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne /i P Konrpouabusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka
n/n Bcero  K/p I/p u3ydyeHusi oOpasoBaTejibHbIE
pecypchl
1 IIpenmer oprannueckoil XMMHH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1
2 Teopus crpoenuns opranndecknx coeanaeHnii A. M. bytiepoBa, e€ ocHOBHbIE 1
MIOJIOXKEHUS
3 [Ipencrasienue o knaccuuKayyu OpraHMYEcKX BemecTs. HomeHnknarypa 1
(cuctemaTHueckasi) ¥ TpUBHAJIbHBIE HA3BaHUS OPraHUUECKHUX BEIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKUH PsIT 1
5) MerTaH 1 3TaH — NPOCTEHIINE MTPEICTABUTEIH AIKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOHCTBA 1
7 OTHUIEH 1 NPONWIIEH — MPOCTEHIINe NPEACTaBUTEIN AIKEHOB 1
8 IIpakTuueckas padora Ne 1. «IlonyyeHne 3TU/IeHA U U3yYeHHE €ro CBOCTBY 1 1
9 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [onydeHne CHHTETHYECKOTO 1
KaydyKa U pe3uHbI
10 AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKHUN PAl. ALETUIEH — 1
MPOCTEUIIINN MPEICTABUTEND ATKUHOB
11 BbrurciieHus 110 ypaBHEHHIO XUMHYECKOW peakiinu 1
12 ApeHbl: 6eH30I1 ¥ TONyoJl. TOKCHYHOCTH apeHOB 1
13 I'enernyeckast CBsI3b YIIIEBOJOPOAOB, MPHUHAMJIEKAIINX K PA3IMIHBIM KJIaccam 1
14 [IpupoaHbIe UCTOYHUKH YTIIEBOIOPOJIOB: IPUPOJIHBIN Ta3 U MOy THbIE HETIHBIC 1
rasbl, HeQ)Tb U IPOJYKTHI €€ epepadoTKU
15 [IpupoaHbIe NCTOUHUKH YTIEBOAOPOIOB: IPUPOAHBIN Ta3 U MOMYyTHHIC HEPTIHBIC 1
rasbl, He)Tb U IPOJYKTHI €€ MepepadoTKU




16 KouTtposbHasi pagoTa nmo pasjeiy «Yr/ieBoI0poab» 1

17 [penenbHbIC OHOATOMHBIC CIIUPTHI: METAHOI M 3TaHONI. BomopoaHas cBsi3b 1

18 MHOTroaTOMHBIEC CITUPTHI: STHICHIITHKOJb U TIIUICPUH 1

19 deHOm: CTPOCHHE MOJICKYJIbI, PU3HUECKUE K XUMUYECKUE CBOMCTBA, IPUMEHEHUE 1

20 Anperuapt: GOpMaIbICTH U AllETATBACTHA. AIICTOH 1

21 OJHOOCHOBHBIE MPE/ICIIbHbIC KAPOOHOBBIE KHCIIOTHI: MypaBbUHAS U YKCYCHasI 1

22 IIpakTHyeckast padora Ne 2. «CBoiicTBa pacTBOpPa YKCYCHOM KHCJI0ThD) 1

23 CTeapI/IHOBaH " OJICUHOBAasA KHUCJIOThI, KaK NPCACTABUTEIN BBICIINX Kap6OHOBI)IX 1
KHUCIIOT

24 MbL1a Kak COJTM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHIE 1

o5 CrnoxxHbIe 23(UPhI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MIPOIH3 CIIOKHBIX 1
3¢upoB

26 JKupsl: ruapon3, NpUMEHEHHEe, OHOIOrHYecKas PoJib KUPOB 1

97 VriieBobl: cOCTaB, Knaccudukanus. BaxkHeiiie npeacTaBuTelu: II0Ko03a, 1
¢dpykTo3a, caxaposa

28 Kpaxmat 1 1ieJu1io103a Kak IMpUPOIHBIE TOJTUMEPBI 1

29 KountpoasHast pabora no pasgeny «Kuciaopoaconep:xkamue opranudeckue 1
COeIMHEeHHUsI»

30 AMUHBL: METHJIAMKH U AaHUIIUH 1

31 AMMWHOKHUCIIOTHI KaKk aM(QOTEpHbIE OPTraHUYECKUE COCTMHEHHSI, UX OMOJIOTHUECKOe 1
3Ha4yeHwue. [lenTusl

32 Benku Kak MpUPOHBIC BBICOKOMOJICKYIISIPHBIE COCANHEHHUS 1

33 OCHOBHbIE MTOHATHSI XUMUHU BBICOKOMOJICKYJISIPHBIX COSAMHEHUI 1

34 OcHOBHBIE METOJAbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COC]II/IHCHI/Iﬁ. HHaCTMaCCBI, 1
Kay4yKH, BOJIOKHA
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11 KJIACC

Kosau4vecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Hdara uudgposbie
n/n Becero K/p I/p u3ydyeHusi oOpasoBaTelbHbIE
pecypcel
1 XUMHUYECKHH 37IEMEHT. ATOM. DIIEKTPOHHAS KOH(UTypanus aToMOB 1
2 [lepuonnueckuii 3akoH u [lepuonnueckas cucreMa XumMudeckux 3iaemeHTos /. U. 1
MeHeneeBa, UX CBSI3b C COBPEMEHHOM TEOPHEN CTPOCHUS aTOMOB
3aKOHOMepHOCTI/I H3MEHEHHMS CBOMCTB XUMHYECKHX DJIEMEHTOB M UX COCILI/IHGHI/Iﬁ 10
3 rpynmnaM U NeproiaM. JHa4eHUE MEPUOIUIECKOTO 3aKOHA U CUCTEMBl XUMUUYECKUX 1
snemenToB [[.1. MeHieneeBa B pa3BUTUN HAYKU
4 Crpoenue BemecTBa. XUMHUYECKast CBA3b, €€ BUABL, MEXaHU3MbI 00pa30BaHuUs 1
KOBaJIEHTHOM CBA3U. BosiopoiHas cBA3b
5 BanentHocTs. OnexTpooTpunarenbHocTh. CTeneHs okruciaeHus. Bemecrsa 1
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS
6 IlonsTHe 0 gUCHIEpCHBIX CUCTEMAaxX. MICTHHHBIE U KOJUTOMIHBIE pacTBOpbI. MaccoBast 1
JIOJIS BEIIECTBA B pacTBOPE
7 Knaccudukanus 1 HOMEHKIAaTypa HEOpraHMYEeCKHX coequHeHuil. I 'enernyeckas 1
CBs3b HCOPraHUYCCKUX BCHICCTB, PA3JIMYHBIX KJIACCOB
Knaccudukanms XuMHUYECKUX peakiiii B HEOPraHUIECKOW U OPraHUIeCcKOW XUMUH.
8 3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U NIPEBPALEHHS] SHEPTHH 1
IIPpU XUMHUYECKUX PCAKIUAX
9 CxopocTts peakiuu. OOpaTUMBbIEC peakini. XUMAIECKOE pABHOBECHE 1
10 IIpakTuyeckass padora Ne 1. «Biusinve pa3nnyHbIX GaKkTOpPoB HA CKOPOCTH 1 1
XHMHYECKOH peakuum»
DnexTponuTuyeckas auccouuanus. [lonstie o BogopoaHoM nokasareie (pH)
11 pactBopa. Peakiu nonHoro oomMeHa. ['uaponn3 opraHi4ecKux U HeOPraHUIECKUX 1

BCIIIECTB




OKHCINTETFHO-BOCCTAHOBHUTENbHBIE peakiiui. [loHsITHE 00 37IEKTpOIH3e paciiiaBoB

12 . 1
U PacTBOPOB COJIEH

13 Koutpoabnas padora no pasjaeny «TeopeTuueckue 0CHOBbI XMMH W 1
Mertambl, ux nonoxenue B [lepuognueckoi cucteMe XuMUYECKUX 351eMeHToB Jl. 1.

14 MemnzeneeBa 1 0COOCHHOCTH CTpOeHHs aroMoB. O0mIe hru3mueckne CBOWCTBA 1
METaJUIOB

15 CraBbl METAIIOB. DJICKTPOXUMUUYECKUN Psi/i HANIPSKECHUN METAIIJIOB 1

16 XUMUYECKHE CBONCTBA BAKHEHIIINX METAJIIIOB (HATPHU, KaIui, KaabI[1ii, MaTHUH, 1
AJTIOMHHHAN) U UX COCTHHCHUH

17 XUMHUYECKHE CBOWCTBA XpOMa, MEAH U MX COCTUHEHHIM 1

18 XUMHUUYECKHE CBOMCTBA LIUHKA, )KEJI€3a U UX COeIUHEHUI 1

19 IIpakTuyeckasi padora Ne 2. ""Perienue ykcrnepuMeHTAJIBHBIX 3271249 M0 TeMe 1
«MeTtamabn"

20 Hewmeramnsl, ux nonoxenue B Ilepuoguueckoil cucreMe XUMUUECKUX 31eMeHTOB /1. 1
. MenneneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB

21 ®dusnueckue CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETaIOB (Ha IpuUMepe 1
KHCIIOpoJa, cepbl, pocdopa u yriaepona)

22 XUMHUYECKHE CBOMCTBA rajlOr€HOB, CEPBl U UX COCTUHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, pocoppa U UX COEAMHEHHUI 1

24 XUMHUECKHE CBOMCTBA YIIIEpOia, KPEMHUS U UX COCIUHEHUN 1

25 IIpumeHeHne BaXKHENIINX HEMETAIIJIOB U UX COEIMHEHUI 1

2% O00011IeHNe ¥ CUCTeMaTH3allus 3HaHu# 110 TeMe «HemeTaiisy. Beraucienus mo 1
YpPaBHEHUSM XUMHUYECKUX PEAKIUNA U TEPMOXUMUUYECKUE PaCUEThI

27 IIpakTuyeckast padora Ne 3. «Pemienne 3kcnepuMeHTANbHBIX 32129 M0 TeMe 1
"HemeTta/wibl'"»

28 Koutpoabhas padora no Temam «MeTtauibl» U «Hemeramiabny 1

29 Heopraandeckue u opraHudeckue KUciaoTel. Heoprannaeckne u opraHuIecKue 1

OCHOBaHUA




30 AmMpoTepHbIe HEOPTaHUIECKIE U OPTAaHWIECKHE COeTNHEeHH. | eHeTnaecKkas CBs3b 1
HEOPraHWYECKNX U OPTaHUYECKHUX BEIIECTB

31 Ponp xumum B 00eCTICUCHIH SKOJIOTHICCKOM, SHEPTeTHIECKOMN U IMHIIEBOM 1
0€30MMacHOCTH, Pa3BUTUU MEIUITUHBI

30 IIpencrasienust 00 0OMIMX HAYYHBIX IPHHIIUIIAX TPOMBIIIICHHOTO MOIYYSHUS 1
BAKHEUIINX BEILIECTB

33 YesioBEeK B MUpPE BEIIECTB U MATEPHUAIIOB 1

34 XHUMHUS U 37I0pOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOAUYECKOE OBECNEYEHME OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUAI ANA YYHEHUKA
Xumus, 10 knacc/ Mabpuensan 0.C., Octpoymos W.T., Cnagkos C.A., AKuMoHepHoe obuiecTso «M3aatenbcTso
«lpocseweHne»,2021 r
Xumus, 11 knacc/ Nabpuenan 0.C., Octpoymos W.I'., Cnagkos C.A., AKUMOHepHoe 061ecTBo «M34aTenbeTso
«lpocseweHne»,2021r.
METOAUYECKUE MATEPUANDbI ANA YYUTENA
Xumus(6a3osbiliyposeHb).Peannsauna obpasoBaHua: meToguueckoe nocobue ana yumutensa / KasepuHa A. A., MuuyruHa
I.B.; nog pea.l. B. MuyyrnHoi. M. : ®TBHY «NHCTUTYT cTpaTermm pa3sutna obpasosaHmsa PAO», 2022 81 c.:un.
LNPPOBbLIE OEPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU MHTEPHET
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