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MNOSACHUTEJIBHAS 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPETHETO 00IIEro 00pazoBaHus pazpaboTaHa HA OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepaqbHOM TroCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUI «CTpaTreruu pa3BUTHS
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 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUSA O0YYAIOIIUXCA CPEACTBAMH yU4eOHOTO MpenMeTa
«Xumusa» anas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMoOe€ BBIMYCKHHKaMH  00IIeo0pa3oBaTebHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPUCYLIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OJTU LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoll cpene. Peannsyercst xumuyeckoe oopazoBaHue 00yJarOLIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesneil ¥ NPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3HU
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa
KU3HU KaKaoro ujeHa obmectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM C OOmMMMH IeNSIMH M NPUHIUIAMH CPEIHEro o0Iero oOpa3oBaHUS
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOrO BKJIIOYEHHS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

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



SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTeMa 3HAaHUM M0 HEOPTAHUYECKOW XUMHH (C BKITIOUEHHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AIJICKTPOHHBIX MPEACTABICHUM 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
MIPEJICTABICHUS] O XUMUYIECKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YPOBHE OCHOBHOTO 0OIIEero o0pa3oBaHUS TEOPETHUECKUM MaTepual 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 CYIIHOCTH M 3aKOHOMEPHOCTSAX 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 JEeSTeNbHOCTH YEJNOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBXKEHUS K MPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTH €€ NJisi TOTOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JJisi TOHUMaHUA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUHUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU TMPEANOCHUTKAMH,
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 IO XMMHHU MOJAXOJbl K ONPENENCHUIO COJEPKAHUS M TOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CpeaHero oomero oOpa3oBaHMs, TpU  ONPEACICHUH  COJACPIKATEIbHOM
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
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUW KaK BaKHEUIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMUUECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenpHas XapakTepUCTUKA LeJIed U 3aa4 U3y4YeHHUs IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJEep)KaHUs OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS WX B PEATbHOW >KU3HU ISl pEUICHUs
MpaKTUYECKHX 3a]1ay.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEEe 3HAYEHHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

aganTanus  OO0ydalIMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUpA,
dbopMUpOBaHHE UHTEIVIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEIICHUS MTPOOIIeM,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOIUMBIX Ui TPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUYECKHX TTPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TpPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJIAPHONM HH(DOpPMAIINA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOJUMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIOTIONB30BAHUS, TIOTOJIHEHUS JHEPTeTUYCCKUX PECYpCOB M COXPAHCHUS MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKUMHU SIBJICHUSMHU.

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, cocraBiser 67 yacoB: B 10 kimacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 33 yaca (1 gac B HeZIeI0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKoOil XMMHUU: €€ BO3HUKHOBEHHE, Pa3BUTUE U 3HAYECHHE B MOJYYECHUHU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccudpukalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPHUBHAIbHBIE Ha3BaHUS BAKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BELECTB U MX NPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3liaMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB PU HarpeBaHuU (IJI1aBJIeHHUE, OOyTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TFOpEHUs ), HaX0XAECHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIIEH U NPONWIEH — NPOCTEeHIIne
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metwinOyTtaaueH-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMUYECKHE CBOICTBa
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIy4YeHHE M TpUMEHeHue. Tomyon: cocmas, cmpoeue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YIIIeBOAOpOJOB. [IpupoaHblii ra3 U MonyTHbIE HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMHuUECKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHepUMEHTAJIbHBIE METO/IbI M3YUYEHMsI BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 « Yoy, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW palOoThI:
MOJTy4YeHHUE STUJIEHA U N3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




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

Kuciiopoacoaep:kanue opranHudeckie coeJuHeHUs

[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 OpraHu3M 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 CBOMICTBa (pEeakLUUU OKHCICHHS U BOCCTAHOBJEHMS, KadeCTBEHHBbIE DEaKLUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepuduKalM), MoldydeHue M mnpuMmeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCJIOTHI 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.

VYrneBopl: cocTaB, KiIacCU(PHKAIMS YTIAEBOAOB (MOHO-, T~ 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 KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJ0M).

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

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTa PEaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe ruuuHa). buonornyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



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

OKclepUMEHTalIbHbIE METObl M3Y4EHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO, CTENEHb IOJIMMEpPU3aluU, CPEeIHsAs MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
o0pa3aMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4yKOB.

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, 3JIEKTPOH, MOJIEKYJla, JHEPT€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BellleCTBa (O€IKH, YTIAeBOIbI, )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 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XMMHUH

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTaNIIM B aTOMax 3JE€MEHTOB HEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyMNIaM U nepuojaM. 3HaY€HUEe NEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKass CBSA3b. BUIBl XUMUYECKOW CBS3M (KOBaJEHTHAs
HEMoJIsIpHasl U TOJIsIpHAas, 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.

Xumnueckas peakuus. Kimaccupukanuss XUMHUYECKUX pEakIUi B HEOPraHMYECKOW 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. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XWMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHsI BEIIECTB M UX MPEBPALLECHUN: JEMOHCTPALMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHWE IEPOKCHIAa BOAOPOJAa B IMPUCYTCTBUM KaTalu3aTopa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSAM XUMUUYECKUX PEAKIINI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. M. MenneneeBa M OCOOCHHOCTH CTpOEHHS aTomMoB. (Duznueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cephbl, hocdopa u yriaeposaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METANIOB. DIEKTPOXUMHUYECKHHA Psl HANPSKEHUN
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 HW3YYEHHsS BEUIECTB MU MX NPEBPALICHUN: HU3ydEeHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE THUAPOKCHIA AJOMUHUS C PACTBOPAaMM KHUCIOT U ILIEJIOYEH, KauyeCTBEHHbIE
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 PEAKLUH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenns o006 OOmMX HayuyHBIX MPUHLUUIAX [POMBIIUIEHHOTO IOJy4EHUS
BaXHEHILNX BEILECTB.

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

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

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH NpU M3yYEHUU OOIIEH U HEOPraHMYECKOW XMUMHHU 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,
PalMOaKTUBHOCTb, MOJIEKYJa, YHEPTeTUUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, MTOJIE3HBIE HCKOMAEMbIe, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€pHANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yJlbTaTaM OCBOCHHUS OOyYaIOIIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTCTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM TpakIaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaaULUii 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TIIIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEIEHUS,
CHOCOOCTBYIOUIMMH TIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
OTbITa TO3HABATEIHHONM M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXKEeHUs K
3aKOHY Y TIPaBOIIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY ¥ apTyYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMH
XUMHU;

yBa)KE€HHUsSI K IpOIecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUU O TIEPETOBBIX TOCTH)KEHUSX 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 MOPAJIbHO-HPAaBCTBEHHBIE 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:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
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;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAMBHAYAJIBHOTO M KOJUIGKTMBHOTO O€3011aCHOTO
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 Yy4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
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 HM3Y4YeHMIO NMpodeccuil pa3iuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

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

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccur U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX 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;

NOHUMAaHHMs TJ100aJbHOTO XapaKTepa HKOJOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

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

AKTUBHOTO HENpPHUATHS NEHCTBUM, NMPUHOCALIMX BpPE] OKPY’KAIOLIEH MPUPOAHOM cpene,
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
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHUS, CO3/IaHUU LIEJOCTHOTO MPEICTaBICHHS 00 OKpY KaroIeM
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 HANpaBIECHHOCTH M BaXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepUaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBUI YCIIEIIHOTO TPyAa U 3KOJOIMYECKH KOMGPOPTHOH KU3HU KaXKJI0ro YjeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHHM OKpY’KaroIIero Mupa M MPOMCXOIAIIMX B HEM H3MEHEHMI,
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.

METAINPEJMETHBIE PE3YJIbTATBI

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

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  y4eOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QPYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOIIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC y4eOHBbIC ACHCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH /1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W  aKTyaIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUH HX JOCTHKCHHUS,
COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,



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 OCHOBAHUS U KPUTEPHUH IS KJIacCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

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

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYyITUPOBAThH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TpU PELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHMSI, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IO3HAHHS.

3) padora ¢ unopmaumeii:

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

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

nproOpeTaTh ONBIT HCIOIB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

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

UCTIONIF30BaTh HAYYHBIH SI3BIK B Ka4yeCTBE CPEACTBA TPH padboTe ¢ XUMHUYECKOU
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

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



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOW AEATENbHOCTH, MOTYYEHHBIX
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 MyTEM COTJIACOBAHMS IMO3ULIUHN B X0 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
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;

OCYUIECTBIISIT CAMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBJICHUM TPUPOIbI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
PCIICHHA MPAKTHYCCKUX 3adad U OSKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJIATAIOUINE
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OO0BEM, YIJIEPOIHBIN  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKUX
BemectB A. M. byTmiepoBa, 3akoH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJMyuYeHUH U 0€30MaCHOM MCIOJIb30BAHUN BaXXHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOHSITI/If/i, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMKMCAHUM COCTaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (OpMysT OpraHMYECKUX BEIECTB
Y ypaBHEHUNM XMMHYECKUX PEAKIWN, U3rOTaBIMBATh MOJAEIH MOJIEKYJ OPraHMYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10O HMX COCTaBy M CTPOCHHIO K OMNpPENeNE€HHOMY KIACCy/TpyIIe COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOAEpXAIIUE COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEpHUH, (eHois, (opMalbIeTHa, aueTadbAerH]l, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (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 XapaKTEepPU30BaThb COCTaB, CTPOEHHUE, (UINUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH30,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTaTbIACTHI, MypaBbUHAS U YKCYyCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM TPOJIYKTa PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, MCIIONB3YEMbIX B XHMHUHU TpPU M3YYEHHH BEIIECTB M XUMHMUYECKUX SBJICHHUH
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSATHS PEHICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBUiia MOJIb30BAHUSA XMMHUUYECKOW MOCYION 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
(IpeBpalleHus] OPraHNYeCKUX BEIIEeCTB IPU HAarpeBaHMM, MOJYyYEHHE STHIIEHA M M3yUYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHUX BEIIECTB, JCHATypamus OEJIKOB TpHU
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleHHH C BEIIEeCTBAMU M JIAOOPaTOPHBIM 0OOPYAOBAaHHEM, MPEJCTABIATh PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOUYHHKOB (CpeacTBa MaccoBoi MHpOpMaluu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MpUPOIHON Cpelbl, 0OCO3HABAaTh ONMACHOCTh BO3CHWCTBUS Ha JKUBBIE OPTaHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBBSI: YMEHUE MPUMEHSThH
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

[IpenmeTrHble pe3ynbTaThl OCBOEHHS Kypca «OOmas u HEOpraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMHUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILUICHUSI W KYJbTYphl JMYHOCTH, €€ (yHKIUMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOJUMOW st
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHbBIC OPOUTAIIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMALUS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHECHHS W TNPEBPAIICHUS] PHEPTUU NMPU XUMHUECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKkTOIOTUYECKHE CBEJEHHUS O CBOWMCTBAaX, COCTaBe, MOJTYYEHUN U O€30MMaCHOM HCIOJIb30BAHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NMPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY I COCTABJICHHS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEMIECTB (yrapHbIii Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HETami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuThuecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACcCy/TpyIIe CoOeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €0  CHCTEMaTU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



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, «IHEPTETHUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUC
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMHUYECKHE DPEAKLIUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pEaKLUUN pa3IMyHbIX TUIIOB, [TOJIHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3JMYHBIX HEOPraHWYECKUX BEILIECTB, pACHO3HABaThb ONBITHBIM IIyTEM 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 CKOPOCTU XUMHUYECKOW pPEaKIMU 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 MOJIYY€HUsI CEpHOM KHUCIIOTHI, aMMHaKa, a Takke c(hOpPMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILLECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKIMHM BELIECTB, TEIJIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAICHUS U COXPAHEHUsI YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATE XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIuH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 0OpaIIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYI0BaHUEM, MPECTABIIATD
pe3yNbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (hopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHHUKauuu, HHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIoIIe MPUPOIHON Cpelibl, 0OCO3HABATH OMACHOCTh BO3JICUCTBHS HA JKUBBIE OpraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroIIUXCsl ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbSI: YMEHUE MPUMEHSThH
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.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3ieioB
U TeM NPOrpaMmbl

KoaunuyecTBO 4acoB

KonTtpoa IIpakTu
Bcero bHbIE yeckue
padoThI padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Peamuzanus
BOCIIUTATEILHOIO
NMOTEHIHAJIA YPOKA

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
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[Ipeamer opranngeckoi
xumun. Teopus cTpoeHUs
OPraHNYeCKUX COCTMHEHUN
A. M. bytneposa

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=l1fn4w508901445436

- c(hOpMUPOBAHHOCTh
[IEHHOCTHOTO OTHOIIEHHUS K
HUCTOPUYECKOMY W HAyYHOMY
HACJIEIUIO OTEYECTBEHHOMN
XUMHH;

- HHTEpeca U MO3HABATEeIbHBIX
MOTHBOB B TIOJY4YeHUH U
MOCJIEAYIOIEM aHajmn3e
uHpOpMalIUd O TEepPeIOBbIX
JOCTIKEHUSIX ~ COBPEMEHHOMU
OTCUYCCTBCHHOM XMMMUU,

- c(hopMUPOBAHHOCTH
MTOHUMAaHHUS cnenupuKu
XUMHH KaK HAayKH, OCO3HAHUS
e€ poau B (QOpMHUPOBAHUU
paIoHaIBHOTO HAyYHOTO
MBIIJICHHS, CO3aHUU
[[EJIOCTHOTO  TIPEJCTaBIICHUS
00 OKpy’)XKaromiemM Mupe Kak o
CJIMHCTBE TIPUPOJIBI "
YeNoBeKa,

yOSXKIAEHHOCTH B 0COOOM




3HAYUMOCTH XUMHUU JIA
COBpCMeHHOﬁ OUBUIN3alUH,

(6ecena, COOOIIIEHUS
ydamxcs)
Uroro no pazgeny
Paznen 2. YraeBoaopoabl
91 [IpenenvHbIe - c(OpPMHUPOBAHHOCTh
' yIJIEBOOPO/IbI — AJIKAHBI €CTECTBCHHO-HayYHOU
HenpenenbHble IpPaMOTHOCTH (CHTyallMOHHBIE
2.2 YTJIEBOIOPOIbL: ATKEHBI, 3ana+u, IIPaKTHKO-
AJTKAIHEHE], ATKHHE] OPHCHTUPOBAHHBIC  3aJlaHUS,
2
APOMATIICCKIE npoGiieMHOE 00yUYeHHE);
2.3 P CIIOCOOHOCTH CaMOCTOSITEITLHO
YTIEBOIOPOIBI
UCTIOJNB30BAaTh  XHUMHUYECKHE
3HaHUS JJIS pelIeHus mpobiem
http://school- B pealbHBIX  KU3HEHHBIX
. CUTYyaIHsX;
collection.edu.ru/catalog Yaux,
. - UWHTEepeca K TIO3HAHWIO U
https://orgchem.ru/?yscli p -
MCCIIETIOBATEIIHCKON
d=l1fn4w508901445436
JEeSTEIbHOCTH (IPaKTHYECKue,
TIpHpOJTHBIE HCTOUHHKH nabopaTopHble paboThl, MUHU-
2.4 YTJIEBOJIOPOJIOB Ml HIX HCCCIIeNIOBAHNSA);
nepepa6oTka - c(OpMUPOBAHHOCTh
UHTEpECa K MPAKTUYECKOMY
U3YyYEHUIO npodeccuit
pa3IMYHOTO ponia
(mpodopuenTanmonHas

JIeATEIIbHOCTh, JKCKYPCHM Ha
NPEANpPUATHS, BHUPTyaJbHBIC
JKCKYPCHH, IIPOEKT




Hroro mo pazueny 13

Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust

«I[Ipodeccun, cBs3aHHBIE C
XUMUECH )

- TOTOBHOCTb K COBMECTHOM
TBOPYECKOM JeATEIIbBHOCTH
OpU  CO3JaHMM  Y4YEOHBIX
IIPOEKTOB, PELICHUM Y4EeOHBIX
U TI03HaBaTeNIbHBIX  3ajad,
BBITTOJIHEHUH XUMHUYECKHUX
OKCIEPUMEHTOB  (TPYIIIIOBHIE,
napHbie padoThI);

- [OHMMaHUE TIJ00aJILHOrO
XapakTepa 9KOJIOTHIECKUX
pooieM, BITUSTHUS
HKOHOMHUECKUX MPOLIECCOB HA
COCTOSIHUE  HPUPOJHOM U
COLIMAJIBHOMN CPEJIbL;
OCO3HaHUS  HEOOXOAMMOCTH
UCTOJIb30BaHUS  JTOCTHKEHUH
XUMHUU s pelieHus
BOTIPOCOB panroHaIHLHOTO
MIPUPOJIOTIOIB30BAHHS;
(cuTyalmoHHBIE 3aJauu,
poseBas urpa, 6eceza)

3.1 Crupter. @enon 3

Anwsaerunsl. KapboHoBbie

3.2
KUCHOTHI. CII0XKHBIE APHUPHI

7

3.3 VYrneBobl 3 1

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=11fn4w508901445436

- c(hopMUPOBAHHOCTH
KOMMYHHKaTUBHON
KOMIIETEHTHOCTH B y4eOHO-
HCCIIEN0BATEIbCKON
JIeATEIbHOCTH (rpymmoBas




pabora m pabora B mapax,
ydeOHass UCCIeIoBaTeIbCKas
JeSITeTLHOCTD npu
BBIMIOJIHCHUM  TPAKTHYCCKUX
pabor)

- COOJTFOICHUS TIPaBUIT
0e3omacHOTo oOpaIieHus ¢
BEIIECTBAMH B OBITY,
MIOBCEIHCBHOM KU3HU U B
TPYAOBOM JAEATEIBHOCTH
(mpakTHueckue,
nabopaTopHbIe pabOTHI,
CHTYaTHBHBIC 3a]1a4H))

Hroro no pasaceiny

13

Pasnen 4. AzoTcoaepxaiiye opraHudecKue coeIMHeHUus

41 AMUHBI. AMUHOKHUCIIOTHI.
' Benku

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=11fn4w508901445436

- c(OpPMHPOBAHHOCTh
€CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH (CHUTYyallHOHHBIC
3aja4u, MIPAKTHKO-
OpUEHTHpPOBAHHBIC  3aJaHUS,
npoOiieMHOE 00yUYeHHE);
CIIOCOOHOCTH CaMOCTOSITEIHHO
UCIIOJIb30BaTh  XHMHYECKUE
3HAHUSA [Tl peIeHUs TpooieM
B pCalbHBIX  JKU3HEHHBIX
CUTYaITUSX;

- WHTEpeca K IIO3HAHUIO U
HCCIIEI0BATEIbCKOU
JIESITENIBHOCTH (TPaKTUYECKUE,




naboparopHbie pabOThI, MHHH-

HCCCIICI0OBAHMS );

Hroro mo pazneny 3

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

- chOopMHUPOBAHHOCTH

CIIOCOOHOCTH OILICHUBATH
CHUTYAIlWH, CBSI3aHHBIE c
XUMHYECKUMH SIBIICHUSIMH, H
NPUHUMATD 0CO3HAHHBIE

51 [Imactmaccel. Kayuyku.
' Bonokna

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=11fn4w508901445436

pelieHus, OPHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE
HOPMBI M LIEHHOCTH;

COOIrOIeHUSA TIpaBUII
Oe3omacHoro oOpaiieHuss ¢
BEIIECTBAMU B ObITY,
NOBCEHEBHOM JKM3HU U B
TPYAOBOH AEATETLHOCTH
(mpobnemMHbIE BOIPOCHI,
aHaJIN3 CUTYaTHBHBIX 337124,
Oecema)

Hroro no pazaeny

OBUIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME

34




11 KJIACC

KoanuecTBo 4acoB DIeKTPOHHBIE Peamuzanus
HanmeHnoBanme
Koutposas  IIpakTu (undposbie) BOCIIUTATEIBHOI0
Ne i/ pa3iesioB U TeEM
Bcero HbIE yecKHe o0pasoBaTejbHbIe NoTeHIHAJIa ypoKa
NpOrpamMmbl
padoThI padoTbl pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
CtpoeHue aTOMOB. - c(hOpMUPOBAHHOCTh
[leproanyueckuii 3aK0H U [IEHHOCTHOTO OTHOIIEHHUS K
1.1 [Tepuoanueckas cucrema 3 HCTOPHUYCCKOMY M Hay4YHOMY
XUMHUYECKUX DJIEMECHTOB HacCICanIo OTE4YECTBEHHON
J1. 1. MeHnneneeBa XUMUH,
- HHTEpeca U MO3HABATEeIbHBIX
CrtpoeHue BeniecTna.
1.2 4 MOTMBOB B IOJy4YEHHH H
MHuoroo6pasue BemecTB
MOCJIeIYIOIIEM aHajmn3e
uH(poOpMallUd O MEpPelIoBbIX
. OCTMIKEHHSX  COBPEMEHHOMU
http://school- a . p
. OTE€YECTBEHHON XHMMHH;
collection.edu.ru/catalog b
. |- c(hopMUPOBAHHOCTH
https://orgchem.ru/?yscli PMHP o
MTOHMUMAaHUS crerupuKn
d=l1fn4w508901445436
XUMHH KaK HayKH, OCO3HAHUS
e¢ pomu B (HOpPMUPOBAHUU
1.3 XUMHUYECKUE peaKUH 6 1 1 PALMOHATBHOTO HAYYHOTO
MBIIIICHHS, CO3/IaHUH
LEJOCTHOTO  MPEACTABICHUS
00 OKpy’KarollleM MHpe Kak O
€MHCTBE TIPUPOJIBI "
YEJIOBEKa,
yOSXKIEHHOCTH B 0COOOM
3HAYUMOCTH  XUMHH IS




Hroro no pazneny

Paznen 2. Heopranuueckasi Xumusi

13

COBPEMEHHOM IMBHIIN3ALINH;
(6becena, COOOIIIEHUS
yJaImuxcs)

2.1
2.2

Mertanibl

HewmeTramsl

2.3

CBs13b HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB

http://school-

collection.edu.ru/catalog
https://orgchem.ru/?yscli
d=I1fn4w508901445436

- c(hOpMUPOBAHHOCTH
KOMMYHHUKATUBHOM
KOMIIETEHTHOCTH B  y4eOHO-
HCCIIEN0BATENBCKON
JIEeATEIIbHOCTH (rpymnmoBas
pabora um pabora B mapax,
yueOHasi HMccleoBaTeIbCcKas
JeSITETbHOCTh npu
BBITIOJTHEHUN  MPAKTUYCCKHUX
pabor)

- coOMI0IeHUs TpaBUII
6e30macHOro odpareHus ¢
BEIIIECTBAaMH B OBITY,
MOBCEIHEBHON XU3HU U B
TPYAOBOM AEATEIBHOCTH
(mpakTHUyeckue,
nabopaTopHbIE pabOTHI,
CUTYaTHBHBIE 337a4H))

Hroro no pasaeny

17

Paznen 3. XumMus U ;KN3HL

3.1

XUMUS U )KU3Hb

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?yscli

- c(hOpMUPOBAHHOCTH
CITOCOOHOCTH OIICHUBATH
CHUTYaIUH, CBSI3aHHBIE  C




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

33

d=11fn4w508901445436

XUMHUYCCKHUMH SIBICHUSIMHU, U
NPUHUMATD OCO3HaHHbBIE
pelIeHUs, OpPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

coOJIrOIeHUs MpaBUII
Oe3omacHOTO  OOpameHus ¢
BEILIECTBAMHU B ObITY,

MOBCEIHEBHOW WU3HU U B

TPYJIOBOH AESITENLHOCTU
(poGieMHBIE BOIIPOCHI,
aHaJIU3 CUTYaTUBHBIX 33/1a4,
Oecena)




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bceero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypenI
Pa3znen 1. Teoperuueckue 0CHOBBI OPraHu4deckoi xumum (3 4)
1 [Ipenmer oprann4eckoi XUMuu, €€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs1 OpraHUYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o kinaccuduxauu
3 opraHMyeckux BeuecTB. Homenkiarypa 1
(cucremaTH4ecKasi) U TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
Paspnen 2. Yraesogopoas! (13 u)
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHH Pl
5 MeraH 1 3TaH — IpoCTEnIIne 1
MPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTUIIEH U IPONUIIEH — MPOCTeHIIne 1
MIPEICTABUTENH AJIKCHOB
3 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATUJIEHA U U3YUYE€HHE €TO CBOWCTBY
9 Ankanuensl. bytaauen-1,3 u 1




metunoytanuen-1,3. [lomyuenue
CHHTETHYECKOTO Kay4dyKa U PEe3UHBI

AJIKHUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUECKUH psil. AUETHIIEH — 1
MIPOCTEUILNN MPEICTABUTEIb ATIKUHOB

1 Beruuciienus no ypaBHeHHIO XUMHUYECKON 1
peakuuu

12 ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh 1
apeHoB

13 I'eneTnueckas cBsi3b YIriIeBOJOPOIOB, 1
NPUHAIISKANINX K Pa3TMYHBIM KJIaccam
[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC 1
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB:

15 HPUPOHBII ra3 U MOMyTHbIE HEDTSIHbIE 1
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu

16 KontponbHas padoTa mo pazaerny 1

«YTIeBogopoas»

Paznen 3. Kucsopojacoaep:xamniue oprannyeckue coequenus (13 u)

Hpel[eJ'ILHLIC OAHOATOMHBIC CIIMPTHI:

o METaHOJ U 3TaHoJ. BoroponHas cBA3b 1

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U 1
[JIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (hU3UYecKHe 1
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHNE

20 Anpreruasl: hopManbIaeTua U 1

areTaiapaerun. AneTod




OmHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI 1 YKCYCHAasI 1

99 [IpakTuueckas padora Ne 2. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KapOOHOBBIX 1
KHCJIOT

24 MBplja Kak COJIM BBICHIMX KapOOHOBBIX 1
KHCJIOT, UX MOIOIIIee JIeHCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 1
3¢upoB

26 JKupbl: ruaponn3, IpuMEHEeHHE, 1
Ouosoruueckas poiib KUpPOB
VYrneBoabl: cocTaB, KiIacCHUpUKaIs.

27 Baxneiimue npeactaBuTenu: Ti0K03a, 1
bpykTo3a, caxaposa

08 Kpaxmain u niemutronosa Kak mpupoIHbIe 1
TTOJTUMEPHI
KontponbHas padoTa mo pazaery

29 «Kwucnopojcoaepxkaiine opraHHuecKue 1

COCITMHEHM S

Pasnen 4. AzoTconepxamme opranudeckue coequHeHus (3 1)

30 AMWHBI: METHJIAMHH M aHWJIUH 1
AMUHOKHUCIOTH KaK aMm(pOTepHbIS

31 OpraHUYECKUE COCANMHEHUS, UX 1
ononoruueckoe 3Hauenue. Ilentuanl

32 benku kak npupoHble 1




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

Pa3znea S. BoicokomoJieKkyJIsipHbIe coelnHeHus (2 4)

OCHOBHBIE TTIOHATHS XUMHU

33 BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI 1
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[IimacTmaccsel, kKaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

Paznea 1. Teopernueckue ocHoBbI Xxumu (13 1)

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKUH AIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTypamus aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
CUCTeMa XMMHUYecKHX 3neMeHToB /1. 1.
Memnpeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB M UX COCIMHEHUM 10
rpyIIaM U nepuoaam. 3Ha4yeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneena B
pPa3BUTUU HAYKU

Crpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoHas cBA3b

BaneHTHOCTh. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o JUCIICPCHBIX CUCTEMAX.

HUctunnnie n KOJUIOUAHBIC PACTBOPBLI.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHX COeAnHEHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THYHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpo/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonsaTue 06 >neKTponause
pacIuiaBoB U pacTBOPOB COJIEH

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTnueckrue OCHOBBI XUMUM»

Paznen 2. Heoprannueckasi xummus (17 u)

14

Mertaibl, ux nojoxenue B [leproauueckoi
CHCTEME XUMHUECKUX deMeHToB J]. 1.
MeHzeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue pU3NIECKre CBOMCTBA




MCTAJIJIOB

15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT
HaIPSHKEHUN METaJlIOB

XUMHAYECKHUE CBOMCTBA BAKHEHUIITNX

METaJuIoB (HATpHUH, Kaaui, Kaablluii, MarHUi,
TIOMHUHHI ) U UX COCTMHECHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

19

20

XuMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckast paborta Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Metainp»"

HCMeTaJ'[J'[I)I, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XUMUYECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpe
KHUCTI0poJia, cephl, hocdopa u yrieposaa)

22

23

24

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COEeTMHEHNN

XuMHUecKue cBOMCTBa a30Ta, pocodpa 1 Ux
COCIMHEHUN

XHUMHYECKUE CBOMCTBA yTIIEpO1a, KPEMHUS U
UX COeIUHEHUU

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX
COECTMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnaery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
"Hemeramist"»

28

29

30

KonTpoapHas padota mo Temam «MeTaib)
u «HemeTtamnbn»

Heopr AHUYCCKUC U OPIraHUYCCKUC KUCIIOTHI.
Heopr AHUYCCKUC U OPIraHHUYCCKUC
OCHOBAHUA

AMoTepHbIe HEOpraHUYECKHEe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB

Paznen 3. Xumus u ku3ub (3 4)

31

32

33

Ponp xumuu B oGecrieueHuu SKOIOTUIECKOM,
YHEPTeTUUYECKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTHH MEIUITTHBI

[IpencraBnenust 06 0OMIMX HAYUHBIX
NPUHIUIAX IPOMBIIIUIEHHOTO TOJTY4YEeHUs
BO)XHEHIIINX BEIECTB

Yenosek B MHUPE BCIICCTB U MATCPUAJIOB
XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

33




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A., AKITHOHEPHOE
o6mectBo «M3marenbetBo «IIpocBerenuex»

» Xumus, 11 kmacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AKIHOHEpHOE
o6mectBo «M3marenbctBo «IIpocBerenuex»

METOAUYECKHUE MATEPUAJIbI IJ1S1 YYUTEJIA

O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe mocoore — 6a30BbIi yPOBEHBY - M.:
Hpoda 2022 rox.

0O.C. I'abpuensn, N.I'. OctpoymoB, «O0m1as XuMus B TECTaX, 3a7adax, ynpaxHeHusx. 11
kiacce» — M.: lpoda, 2023 rox.

O.C. I'abpuens, I1.H. bepeskun, A.A. Ymakosa «Xumus 11 xnacc: Kontposiababie u
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

O.C. l'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas «Xumus 11 knacc: HactonbHas kaura
it yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.

O.C. T'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas «Xumus 11 knacc: HactonbHas kaura
it yuutensi». Yacts 2 — M.: [Ipoda, 2022 rog.

0O.C. I'abpuensn, [1.B. Pemertos, N.I'. OctpoymoBa «3aiauu o XUMHUH U CIIOCOOBI X
pewenus» - M.: «/Ipoda», 2021rox.

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog

https://orgchem.ru/?ysclid=11fn4w508901445436

http://www.chemnet.ru/

http://www.chemnet.ru T"azera « Xumus» u callT 1y1s1 yauTens «5 uay Ha ypoK XUMHUK»
http://him.1september.ru Exunas komtekius IJOP: TpeameTHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE 3KCTIEPUMEHTHI:
xumusi. Komtekiust Poccuiickoro 061eo0pa3oBaTeisHOTO mopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onuMIiaia mKkoJIbHAKOB 10 XUMHU
http://chem.rusolymp.ru Opranndeckast XuMusi: SIEKTPOHHBIN YUSOHHK [T CPEHCH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUMHUS

http://www.chemistry.ru JlucraniimonHas OJMMITHA/IA TI0 XUMHUH: TEIEKOMMYHHUKAITMOHHBIH
00pa3oBaTebHBIN MPOCKT



