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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yrolnx OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJIOkKEeHUH «CTpaTeruu pa3BUTHs BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 roxa» (Pacnopsikenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3paboTKe MpOTrpaMMbl IO XUMUH, K OTPEACIICHUIO 00IIIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI OOYUAIOMIMXCS CPEICTBAMH Y4eOHOTrO mpenmera «XuMHsD»
st 10-11 kiaccoB Ha 6230BOM YpOBHE COCTaBWIIM KoHIeNTyanbHble nmonoxenuss ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH L€, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3alfy, SBISIETCS HEOThEMJIEMOW YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTE!, MPUCYIIUX LIEITOCTHON CUCTEME XMMUYIECKOTO 00pa30BaHusl. DTH HEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIECH KyJIbTYPHI YEIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOINIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOIIUMXCS Ha YpPOBHE CpEIHEro OoOIIero
00pa3oBaHUs CpPEeACTBAMU Y4eOHOTO TMpeaMeTa «XHUMUsD», COAEp)KaHUE U IMOCTPOSHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe IO XUMHH C Y4E€TOM Crenu(uKd HayKd XUMHH, €€ 3HA4eHUs B
NO3HAHUU NPUPOABI U B MaTEpUANbHOM >KM3HM OOLIECTBa, a TaKke ¢ Y4ETOM oOIuX Ieneil u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepannu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpYXaroIeM MUpPe KaK O €IUHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe (POPMUPYETCsI B XUMUHU Ha
OCHOBE TMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3anMOJIEICTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMHsI CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHEM YCICIIHOTO TPyAa W KH3HH KaKIOTO
yieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pEUIeHHe TII00aJbHBIX MpOoOJeM yCTOMUMBOrO pa3BUTHUA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbl
3JI0POBBA.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHUS B KH3Hb COIUYMa,
NIPOIOIDKEHHST 00pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XHMHUEH.

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



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HAaHUH U3 001IEeH XUMUH) U OpraHuYecKoi xumun. PopMUpOBaHKE JTAaHHOHN CHCTEMBbI 3HAHUH MTPH
W3YYCHHH TIpeaMeTa 00ecreyrnBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpAa3Hsl BEIIECTB
Ha OCHOBE OOIIMX IMOHATHUN, 3aKOHOB M TCOPHI XUMHH.

Crtpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckast
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHM Ha
OnpeAe€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHUMHHM BEIECTBa
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 PAa3BUTUU — OT YIJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU IOJIyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHHsS TEOPETHUECKUN MaTepuan u
(akTOIOTUYECKHE CBEACHUS O BEHIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
Iy0Ke TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromeil 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 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJOTHYECKUNA ¢ TPHUKIAJAHOW XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUNW XUMHUHU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi TOHUMaHUsI (GUITOCOPCKUX MM, TaKUX KaK:
MaTepHaIbHOE €IWHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYUN MEXKTYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOsieM, a Takke mpodiem cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3a1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00YUYAIOIINXCS TIPUHSTHIC
IporpaMMoil M0 XMMHHM TOAXOJbl K ONPEIEICHUI0 COAEP)KaHHUS U TOCTPOEHUs IpeaMeTa
IpelycMaTpuBaloT (OPMUpPOBAaHUE YHHUBEPCAIbHBIX YUeOHBIX ACHCTBUI, MMEIOIUX 0a30BoOe
3HAUYCHHWE JUTSI Pa3IMYHBIX BHUJOB JIEATEILHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a u
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACeITSIHOCTH, 3aHUMAIOIICH BaXKHOS MECTO B IIO3HAHUN XMMUH.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CPEAHETr0 00I1Iero oopa3oBaHus, P ONPEICICHUN COACPKATENLHON XapaKTePUCTUKU
Hened HW3y4eHHs IIpeiMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU TpPaJWLIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO Leseld U3ydyeHUs
IIpeIMeTa SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

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 MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHATHUSA,
(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 METOJaX MO3HAHMs 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 YMEHUH U CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUsl IpeIMeTa B
mporpamMme 1Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU ITPUOPUTETAMHU B
cucreMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIEH CTENeHN
OTaéTCs MPeANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUYeHHsI, OPHEHTUPOBAHHOMN
Ha TOJMOTOBKY BBIMYCKHHUKA OOIIE00pa3oBaTebHON OpraHH3alliy, BIACIONIETO HEe Habopom
3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOI'O
MOJIyYEHUS 3HAHUM W IPUMEHEHUSI UX B PEATbHOU KU3HU JIJIs1 PEIICHUS PAKTUYECKUX 3a7a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPHOOPETAIOT TaKue IeNU U 337a4H, KakK:

ajanTanus o0yJaronmxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHUE
MHTEJJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa3oBaHHIO, COTPYJIHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMsX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JIJISl PA3IMUYHbBIX BUJOB JESATENHOCTH: PEIIEHUs Mpodiiem,
MOMCKA, aHanmm3a W o00paboTku uWHOOpPMAIMK, HEOOXOTUMBIX JUIsl TPUOOPETEeHHs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIHMSHIS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4JaromUXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJn3a yueOHOW U Hay4HO-TIOMYJISpHOW MH(DOPMALIUU XUMUYECKOTO
COJIepKaHuUs;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEUICHHH TJ00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECYypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC M CBOEMY 3JI0POBBIO, a TAKXKE MIPHUOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYUYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalIUX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHOM maHe cpemHero odmiero oopazoBaHus MpeaMeT « XuMus» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero oopazoBanus, coctasisier 102 gaca: B 10 kinacce — 68 vacoB (2 yaca B Heneno), B 11
kiacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA

(mpakTHYecKasi 4acThb COJAepP:KaHUSl Y4eOHOro mpeAMeTa YCWIEHA MaTepHajbHO-
TexHH4Yecko 0a30ii menTpa «Touka pocTra», HCHOJAL3YEMOro Jsl peaju3anuu
00pa3oBaTeJIbHBIX MPOrPaMM B paMKaX NMpenojiaBaHus XUMUH)

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[IpenmeTr opraHMYecKoil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IOJIyYECHUU
HOBBIX BEILIECTB U MaTepuaiioB. Teopus cTpoeHus: oprannueckux coeauHenuii A. M. bytneposa,
e€ ocHOBHBIE TONOXKEHUA. CTpyKTypHBIE (QOPMYJIBI OPraHWYECKHX BEIIECTB. [ OMOJOrHs,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o knaccupuKay opraHnyeckux Bemects. HomeHkiiaTypa opraHn4eckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX [IPEICTaBUTENEH KI1acCOB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUN: O3HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HAONIOJAEHHE U ONHCAaHME JEMOHCTPALMOHHBIX OIIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
MPEJICTAaBUTENN AJIKAHOB: (PU3NUECKHE U XMMUUYECKHE CBOMCTBA (PEeaKIMK 3aMEIICHUS 1 TOPEHMUS ),
HaX0X/IeHUE B IPUPO/IE, MOTYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllMM, OKUCIICHUS U TIOJMMEPU3alluiN ), OTYYeHHE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u meTwnOyTtaaues-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noauMepusanun). [lomryueHrne CHHTETHYECKOT0 KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psa. AUETHIEH —
MPOCTEHIINN MPEJCTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIYYEHHE W NPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuy 2aio02eHUpo8anus U HUMpPOBAHUs), NOTyUeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MPUHAJIEKAITMMH K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CiocoObl mepepaboTKu HeTH: epEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtajquThuueckui), mmponu3. IlpoaykTtsl mepepa®oTku HedTH, HUX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BELIECTB M HUX NPEBPAILEHUI: O3HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 «Yromab», MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKONW pPalOTHI:
IIOJIy4YEHHUE TUIICHA U U3YYECHHUE €r0 CBOMCTB.




Pacuérnrle 3agayn.

Brbruncinenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA WM MPOITYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKIIMN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHue. BoopoiHbie CBA3M MEXy MOJIEKyJIaMU cupToB. JlefcTBHE MeTaHOIa U 3TaHOoJIa
Ha OpraHu3M YelloBeKa.

MHOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKLus Ha
MHOIOaTOMHBIE CHMpThI). JlelicTBue Ha opraHu3M denoseka. [IpuMeHeHue riunepuHa u
STHJICHTJIUKOJISL.

®eHout: cTpOoeHUE MOJIEKYJIb, (PU3MUYECKHE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue penona.

Anbrerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peaklUMU OKHMCIEHHS U BOCCTAHOBJICHMS, KayeCTBEHHBIE DPEaKLUu),
[OJIy4Y€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAst KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIMe I Kjlacca KUCIIOT, peaKIus
TepudUKalM), MOoIydeHue M mnpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTEININ BBICIINX KapOOHOBBIX KMCIOT. Mblja Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[IpumeHnenne xupoB. buonornyeckas posib KUpPOB.

YrieBonpl: cocTas, Kiaccudukalys yriieBooB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ rugpokcuaom menu(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHAA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, NMPHUMEHEHHE,
O6uonoruueckas posib. @otocunTe3. PpyKTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEeUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEAaKIIUs C HO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaernnoB (oxucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), POBEICHNUE MTPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOU KHCIIOTHI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEIECTB WM MPOIYKTOB PEAKIUN).

A3oTconepikalie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyeckre coeuHeHus. PU3nueckue U XuMHIecKue
CBOWCTBA aMHUHOKUCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
IMenTuael.



benkn xak NpUpOAHBIE BBICOKOMOJEKYJISIpHBIE coequHeHMs. [lepBuuHas, BTOpHYHAs H
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OENKOB INpH HarpeBaHUM, I[BETHbIE
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 MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB U MX MPEBPAILECHUN: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOANIHOCTh, HAOIIOACHUE, W3MEPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHus3Me, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

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

TexHosorust: NUIIeBble MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOIINE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMuueckux osnemMeHtoB . .
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NePUOIUYECKOro 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. BaneHTHOCTB.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MOJIEKyJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonaTue o gucnepcHbIx cucteMax. MICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas J0JIst
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIiecTB.
I'eneTnueckas CBA3b HEOPraHWUYECKHUX BEIECTB, IPUHAUICKAIUX K PA3IUYHBIM KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPIUU NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3inUyHbIX (akTopoB. OOpaTHMbIEe pPEaKIIHH.
Xumuuyeckoe paBHOBecHEe. DaKkTOpbl, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, LIEJTOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJielel KPHUCTAJUIMUECKUX pemEToK, HaOJII0ACHHEe | ONUCAaHUE JIEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIUH
MOHHOTO OOMeHa), MpOBeIeHUE MPAaKTHUECKON paboThl «BrusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenune HemetauioB B [lepruoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoit cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OcCoOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIUX METAJIOB (HATPUH, Kaiuii, KaiblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHI.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHUE
KOJUTEKIIUU «MeTasibl U CIUTaBb», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPUMEHTATBHBIX 3a/a4,
HaOJIIO/IeHUE U OMNHMCAHHUE JAEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHoCTH,
pa3BUTUU MeIULUHEL. [IoHATHE O HAyYHBIX METOJAX O3HAHMS BEILIECTB U XUMUYECKUX PEAKIIMN.

[IpencraBienus 06 0OIUX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPacKu, CTEKJIO, KEpaMHKa, MaTepHajbl Uil JJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiia 6€30MacHOr0 MCIIOJIb30BAaHMsI ITPENapaToB ObITOBON XUMHUH B TOBCETHEBHOM KHU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3yuyeHUH OO0IEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK WU NOHSTHUH, ABISAIOMIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHHUE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusuka: Marepus, JHEpPIus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, WU3O0TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHOIOrns: XUMUYECKasl MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajoB, CEIbCKOXO03S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBasa MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MarcpuraioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBLHIEI'O OEPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTATOB OCBOCHMS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETa « XMMUS» Ha YPOBHE CPEHET0 00LIeEro 00pa30BaHUs BbIIEICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

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

HaJIMYyue MOTUBALUU K 00y4EHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, IPUCYIIUMHU LIEJIOCTHOH CHUCTEME XMMHUYECKOIO
oOpa3zoBaHus;

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

JInuHOCTHBIE PE3YyJIbTaThl OCBOCHHUS PEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C F'YMaHHUCTUYECKHUMH, COLMOKYIJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHMS, CIOCOOCTBYIOUIMMHU Mpoleccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJIEHUSI INYHOCTU 00YYaIOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHHS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIWYHOCTHBIX OTHOILICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAYyYHOMY HAcJE€IUI0 OTE€UECTBEHHOMU
XUMHUU;

YBa)XEHMsI K IpOIecCy TBOPUECTBA B OOJACTH TEOPUM M MPAKTUUYECKOIO NMPUMEHEHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pe3yNbTaT UINTEIbHBIX HAOIIOACHUM,
KPOIOTIMBBIX IKCIEPUMEHTATBHBIX TOUCKOB, TOCTOSIHHOTO TPyAa YUEHBIX U MPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIN3E
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 MIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpallleHUs] ¢ BeUleCTBaMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUS TOCJIEJACTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTpeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YyYacTHE B PEIICHUH NPAKTUYECKUX 3a7ad COLUAIBbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYAOBOU AESATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS S

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUSATHBIC SKOJIOTHUYECKUE MOCIEACTBUS MPEIITPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTHM XHMMHUHM JJsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIIEeBOM U HKOJIOTMYECKOH Oe30IacHOCTH, B pPa3BUTHM MEIULUHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpY’KAlOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHUSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS AJIs peleHus mpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

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

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO MpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauuMBble N5 (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OO0YyYarOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MexXTpeaMeTHbIe) O0IIeHayYHbIE TTOHSITHS, OTPAXKAIOIIUE IIEJTOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIus, SBJICHUE, MPOIeCcC, CHCTEMa, HAYYHBIH (aKkT, MPHUHIMUI, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICA0BaHKEe, HAOI0IeHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIe JNENCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIIMOHATBHONH TI'PaMOTHOCTH H
COLMAIBHOM KOMIIETEHIMH 00yYarOIINXCs;

CHOCOOHOCTh  OOYYarONmMXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA U YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COLIMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MOo3HaBATC/JIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBaTh W  aKTyaJlM3HpPOBATh MPOOJEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JTOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(PUKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

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

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHUX, (DOPMYIHUPOBATH BBIBOJBI H
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMysa, ypaBHEHHE XUMHYECKOM peakiuud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBATh HH(POPMAITUIO PA3TUIHBIX BUIOB U (HOPM NPEICTABICHUS, KDUTHYECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

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

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

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

UCTIONIB30BaTh HAYYHBIH SI3BIK B KA4yeCTBE CPEACTBA TPH padoTe € XUMHUYECKOMH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YecKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KJaeMOW TE€MBI B XOJle AHAora W/WUIH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEpPCTHUKAMHM IIPU  BBIIOJIHEHUHM XUMHYECKOI'O
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MO3UIIUHI B X0/1€ 00CYXKIeHUsI U OOMEHa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alNropuT™M JAEUCTBUN IPU BHINOJHEHUH Y4€OHBIX M HCCIEIOBATEeNIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMuUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (GYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOWM Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJET,
GyHKIMOHAIbHAS TPyMNa, paJuKan, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUN psia, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPIKALIME COCIAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUST OPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHUPOBO33PEHUYECKHUE 3HAHMS, JICKAIIHNE B OCHOBE IMMOHUMaHUSA
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBICHHM, (DAKTOIOTMUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNU BaKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKK MOHSATUN, YCTaHABINBAThH
WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHS MPH ONMKHCAHWU COCTAaBa, CTPOCHUS U
MPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYJT OPTraHMYECKUX BEIECTB
Y YpaBHEHU XMMHUUYECKUX PEAKIU, U3rOTaBIUBATh MOJEIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3yUEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNE€HHOMY KIACCy/TpyIIe COeIUHEHUN
(YrmeBomopoasl, KHCIOPOJ H  a30TCOJACpIKAIIUe COSAMHEHUS, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke



NPUBOJIUTH TPUBUAIbHBIE HA3BaHHs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMUYECKHE CBOMCTBA TUMMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3zon,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHOJ, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmajl, LeJUI0I03a, AaMHUHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIUNA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(HedTh, TPUPOAHBIA Ta3, yrojib), CIOCOOBI HMX MEPEpPabOTKH M IMPAKTHUECKOE MPUMEHEHHUEC
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA HIIM MPOIYKTa PEAKIIUU [0 U3BECTHHIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB I IPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyeMbIX B XUMHUM MPU H3YYEHHH BEUIECTB MU XHUMHUYECKUX SBICHUU
(HaOnrofieHHe, W3MEpEeHUe, OKCIEPUMEHT, MOJEIUPOBAaHME), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl MPUHSITHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYAON U
n1abopaTopHBIM 000pYyA0BaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH T10 BBITTOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJIHATh XUMHUYECKUNA SKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUH, MOMyYEHUE ATHICHA U M3yYEHHUE €ro
CBOICTB, KAUYECTBEHHBIE PEAKIIHI OPTraHUYECKUX BEIIECTB, IeHATYypallus OeKOB MPY HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH IIPH 0OpaIieHuU
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJNbTAaThl XUMHYECKOIO
DKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHI COOTBETCTBYIOIIMX pPEaKIui u (PopMyIHUpOBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil uHpopmanuu, IHTepHeT u ApyTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMOJIaTh MpaBWIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBE/ICHUs B OBITY M TPYAOBOH [EATENHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKpYy XaroIie MpUpPOJHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JAECMCTBHS Ha >KUBBIE OPTaHU3MBbI
OTIpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax CcrocoObl YMEHBIICHUS U MPEIOTBPAICHHS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOAX MO3HAHMSI BEIIECTB M XUMUYCCKUX SBIICHUIA;

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

HCI0JIb30BATH AHAJIOT0BOE JIa0opaTopHoe 000pya0oBaHne U U(pPoBoe 000pya0BaHME
(uenTp «Touka pocray);

NPOBOJAUTH ONBITHI C UCNOJIb30BAHUEM aHAJIONOBOro0 JIAGOPAaTOPHOTO 06GOPY/JOBAHUA U
nudposoro o6opyaoBanus (ueHtp «Touyka pocra»).

11 KUIIACC

[TpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHndecKast XUMUsD) OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIOINIECH €CTECTBEHHO-HAYYHON
KapTUHBI MHUPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
IPAKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON CpelIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolINe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHMYecKas CBs3b (KOBaJIECHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKHX  pEaklUHuid, pacTBOp,  IIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE pAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHSI AJIEKTPOIUTUIECKON
auccounanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUs MacChl BEUIECTB,
3aKOH COXPAaHEHHUs WM TPEBPAIICHUS DHEPTHH NMPU XUMUYECKUX DPEAKIIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllUe B OCHOBE MOHMMAaHUs
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HUCHOJIb30BaHUU Ba)KHEHUIIMX HEOPraHWYECKUX BEILIECTB B
OBITY U MTPAKTHUYECKOMN JAEeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPHU OMHCAHUU HEOPraHMYECKHUX
BEILECTB U UX IPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMyNl BeHIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUi, CHCTEMATHYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHMUYSCKHX BEHIECTB (yrapHbIi Tas3,
VIJEKUCIBIA Ta3, aMMHUakK, raméHas M3BeCTh, Herali€Has H3BeCcTb, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COEIMHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, WOHHAS, METaJUIMUecKas), XapakTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHMUECKUX COECUHEHM;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIMHEeHuH (IIPOCThIe BEUIeCTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COITH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JEMOHCTPUPOBATH  €r0  CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cuctemMbl XUMUYECKHX di1eMeHToB /. M.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JE€KTpOHHBIE OPOUTANINY, «IHEPIrETHUYCCKHUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX AeMeHnToB [, U.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUICCKUE CBOWCTBA
HEOPTraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEIeCTBAMHU C IOMOINBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XUMHUYECKHE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TeIUIoBoMYy 3(ddekTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pPEaKUUN pa3uYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peaKIu UAyT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHUYECKUX BEIIECTB, pACHO3HABATh OMNBITHBIM MyTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PaCKpPBIBATH CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIMH OT
pa3uuYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle artense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKUE MPOIIECCHI, JIeKaIIIe B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOM KHUCIOTHI, aMMHUaka, a Takke C(HOpPMUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIMIAX U IKOJOTUYECKUX MPOoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONisl BEIECTBA B PAcTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BEMIECTBA I 00bEMA Ta30B MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (eKTa peakini Ha OCHOBE
3aKOHOB COXPAHEHUS MACChI BEILIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIIAHUPOBATH W BBIMOIHATh XHUMHUYECKUNH JKCHEPUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallu3aTopa, OMPEICIICHUE CpPeJlbl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKI[uh, PEaKIMd HWOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMU Ha
cynbdar-, kapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHS, PElIeHUE YKCIIEPUMEHTAIBHBIX
3amady mo temaM «Mertamney U «HemeTamnel») B COOTBETCTBHHM C NPaBHJIAMHU TEXHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U JJa0OPaTOPHBIM 000PYI0BAHUEM, MPEICTABIATh



pe3yabTaThl XUMHYECKOTO SKCIEpUMEHTa B (hopMe 3alUCH YPABHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
HOJIy4aeMy!0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBAa MACCOBOM KOMMYHHKAIMU, IHTEpHET U IpyTuX);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pPa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATEIBHOCTH B LEIAX COXPAHEHHS CBOErO 370POBbS M
OKpPY’KaIOIIEeW NPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JECHUCTBUS HA JKUBBIE OPraHU3MBI
OIpesieN€HHBIX BEIECTB, MOHUMas cMblci nokasatens ITJK, noscHare Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPAILECHUS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUist 00y4YarolUXCsl ¢ OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE IPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI,

JUIS CJICIIBIX U CJIa0OBUIAIIMX 00yUarOIIHUXCsl: YMEHUE HCII0Ib30BaTh PEIbePHO-TOUECUHYIO
cucreMy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmy.

HCIOJIb30BATh AHAJIOr0BOE J1a00paTopHOe 000pyAoBaHNe U H(poBoe 000pyA0BaHHE
(uenTp «Touka pocray);

NPOBOJAMTD OMNBITHI C UCNI0/Ib30BAHUEM aHA/IOTOBOI0 JIAGOPATOPHOr0 0GOPYAOBAHUS U
nudposoro o6opyaosanu (LeHTp «Toyka pocra»).



TEMATHYECKOE IIVIAHUPOBAHME (¢ yuerom npuMenenusi 060py10BaHus EHTPOB 00Pa30BaHUsl €CTECTBEHHO-HAYYHOM

U TeXHOJIOTHYecKoi HanpaBjeHHocTel «Touku Pocray)

10 KJIACC
KoJunyecTBO 4acoB duekTpoHHbIe (LM pPOBbHIE)
o0pa3oBaTe/bHbIE PeCypcChl,
HCIO0JIb30BaHNE HU(POBOIo U
Ne pakTn4
w/n HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI B KonTpoabn AHAJIOrOBOr0 000py10BaAHUSA
r KM .
cero bie padoThI ec p ¢ LHEHTPAa eCTeCTBEHHOHAYYHOM 1
PabOTRI TeXHOJOTH4ecKoi
HanpasJjeHHocTell «Touka pocray
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKOM XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. ) DNEeKTPOHHBIE TaOJINLIbI U IIJTAKATHI.
bytneposa
Uroro no pazneny 5

Paznea 2. YrieBoaopoasbl

[udposas nabopaTopust MO0 XUMUH, ,
2.1 [IpenenbHbIC YIIIEBOAOPOIbI — aJKaHbI 4 mdposast oOpa3zoBaTebHAs cpeaa
(KOMITBIOTEpPHBIE TEXHOJIOTHH)

[Mudposas nadbopaTopust 10 XUMHH, ,
8 1 1 nugpoBas oOpa3oBarebHas cpeia
(KOMITBIOTEpPHBIE TEXHOJIOTHH)

29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI,
' aJKaJUCHBI, AIKHHBI

[udposas nabopaTopust Mo XUMUH, ,
2.3 ApomaTnueckue yriaeBogopoabl 4 udpoBasi 0OpazoBaTenbHas cpenia
(KOMIIbIOTEPHBIE TEXHOJIOTHH )

[Mudposast naboparopust 1o XUMUH,
5 1 rpoBas o6pa3oBatebHas cpea
(KOMITBIOTEpPHBIE TEXHOJIOTHH)

HpI/IpO,Z[HBIe HNCTOYHHKHU YTIJICBOAOPOAOB U UX

2.4
nepepaboTka

Hroro mo pazneny 21

Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHust




Hudposas nadboparopus mo
XUMHH (IATYUK TEMIIepaTyphl

3.1 Cruptel. deHon 6 .
IUTaTUHOBBIN, 1aT4uK pH, mryn
JIEKTPOIIPOBOIHOCTH)
[{udposas nabopaTopus mo
32 Anpaerunsl. KapooHoBbie KuCI0ThI. Cl105KHbBIE 18 XUMUH (JaTUYUK TEMIIEPATypbl
' 3¢upsI MJIATUHOBBIN, MaTyuk pH, myn
AJIEKTPONPOBOAHOCTH)
Hudposas nadboparopus mo
XMMHUH (IaTYUK TEMIIEpaTyphbl
3.3 YraeBoasl 7 (n . patyp
TUTaTUHOBBIN, JaT4uK pH, nryn
JIEKTPOIIPOBOJIHOCTH)
Uroro no pazneny 31
Pa3znen 4. A3oTconeprkaniue opranHnyeckue coeIuHeHus
udposas mabopaTopus Mo
4.1 AMHHBI. AMIHOKHCIIOTBL. benku 6 XUMUH (JaTUYUK TEMIIEpaTypbl
TUTATUHOBBIN, AaT4uk pH)
Hroro no pazneny 6
Paspnen S. BeicokoMoOJIeKY ISIpHbIE COCAUHEHUS
Hudposas maboparopus mo
5.1 IInactmaccel. Kaydayku. Bonokna 5 XMMHUH (JITaTYUK TEMIIEPATyphl
IUTATUHOBBIN)
Hroro no pazneny )
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoaunuyecTBO 4acosB

dueKkTpoHHbIE (LM (POBbHIE)
o0pa3oBaTejibHbIE PECYPCHI,
HCIOJIb30BaHNE HU(POBOIo U

Ne HaumeHoBaHue pa3/ie/ioB U TeM
Konrpoabubie IIpakTuueckne  AHAJIOr0BOro 060py10BaHuUsI
n/n  mporpaMmbl Bcero N
paﬁo"n,l paﬁoTH IEHTPa eCTECTBEHHOHAYYHOHU H
TeXHOJI0THYEeCKOI
HanpasJyeHHocTell «Touka
poctay
Paznen 1. TeopeTuueckue 0CHOBbI XUMHH
. udponas madboparopusi 1o
Ctpoenue atoMoB. [lepuonnueckuit 3akoH 1 Hudp patop
XuMuH, nudpoBas
11 [Iepnoanueckas cucTeMa XMMUYECKUAX 3
oOpa3oBaTenbHas cpena
sneMenToB [. 1. MenneneeBa
(KOMITBIOTEPHBIEC TEXHOJIOTHUH )
Hudposas madboparopust 1mo
12 Ctpoenue BemiectBa. MHOrooopasue 4 XUMUH, nudpoBas
' BEIIIECTB oOpasoBareinbHas cpena
(KOMIBIOTEPHBIE TEXHOJIOTHH )
Hudposas nadboparopus no
XUMUH, IudpoBas
1.3 XHUMHUYECKUE PeaKun 6 1 1 » PP
oOpa3oBaTenbHas cpena
(KOMIBIOTEPHBIE TEXHOJIOTHH)
Wroro mo pazneny 13
Pa3nen 2. Heoprannueckasi xumMusi
Hudposas nadboparopus no
XUMUH, IudpoBas
2.1 Mertanis 6 1 , mbp
oOpa3oBaTenbHas cpena
(KOMIBIOTEPHBIE TEXHOJIOTHH )
[udposas mabopatopust mo
XuUMUH, nudpoBas
2.2 Hewmeranisi 9 1 1 , mp

oOpa3oBaTenbHas cpena
(KOMMBIOTEPHBIE TEXHOJIOTHH )




Hudposas nadboparopus mo

23 CBs13b HEOPTraHUYECKUX U OPraHUYECKHUX 5 XUMHH, nudpoBas
' BEIIICCTB oOpa3oBaTenpHas cpena
(KOMITBIOTEPHBIC TEXHOJIOTHUH )
Hroro no pazaeny 17
Pa3zgen 3. XuMus ¥ :KU3HL
udposas maboparopus mo
xuMuH, nudponas
3.1 XUMHUS U )KU3Hb 4 , up
oOpa3oBaTenbHas cpena
(KOMIBIOTEPHBIE TEXHOJIOTUH)
Hroro no pazneny 4
OO11ee KOJIMYECTBO YacOB IO MPOTPaMMe 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensu O.C., Octpoymos N.I'., Cnaaxos C.A., Akunonepnoe o6mectBo «M3narenbctBo «IIpocsemenuey
* Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., AknnonepHoe o01mecTBo «3maTenscTBo

((HpOCBGHICHHe»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Metoauyeckoe nocooue k yueonuky ["abpuensna O.C.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru






