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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-D3 «O6 obpazoBanuu B Poccuiickoii deaeparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu 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 OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoIHOI cpene. Peanusyercs xuMudeckoe o0pa3oBaHUE 0O0YYarOMIMXCS HA YPOBHE CPEIHETO
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
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
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
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
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO 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,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
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.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHM Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB 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
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW 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 oOoOmiaromieil 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
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 MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronxcsi MUPOBO33PEHUYECKON OCHOBBHI JJIsi TOHUMaHUsI (QUITOCOPCKUX HIEH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYUN MEXKTYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
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 MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH Ba)KHOE MECTO B II03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
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 U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

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

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWW KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIC MOHSITHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUHM XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBaHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOMUMBIX ISl MIPHOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM KU3HU;

e pa3BUTHEC YMCHHA M CHOCOOOB JESATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30M1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepkarenibHasi XapaKTepUCTUKa IeJIe U 3a1a4 U3y4eHHUs peIMeTa B
mporpamMme 1o XUMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0yuyeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINYCKHHKAa 0O0IIe00pa3oBaTebHON  OpraHU3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS WX B PEAbHOW KU3HU ISl PEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEEe 3HAYeHHUE
IPUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

aganTanus  OOydYalIMXCd K  YCJIOBHSIM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMUpOBaHHE UHTEIJIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIMsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

dbopMupoBaHue y O0OydYaroImIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMH),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodIieMm,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MTO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX TPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TpPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJISPHOW HH(DOPMAIINA XUMHUYIECKOTO
COZIepKaHUS;



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

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 mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO 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 Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
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 TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. | OMoiorus,
n3oMepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknmartypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BELIECTB M UX NPEBPALlEHUIN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
[IPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOpEHUs ), HaX0XAECHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpHU3alluN ), TOJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metwinOyTtaaues-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAIIIME K Pa3INYHBIM KJaccaM.

[TpupoaHble UCTOYHUKH YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), mupoau3. [IpoaykTel nepepaboTku He)TH, UX MPUMEHEHHUE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 « Yoy, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW palOoThI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.




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:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs 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. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE 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 KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

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).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
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 MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE 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 eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
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 MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XMMHUH

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKa.
DHepreTHyeckue YpoBHH, IMOTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcOOCHHOCTH
pacripesie/ieHUs] HJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XUMHYECKHUX sieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyMNIaM U nepruojaM. 3HaYeHUEe NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuIbl XUMHYECKOH CBsI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAasi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



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. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
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 PEaKIUAX.

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

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
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
MoJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpOJAa B INPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pasnuyHbix (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.

Heopranuveckasi 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).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenne meramios B [leproandeckoil cucteMe XMMUYECKHUX 3JIEMEHTOB /1.
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 H3YUYEHUS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



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

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
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 o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

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

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

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 NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

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

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
porpaMM cCpeaHero obiiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHMs SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBETCTBHM C CHCTEMHO-IEATEIBbHOCTHBIM MOJAXOJOM B CTPYKTYyp€ JHWYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS Mpeamera «XHUMHS» Ha YPOBHE CpeJHEero ooumero obpazoBaHuUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINUE!

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALUU K 00yYEHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOUIMXCs PYKOBOJCTBOBATHCS B CBOCH JESATENBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYJIBTYphl M CIHOCOOHOCTH CTAaBHUTH IIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHHUS MpeaMeTa «XHUMHUsD JIOCTUTAKOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENBHOM JIE€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd  POCCUHCKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CHOCOOCTBYIOLIMMHU MPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pean3aluu
HPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NMPaBOMNOPSAKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAaX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINMOJIHEHUH XUMUUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleIHI0 OTE€YECTBEHHOU
XUMUU;

yBaKEHHUsI K IpOIEcCy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAYKU €CTh pPe3yNbTaT UIUTEIbHBIX HAOIIOACHUM,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, 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 IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

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

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
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-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
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 MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro 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 mpodeccun U peanu3alnuu 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
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

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(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO 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 IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
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 TI00aJbHBIX 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 II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
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.

METAINPEIJMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yibTaTbl OCBOGHMSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIe TOHATHS, OTPAXKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIleCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, HAy4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHNUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpcallbHble ~ yueOHble  JAeHCTBHS  (TO3HaBaTEbHbIE, KOMMYHHKAaTHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHHe (QYHKIMOHAIBHONM TIpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CHOCOOHOCTh  OOYYalOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4eOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)kalOT OBJIAJCHHE YHHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMMU.

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /ICHCTBUSIMM:

1) 6a3oBble JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh W aKTyalIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpeNeNiATh WENU ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUIKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTU C IOCTABICHHBIMU LIEIISAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

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 U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — 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:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS 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
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

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

nproOpeTaTh OMBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD) OTPaXKaIoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLIEH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MHpaA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
peuieHusT TMPaKTUYECKUX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY
310POBBIO U IIPUPOJHON CpeLe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAasl BKJIOYAET: OCHOBOIIOJArarolIue
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMHUYECKash CBs3b, CTPyKTypHas Gopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YITEpOAHBIA  CKEJNeET,
byHKIIMOHATbHAS TpyMMa, pauKkan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUU psid, TOMOJOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHHS); TEOPUH U 3aKOHBI (TEOPUSI CTPOSHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHMS, JICKAIIME B OCHOBE ITOHUMaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHHUM, (DaKTOJIOTMUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIICCTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEePHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS MPH ONMKMCAHWU COCTAaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COECTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (hOpMYIT OpraHMYECKUX BEIECTB
Y YpaBHEHUM XMMHUUYECKUX PEAKIUd, U3rOTaBIUBATh MOJEIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh H3yUEHHBIX OPTaHUYECKHIX
BEIIECTB TI0 HMX COCTaBy W CTPOSHHUIO K ONpeAcNEHHOMY KIACCY/TPYIe COCIUHEHUN
(YrieBomopoabl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
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 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX 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, OyrtaaueH-1,3, merunOyramuen-1,3, OeH30,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

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

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIECHUS [0 XUMUYECKUM YpPaBHEHUSIM
(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 METOAAaX HAYYHOT'O
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU IPU M3YYEHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSATHS PEHICHNH 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 XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITHICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypamus OEJIKOB TpH
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 BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

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

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
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 YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



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

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

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHsST Kypca «OOmas W HeOpraHWyecKas XUMHsD)
OTPaKaIoOT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
Hay4YHON KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelIeHHs MpPaKTUYECKUX 3a7ad M OSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBbIO U IIPUPOAHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOINOJArarolue
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHas, WMOHHAs, METAUINYecKas, BOJOpOJHAs),
KpUCTaNIM4ecKass  pemérka, TUIBI XUMHUYECKUX  peaklUil, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAST JUCCOLMAIMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  peakIMM, XUMHYECKOE paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
JIEKTPOJIUTUYECKON auccouuanuy, nepuonndeckuid 3akoH JI. M. MengeneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHMs M IPEBPAIICHUS SHEPTUU NPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHMS,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTaHWYECKUX BELECTB B OBITY M MPAKTHUECKON JESTEeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTAaHABINBATh
UX B3aUMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPHU OMHCAHUU HEOPraHMYECKHUX
BELIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
dopMyn BeleCTB M YypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHMYSCKHX BEIIECTB (yrapHbId Tas3,
VIJEKUCIBbIA Ta3, aMMHUaK, raméHas M3BECTh, HErami€Has H3BeCTb, NUThEBas COJa, MUPHUT U
ApyTHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpEeeNaTh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX Pa3IMUYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHA,
MeTaJIJINYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHas, MOJIEKYJISpHas, MOHHAas, METaJJIM4ecKas), XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECUHEHM;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIle coeTnHEeHuH (IIPOCThIe BEUIeCTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICT Nepuoauveckoro 3akona JI. M.
MenneneeBa M JI€MOHCTPUPOBAaTb €0  CUCTEMATU3UPYIOUIYIO, OOBACHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  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», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS 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 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
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 IO M3BECTHOMY KOJMYECTBY BEILECTBA, 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 YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U 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
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



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

c(OpMUPOBAHHOCTh YMEHUH COOJIIO/IaTh 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
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anvcu XxuMuueckux (Gpopmyi.
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10 KJTIACC
N HaumenoBann KoumnyecTBo 4acos DJIeKTPOHHBbIE
© e pa3ueiioB u (uudpoBbIe)

n/ Becer  Kourpoanubl = IIpakruuyecku
TeM oOpa3oBaTe/ibHbIE

n e padoThI e padoThI
NPOrpaMmblI pecypchbl

Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer
OPraHUYeCKOU
xumuu. Teopus bubnnorexa [{OK

11 CTPOCHUS 3 https://m.edsoo.ru/7f41837

OpPraHU4YeCKUX C
coenMHEHUN A.
M. byrneposa

Uroro no pazneny 3

Pa3znen 2. YriaeBoaopoasl

[IpenenbHbIC bubmmoreka [JOK

2.1 YTIEBOIOPOIBI 2 https://m.edsoo.ru/7f41837
— aJIKaHBbI c
HenpenensHueie
YTJIEBOJIOPOJIBI: bubnmorexa LIOK

2.2 AJIKCHBI, 6 1 https://m.edso00.ru/7f41837
AJKAIUEHBI, C
AIKUHBI
Apomarnyecku bubmuoteka [IOK

2.3 e 2 https://m.edsoo.ru/7f41837
YIIIEBOIOPOIBI C
[Ipuponusie
HCTOYHUKU bubnmorexa LIOK

24 YTJIEBOJIOPOIOB 3 1 https://m.edsoo.ru/7f41837
U UX c
nepepaboTka

Hroro mo pazneny 13

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs

3.1

3.2

CnupTsL. 3
®denoun
A .
JbAETUIBI 7 1

KapbonoBsie

but6mmoreka [IOK
https://m.edsoo.ru/7f41837
c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837
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KHCJIOTBI. C
CioHbIE
3UpHI
bubnunoreka LIOK
3.3 VriaeBoasl 3 1 https://m.edsoo.ru/7f41837
[%
Hroro no pazaeny 13

Pasznen 4. A30Tc0uepmamne OpPraHu4eCKue COCINHCHUSA

AMUHEL
4.1 AMUHOKHCIIOT 3
pl. benku
Wroro mo pazneny 3

bubnunorexa LIOK
https://m.edsoo.ru/7f41837
c

Pa3zaea S. BbicokomoJieKky/JIIpHbIE COeINHECHUSA

ITmacTtmaccol.
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Boinokna
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c
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Crpoenue
aTOMOB.
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1 3aKOH U bubnunoreka LIOK
11 [Tepuonnueckas 3 https://m.edsoo.ru/7f4183
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BEIIIECTBA.
1.2 4 https://m.edsoo.ru/7f4183
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BEIIECTB o
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7c
but6mmorekxa [IOK
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7c
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Hroro no pazneny 17
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| 7c
Hroro no pazneny 4
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 3
[MPOI'PAMME
CodepxycaHue npedmema cocmaesneHo ¢ yyemom Paboueli npo2pammbi
gocnumaHua MbBOY "KoHnowckaa CLU umeHu H.I1./lagéposa”
IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC
KonnuectBo
Nen/m  Tema ypoka 4acoB
Bcero
1 [Ipenmer oprannveckoil XuMun, €€ BOSHUKHOBEHHE, PA3BUTHE U 1
3HauYeHue
2 Teopus crpoeHust opraHuveckux coequuenud A. M. byTieposa, eé 1
OCHOBHBIE TTOJIOXKEHUS
[IpencraBnenue o kaccUPUKAUN OPraHUYECKUX BELIECTB.
3 Homenknartypa (cucremMaTtuyeckasi) 1 TpUBHAIbHbIE HA3BAaHUS 1
OpPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psif 1
5 MertaH U 3TaH — NpOCTENIINE IPEACTaBUTENHN AJIKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUIIEH U MPONUIEH — MPOCTEHIINE PECTABUTENN AJIKEHOB 1
8 [IpakTuueckas pabora Ne 1. «Ilomyuenue sTuneHa u u3y4eHue ero 1
CBOMCTB»
9 Ankanuensl. bytaauen-1,3 u metmnOyraauen-1,3. [lonyuenue 1
CHHTETHYECKOTO KaydyKa ¥ Pe3UHBI
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUN PAI. 1
AneTuneH — npocTeHni IpeaCcTaBUTeNb aTKUHOB
11 Brruncnenus Mo ypaBHEHHIO XUMHYECKOW pEeaKIKU
12 ApeHbl: 6eH301 1 TOIYO0J. TOKCHYHOCTh apeHOB 1
13 ['eneTnyeckas CBSI3b yII€BOIOPOAOB, IPUHAUICKAIINX K PA3ITUYHBIM 1
KJ1accam
1 [TpupoaHbIE HCTOYHHKH YTIEBOAOPOAOB: IPUPOIHBIN ra3 v MOIYTHEIE 1
He(TsIHBIC Ta3bl, HEPTH U MPOAYKTHI €€ epepaboTKu
15 IIpupoHbIE HCTOUYHUKH YITIEBOJAOPOIOB: IPUPOIHBIM a3 U IOy THBIE 1
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He(dTsIHBIC Ta3bl, HEPTH U MPOIAYKTHI €€ epepaboTKu

16 KoHnTponpHas padora mo pazaeny «YTIeBoI0pOabD) 1

17 [IpenenpHBIC OJHOATOMHBIC CIIUPTHI: METAHOJ U 3TaHOJ. BomopoaHas 1
CBSI3b

18 MHOT0aTOMHBIEC CITUPTHI: ITUICHTINKOJIb U TIUICPUH 1

19 ®deHoII: CTpOCHUE MOJICKYJIbI, (PU3UYECKHE U XUMHUECKUE CBOICTBA, 1
pUMEHEHHE

20 Anpaerupl: GopMambACTHI U alleTaIbICTH . ATICTOH 1

21 OmHOOCHOBHBIE TTpEeNIbHBIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS 1
YKCyCHas

22 [TpakTuueckast pabota Ne 2. «CBoICTBa pacTBOpa YKCYCHOM KUCIOTBD» 1

93 CreaprHOBas U OJICMHOBASI KUCJIOTHI, KaK IMPEJICTABUTEIH BBICIIHX 1
KapOOHOBBIX KUCIIOT

24 MpL1a Kak COJTM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHE 1

o5 CrnosxHbIe 3(hUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['Hposm3 1
CJIOKHBIX 3(pUpoB

26 XKupsr: ruaponns, IpuMeHeHHEe, ONOIOTHYECKast POJIb )KUPOB 1

97 YrieBoasl: cocTa, kKiaccudukanus. BakHelme npeacTaBuTeNu: 1
TIII0K03a, PpyKTO3a, caxaposa

28 Kpaxmai u 1emirono3a Kak mprupoIHbIe TTOTUMEPHI 1

29 KonTponbnas pabota no pazaeny «Kucnopoacoaepskariue 1
OpTaHUYECKUE COCTUHEHUS

30 AMWHBI: METHJIAMUH U aHWJIUH 1

31 AMUHOKHUCIOTH Kak aM(pOTEepHbIE OPraHUYECKHEe COSTUHEHUS, UX 1
Ouonoruueckoe 3HadeHue. [lentuab

32 benku kak mpupogHbIe BBICOKOMOEKYISPHBIE COSTUHEHUS

33 OCHOBHBIC TIOHATHS XMMHH BBICOKOMOJICKYJIIPHBIX COSTMHCHUN

34 OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIMHECHHIA. 1
[MnacTmacchl, kKayuyku, BOJOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Kouau4yecTBo
Nen/m  Tema ypoka 4acoB
Bcero

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsI KOH(HUTypaIus aTOMOB 1
[Iepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMUYECKUX

2 anemenToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN 1
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX JIEMEHTOB U UX

3 COEMHEHUH 110 TpyNIaM U NepUoAaM. 3HaUEHUE EPUOIUYECKOTO 1
3aKOHA MU CUCTEMbI XUMHUYECKUX demeHToB /.M. Menzaeneesa B
pa3BUTUHU HAYKH

4 CrtpoeHue BemiecTBa. XuMU4ecKasi CBsi3b, €€ BU/Ibl; MEXaHU3MbI 1
o0pa3oBaHMs KOBaJIEHTHOM cBsA3U. BonopoaHas cBs3b

5 BaneHnTHOCTB. DNeKTpoOTpHUIIATENbHOCTh. CTeNneHb OKUCICHUS. 1
BerecTBa MOIEKYyIIpPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS

6 [lonsiTHe o nucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOUHBIE 1
pacTBopbl. MaccoBast 10J1s1 BELIECTBa B pacTBOpE

7 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX COSAMHEHUH. 1
['enernueckas cBsA3b HEOPraHMYECKHUX BEIIECTB, PA3IMYHBIX KJIaCCOB
Knaccugukaius XuMHuecKux peakiuii B HEOpraHn4ecKol 1

8 OpPraHMYECKON XUMHUHU. 3aKOH COXPAaHEHUsI MacChl BELIECTB; 3aKOH 1
COXPAHEHHMs U MPEBPALICHUS SHEPTUU NTPH XUMHUYECKUX PEAKLIUAX

9 CxopocTts peakiuu. OOpaTuMbie peakiini. XUMHUYECKOE PaBHOBECHE 1

10 [Tpaktuyeckas padora Ne 1. « BnusiHue pa3nudHbIX GakTOpOB Ha 1
CKOPOCTh XUMHUYECKOU peaKium»
OnexTponauTnueckas guccouuanus. [lonsaTue o BonopogHoM

11 noka3zarene (PH) pactBopa. Peakuuu nonnoro oomena. ['maponus 1
OpPraHMYECKHUX Y HEOPTraHMYECKUX BEILECTB

12 OxuCcIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [lonsTre 00 1
JJIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB COJIEN

13 KonTtponbnas pabota mo pazaeny «TeopeTudeckrne OCHOBBI XUMHUM» 1
Mertannsl, ux nosnoxxeuue B Ileproanueckoit cucreMe XUMHUECKUX

14 anemeHToB J[. 1. MenneneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB. 1
O6mue ¢pu3nyecKkrue CBOMCTBa METAIIOB

15 CruaBbl METaJUIOB. DIIEKTPOXUMUYECKAN sl HAPSHDKEHUN 1
METAJIJIOB

16 XYMHYEeCKHE CBOWCTBA BAKHEHMIIINX METAJUIOB (HATPUH, KaJIUH, 1

KaJIbIIMA, MarHU{, ATFOMAHUAN) U UX COSTUHEHUHN
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XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX COCAUHEHUI

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX COSIUHEHNH 1

19 [IpaxTuyeckast padora Ne 2. "Penienne 3kCiepuMEeHTAIbHBIX 3a/1a4 1
o teme «Metamib»"
Hewmeramnsl, ux nonoxenue B [lepuoguueckoit cucreme

20 XUMHYeCKHX 3emMeHToB J{. M. MenpeneeBa 1 0COOCHHOCTH 1
CTPOCHHS aTOMOB

21 duznyecKue CBOWCTBAa HEMETAIUIOB. AJTOTPOIHS HEMETAJIOB (Ha 1
puMepe KUciaopoaa, cepsl, pochopa u yriepoaa)

22 XUMHYECKUE CBOMCTBA TAJIOTC€HOB, CEPhI U UX COCMHEHUI 1

23 XuMHYECKue CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHHI 1

24 XHUMHYECKUE CBOMCTBA YIIIEepO1a, KPEMHHUS U UX COCINHEHHUN 1

25 [TpuMmeHeHre BaXXHEHIIINX HEMETANIOB M UX COSIMHEHHM 1
O0o01IeHre U cucTeMaTu3anus 3HaHui 1o Teme «HemeTtamsny.

26 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX pEaklui U 1
TEPMOXHUMHYECKHUE PACUETHI

27 [IpakTuueckast padora Ne 3. «Penienne 3KCIepIMEHTAIBHBIX 33124 1
o teme "Hemeramisi"y

28 KoHTtposbHas padota mo temam «Metaiuisl» 1 «HemeTramib 1

29 Heopranudeckue u oprannueckue Kuciaotel. Heopranmdeckue u 1
OpraHUYeCKHUe OCHOBAHUS

30 AM@oTepHbIe HEOpraHNYECKHE U OPraHUYECKUE COETUHEHUSI. 1
I'eHeTnueckas CBA3b HEOPTaHUIECKUX U OPTAHUYECCKUX BEIIECTB

31 Ponpb xumun B o6ecrieyeHuH SKOJIO0THIECKON, SJHEPTeTUYECKON U 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIULIUHBI

39 [IpencraBneHus 00 OOMKUX HAYIHBIX MPUHITUIIAX TPOMBIIUICHHOTO 1
MOJTyYeHUs] BaXKHEHUIIINX BEIIECTB

33 UenmoBek B MUPE BEIIECTB M MATEPHAIIOB 1

34 XVMHS U 310pPOBBE UEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA



METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



