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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o XMMHUHM Ha YpOBHE cpenHero odmiero oOpa3oBaHUs pa3paboTaHaHa OCHOBE
®enepanpHoro 3akona  or  29.12.2012  Ne 273-®3  «O6 oOpa3zoBanuu B Poccuiickoit
@denepanumn», TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUsS (eaepanbHOl 00pa30BaTeNbHONW MPOrPaMMbI
cpeanero obmero oopazosanust (POIT COO), npencraBneHHbx B DegepaibHOM roCy1apCTBEHHOM
obpazoBarensHoM crangapre COO, ¢ yuérom  KoHmenuuu — mpenomaBaHust — y4eOHOTO
npenMera  «Xumus» B 00pa3oBareiabHbIX opraHuzanusax Poccuiickoit denepanuu, peannu3yonmx
OCHOBHBIE O0pa3oBaTeibHbIE MPOTrPAMMBI, M OCHOBHBIX TOJOXKeHUN «CTpaTeruu pa3BUTUS
Bocniutanusi B Poccuiickoit @eaepannn Ha niepuona a0 2025 roma» (Pacnopspbkenne IlpaBuTenscTBa
P® ot 29.05. 2015 Ne 996 - p.)

OcCHOBY TIOJIXOJIOB K pa3paboTKe MporpaMMbl MO XHUMHH, K OMPEICIICHUI0 O0IIel cTpaTeruu
00y4YeHHs, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOIIMXCSI CPEACTBAMH yuyeOHOro mpeamera «XHUMUs) s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHIM KoHUeNTyanbHble mnonoxkenuss ®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp>KaHusl, pPe3yJbTaToB OOy4deHHs] W TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ JaHHBIMU MOJOXKEHUSMHU MporpamMma Mo XUMHUH (0a30BbId ypOBEHb) Ha
YpOBHE CpEAHEro 0011ero oopa3oBaHMUs:

® yCTaHABJIMBACT o0O0s3aTeIbHOEC (MHBAPHAHTHOE) TMPEAMETHOE COJEp)KaHUE, OIpeaesieT
KOJIMYECTBEHHbIE M KAYECTBEHHBIE €ro XapaKTepUCTHUKUM Ha KaXKJIOM JdTale H3yuYeHus
npeaMeTa, IpeayCcMaTpUBaeT MPUHLHUIIBI CTPYKTYPUPOBAHUS COACPIKAHUS M paclpeaesieHus
€ro 10 KJlaccaM, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

e JaéT MpUMEpPHOE paclpeieiecHue y4eOHbIX YacOB 10 TEMATHYECKUM Pa3JieiaM, PEKOMEH/IyeT
IMPUMCPHYIO IIOCJIICA0BATCIIBHOCTD N3YUCHUA OTACJIBHBIX TEM Kypca C y‘IéTOM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOIMKHM y4eOHOro mpoliecca, BO3PAaCTHBIX
ocobenHoctel obydaromuxcs 10-11 knaccos;

e aéT METOIMYECKYI0 MHTEpIIpETAIHIo Lielel M3ydeHHUs MpeiMeTa Ha YPOBHE COBPEMEHHBIX
NPUOPUTETOB B CHCTEME CpeqHero o0miero oOpa3oBaHus, COACPKATEILHON XapaKTEePUCTUKH
TUTAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS OCHOBHOHM 00pa3oBaTeNbHOH MPOrpaMMBbl CPEIHETO
o01ero 00pa3oBaHUs (JIMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), OCHOBHBIX BH/IOB
yueOHO-TI03HABaTEIbHON  JEATENbHOCTH OO0ydarollerocs 10 OCBOCHHMIO  COJAEp)KaHUsS
npeaMeta. [lo Bcem Ha3BaHHBIM TO3UIMSAM B MporpaMMme IO XUMHUU  COOMIOJeHa
MIPEEMCTBEHHOCTRC (peniepanbHOi paboueii mporpaMMoil OCHOBHOTO OOIIEro 00pa3oBaHus IO
xumuH (st 8—9 kimaccoB 00pa3oBaTeNIbHBIX OpraHU3aIiii, 0a30BbIi YPOBCHB).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJJIMETA «XUMUS»

Xumudeckoe o0pa3oBaHKe, MOJyIaeMOe BBITYCKHUKAMH 00111e00pa30BaTeIbHON OpraHU3aIlNH,
SBIISICTCS HEOTHEMJIEMOW 4YacThl0 WX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIAM JTallOM
peanm3alii Ha COOTBETCTBYIONIEM €My O0a30BOM YpOBHE KITFOUEBBIX IIEHHOCTEH, TNPHCYIINX
IEJIOCTHOW CHCTEME XHMMHUYECKOTO 00Opa30BaHUS. OJTH IIEHHOCTH KacaroTcs IO3HAHUS 3aKOHOB
npupoasl, (OPMHUPOBAHHMS MHPOBO33PEHHS H OOIIeH KyJIbTypbl — 4YeloBeKa, a  TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSK CBOEMY 370POBBIO M IPUPOIHOM cpene. Peamuzyercs
XUMUYECKOe 00pa3oBaHUE OOYyYalONIMXCS HAa YPOBHE CpPEAHEro 001mero oOpa3oBaHHs CpeICTBaAMU
yueOHOro npenmera «XUMHUs», COJEpKAHNE U MTOCTPOEHHE KOTOPOro OIpe/esIeHbl B MPOrpaMMe 1o
XUMHH C Y4€ToM crneuuukd HAyKd XuMHHM, €€ 3HauyeHUs B TO3HAHUH NPUPOJILI U B
MaTepHabHOW JKU3HM oOO0IIecTBa, a Takke ¢ yd4ye€ToM oOOmMX Ienedl W TNpUHIMIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI cpesiHero oouiero ooOpasoBanus B Poccuiickoit
@enepanuu. Tak, Hampumep, NpH (OPMHUPOBAHUHM COACPIKAHUS NpeAMeTa «XUMHS» YUTCHBI
CIICAYIOIINE TOJIOKEHUS O CIICIU(PHUKE U3HAYCHUN HAYKHA XMMUU.



XuUMHSL  KaKk  DJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UIpaeT oco0ylo  poJib B
COBPEMEHHOW NMBUJIM3AIMU, B CO3JJAHUU HOBOHM 0a3bl MaTepHalbHOU KylbTypbl. OHA BHOCHT CBOMH
BKJIaJA B (OPMHPOBAHWE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IEJIOCTHOTO
IIpeicTaBiIeHUs 00 OKpY’KalolleM MHpPE KaKk O €AMHCTBE MPUPOJbl M YEJIOBEKa, KOTOpOE
¢dopmupyeTcss B XMMHUU Ha OCHOBE ITOHMMAaHUS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIETO0 MHDPA,
OCO3HAHMS B3aMMOCBSI3U MEXIYy CTPOEHHEM BELIECTB, MX CBOHCTBAMU M BO3MOXHBIMH 00JACTAMU
IIPUMEHEHHS.

TecHO B3aUMOAEUCTBYsI C IPYTMMM E€CTECTBEHHBIMU HAayKaMHU, XUMHs CTajla HEOThEMIIEMOMU
94acThI0O MUPOBOW KYJBTYphl, HEOOXOJAUMBIM YCIOBHEM YCIICHIHOTO TPYyJa M JKU3HU KaXJOTO YICHA
obmectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3HMJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHI
HampaBjieHa Ha PelIeHHE TT00ANbHBIX MPOOJIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM,3K0I0rNYeCKON 0€30IaCHOCTH M OXPaHbl 310POBbSI.

B cooTBercTBUY C 0OMIUMU LETSMU U IPUHITUTIAME CPEIHETO 00IIer0 00pa30BaHUsICOACPKAHIE
npeamera  «Xumus»  (10-11  kmaccel, 0a30Bblii  YPOBCHb  HM3YYCHHs) OpPUCHTHUPOBAHO
[IPEUMYLIECTBEHHO Ha OOILEKYJIbTYPHYIO IOJArOTOBKY OOy4YaloIUXCsl, HEOOXOAUMYIO UM JUIs
BBIPAOOTKHM MHPOBO33PEHUECKUX OPHUEHTHUPOB, YCIHEIIHOTO BKIIOYEHHS B JKU3Hb  COIMYMa,
IIPOJOJKEHHSI 00pa30BaHus B Pa3iIMuHbIX 00JIacTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocrapistomuMu npeaMeTa «XUMUs» ABISIOTCS 0a30Bble Kypcbl — « OpraHudeckast XuMus» U
«OOuiasi 1 HeOpraHUYecKas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBISIOTCA
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUH 10 HEOPraHWYECKOH XUMHH (C BKIIOYCHHEM 3HAHUU W3
o0IIell XUMHUH) U OpraHUYecKor XuMuu. POopMHpOBaHWE TAHHON CHUCTEMbI 3HAHUU NMPH M3yYCHHU
npeamera 00eCreuynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasusi BEIIECTB HAa OCHOBE
OOIIMX TIOHSTHIA,3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHusi KypcoB — «OpraHuueckas xumus» U «OOmas U HeopraHuyecKas
XUMHsD» c(OPMHPOBAHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO MOAXO0/Aa K H3YYEHHIO
y4eOHOro Marepuaga M OOYyCIIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUH Ha
ONpeleNIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOll XUMHUHU BEIIEeCTBa
paccMaTpuBarOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHMSI OPraHMYECKUX COEAMHEHUM, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IMPEICTaBICHUN O cTpoeHuU BemlecTB. CBeneHus 0o
U3y4aeMbIX B Kypce BelllecTBaxX AAal0TCs B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAMHEHUH. B Kypce opraHuueckoil XMMHUU MOJy4yarOT pa3BUTHE c(HOPMUPOBAHHBIE HA
YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs NEpBOHAYAIbHbBIE MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIaCCU()MKALMOHHBIX TpHU3HAKaX BELIECTB, 3aBUCHUMOCTH CBOWCTB BELIECTB OT HX CTPOEHUS, O
XMMHUYECKON pEaKILu.

[Ton HOBBIM yTrjiOM 3peHHs B mpeamere «XHUMHUs» 0a30BOr0 YpOBHS paccMaTpUBaeTCA
U3yYEeHHBI Ha YpOBHE OCHOBHOTO 0OLIEro o0pa3oBaHMs TEOPETHUECKUIl Marepuan u
(aKTOJIOTrMUECKUE CBEICHHS O BEIIEeCTBAX M XMMHYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHMyYecKasi XUuMHs» 00ydaroIUMCs IPEAOCTaBISAETCA BO3MOXXHOCTb ~ OCO3HATh
3HA4YEHUE NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOI0JIOTHYECKUX MO3MILIHUH,
ryoke TMOHATh MCTOPUYECKOE HU3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT o00oOmaromei o
OOBSACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMII O BaKHEWIIMX BEHIECTBaX, UX COCTAaBE, CTPOCHHH, CBOWCTBAX H
MPUMEHEHHUH, a TAaKK€ O XUMHUYECKHX PEaKIMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHMS
nononHsieTcss B kypcax 10 w11 kjmaccoB  »pleMEHTaMU  COJIEpXKAHHS, HUMEIOIUMHA
KyJIbTYPOJOTUYECKHI M TNPUKIAAHONW XapakTep. OTH 3HAaHUA CHOCOOCTBYIOT IOHHMAaHMIO
B3aMMOCBS3U XUMHUH C JIPYTUMH HayKaMH, PaCKpbhIBAIOT €€ pojib B MO3HABATENbHON U MPAaKTUYECKOU
JIeSITEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIIUTAHHMIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JACTH
TEOPUH U TPAKTUYECKUX IPUIOKCHUM XUMHH, IIOMOTalOT BBIIYCKHHKY OpPHEHTHPOBATBbCS B
OOIIECTBEHHO Y JINYHOCTHO 3HAYUMBIX MPOOIeMax, CBA3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIINBATh



UHQOPMAIMIO W TPUMEHATH €€ I TIOTMOJHCHWS 3HAHWH, PEIICHHWS WHTEIUICKTYyaJbHBIX M
HKCHEPUMEHTAIBHBIX HCCIEN0BATENbCKUX 3a/4ad. B 1emom coaepkaHue y4yeOHOro mpeamera
«XUMUS» JTAaHHOTO YPOBHS M3Y4YCHHS OPUEHTHPOBAHO Ha (OPMHUPOBAHUE y OOYUAIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI Uil MOHMUMaHUS (UIOCO(MCKUX HJEH, TaKUX KakK: MaTepHalIbHOE
€IMHCTBO HEOPraHMYECKOr0 M OPraHMYeCKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, MMO3HABAEMOCTb NPUPOIHBIX SBICHUH MyTEM SKCIEPHUMEHTA W PEIICHUs
MPOTHBOPEYUI MEXIy HOBBIMU (DaKTaMH M TEOPETHUECKUMH IPEANOCHUIKAMHU, OCO3HAHUE DPOJIU
XMMUAU B PEHICHUH SKOJIOTWYECKHX MpoOiIeM, a Takke MpodieM cOepekeHUs] SHEPreTHYECKHX
PECypCOB, CHIPbs, CO3aHUS HOBBIX TEXHOJIOTHIA U MaTepPHaJIOB.

B mutane pemreHust 3agad BOCIMTAHHMS, Pa3BUTHS M COLMAIM3AIMN OOYYArOIIUXCS HPUHSATHIC
OporpaMMoil 1O XHMUM TOAXOABI K OMNPENEICHHIO COACPKaHWS M IOCTPOCHUS MpeaAMeTa
IpeayCMaTpUBaOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBHH, HMEIOIMX 0a30Boe
3HAYEHHE JUIS PA3IMYHBIX BUIOB JAEATECIBHOCTU: PEIICHHs MpOOJeM, TONCKa, aHamnu3a U 00paboTKu
uHpOpMAIMY, HEOOXOJUMBIX Ui NPHOOPETEHHS OIbITa IMPAKTUYECKOW W  HMCCIIEA0BATENbCKON
JEATeNILHOCTH, 3aHUMAIOLIE Ba)KHOE MECTOB IMO3HAHHH XUMHUH.

B mpakTHke mpernogaBaHus XUMHH Kak Ha YPOBHE OCHOBHOT'O 0OIIero oOpa3oBaHMsI TaK U Ha
YPOBHE CpetHero o0miero oopa3oBaHus, IPH ONPEICSICHUN COJCPKATEIbHON XapaKTepPUCTUKH Ieer
W3yYeHHUs TIpeJMeTa HaIlpaBICHHEM MEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAWIMOHHO TPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHYECKOH HAayKh Kak OO0JIaCTH COBPEMEHHOTO eCTECTBO3HAHMA,
MPAKTUYECKON AEATENBHOCTH YEJOBEKa W KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyibTyphl. C
METOAMYECKONW TOYKH 3PEHUSI TAKOH IMOIXOA K ONMPEACTICHUIO IeNie M3ydeHHs MpeaMeTa SBISIeTCS
BITOJTHE OTPaBIAHHBIM.

HEJIU U3YUYEHUSA YYEBHOTI'O IPEJIMETA «XUMUS»

CornacHo JIaHHOHM TOUYKE 3pEHMsI TJIABHBIMH IENSIMU U3yUeHUs MpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10-11 ki1.) ABISFOTCS:

e (GopMHPOBAHHME CHCTEMbl XUMUUYECKHX 3HAHUN KaK BaKHEUIIIEH COCTaBIISAIONICH €CTECTBEHHO-
HAYYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM JieXaT KIIIOUEBbIe MOHATHUS, (PyHIaMEHTaIbHbIC
3aKOHbl M TEOPUU XUMHUHU, OCBOCHHUE $3bIKa HAyKW, YCBOCHUE W MOHUMAHUE CYUIHOCTH
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HMCTOpUed HX
Pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHHE M pPA3BUTHE MPEACTABICHUN O HAayYHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHUYECKHUX PEaKIuii, HEOOXOAUMBIX ISl MPUOOPETEHUs YMEHUI OPUEHTUPOBATHCS B MUPE
BEILIECTB M XUMHUYECKUX SIBIICHUM, MMEIONIMX MECTO B IMPHUPOJE, B MPAKTUYECKON U
MOBCEHEBHOM KU3HH,

® pa3BUTHE YMEHUU M CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OOBSICHEHHEM
XUMHUYECKOTO  DKCIIEPUMEHTa, COOJIFOJICHUEM TpaBWJ  0O€30MacHOro  OoOpamieHus ¢
BEIIECTBAMH.

Hapsimy ¢ >TuM copepikarenbHas XapaKTEpHCTHKA IeNe MW 3aJad HW3y4YeHHs MpeaMeTa B
nporpaMme Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU
B cHCTeMe cpemHero oOmiero oOpa3oBanus. CerojHs B MPENMOJAaBaHUM XUMHH B OOJBIICH
CTENEHW OTHAaéTCAd TPEANOYTEeHHUE TMPAKTHYECKOM  KOMIIOHEHTE  COJEpX aHus  OoOydeHwus,
OpPUEHTHUPOBAHHOW Ha MOATOTOBKY BBHIMYCKHHKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIaICIOIIEro
HEe Ha0OpoM 3HaHWH, a (QYHKIMOHATHPHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMH W YMEHHSIMHU
AKTUBHOTO TOJYYEHUs 3HAHWM W MPUMEHEHHS WX B PEATbHOW >KM3HU JJISl PEUICHUS MPAKTHYCCKUX
3a/1a4.

B 9T0ii cBA3M mpu U3yueHHM TpenMeTa «XUMHs» IOMUHHpYIONIee 3HAu€HHE NMPUOOpPETaroT



Takue LN U 3a7a4H, KaK:

ajanTanys oO0ydJaromuXxcsl K yCIOBUSAM TUHAMUYHO Pa3BHBAIOLIETOCS MHpPa, (JOPMHPOBAHHE
MHTEJUIEKTYyallbHO Pa3BUTOM JMYHOCTH, TOTOBOW K €aMOOOpa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOATCIIBHOMY IIPUHATUIO I'PAMOTHBIX peHlCHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTyallUAdX,
CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM;

dopMupoBaHue y 00y4arOmuXcsl KIIFOYEBBIX HABBHIKOB (KJIFOYEBBIX KOMIIETCHINH), HMEIOIIIX
YHUBCPCAJIbHOC 3HAYCHUC [UIA Pa3JIMYHbIX BHUAOB ACATCIIBHOCTU: PCIICHHUA HpO6J’ICM,
NOWCKa, aHamu3a MW o0paboTKM  MHPOPMALUH, HEOOXOJUMBIX JJIS MPUOOPETEHHS
OIbITa ACATCIIBHOCTH, KOTOpasd 3aHUMACT BAXXHOC MCCTO B INO3HAHWU XMMHHU, a TAKKC IJId
OLIGHKA C TMO3WIHMKA DKOJOTMYECKOW O€30ImacHOCTH XapakTepa BIHMSHHUA BEIIECTB U
XUMHYECKHX TPOILIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

Pa3BUTHUC ITIO3HABATCIIBHBIX HMHTCPCECOB, HMHTCIUICKTYAJIbHBIX H TBOPUYCCKHUX criocoOHoCTEN
00yYaromuxcs: CIIOCOOHOCTH CaMOCTOATENBHO NpUOOpeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBECTCTBHUU C KU3HCHHBIMU HOTpe6HOCT$[MI/I, HCIIOJIB30BaTh COBPCMCHHBIC
WH(POPMAITMOHHBIC TEXHOJOTMH IS TIOMCKA W aHaiu3a Y4eOHOH W HaydHO- MMOMYJISIPHOU
MH(pOpMaLUi XUMUYECKOTO COACPKAHMS;

dbopMHUpOBaHHE W pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTO MU JIOTUYECKOTO MBIIUICHHUS,
HaOJI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIWMEBI, B
YaCTHOCTH, IPHU IJIAHUPOBAHHUU U NPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIHMTaHUE y 00yyaronmxcsi yoexxAEHHOCTH B T'yMaHUCTUYECKOW HAIlPaBIIEHHOCTU XUMUH, €€
BOXHOW POJM B PEHICHHH TJIOOAIBbHBIX MPOOJIEM pPAalHOHAIBHOTO MHPUPOJIOIOIB30BAHMS,
NOTIOJIHEHHSI  SHEPreTHYECKHX PECypcoB M COXPAaHEHHs MPUPOJHOTO  PaBHOBECHS,
OCO3HAaHUS HEOOXOAMMOCTH  OEpEeKHOr0  OTHOLICHHUSK MPUPOJE U CBOEMY 310pPOBBIO, a
TaKKe NPUOOPETEHUS OIBITA HCHOJIB30BAHHUS IOMYYCHHBIX 3HAHUM JUIS  TIPHHSATHS
IPaMOTHBIX PEIIEHUH B CHUTYalUsX, CBA3aHHBIX C XUMUYECKUMHU SBICHUSIMU.

[Menn w 3agauM wW3y4yeHHs MnpeaMera «XUMHS» MOJIYYUIM TMOAPOOHYI0 METOAMYECKYIO

uHTepnpeTranuio B pasaene «llnaHupyemble pe3ynbTaThl OCBOEHUS NPOrpaMMbl 1O XHUMHUN»,
Osarozaps uemMy obecreyeHo 4YETKOE MPEACTaBICHUE O TOM, KaKue 3HAHUS U YMEHUS UMEIOT MpsIMoe
OTHOIIEHHWE K pealu3aluy KOHKPETHOM IIEJIH.

MECTO YYEBHOI'O TIPEJJIMETA «XUMMUS» B YYEBHOM IIJIAHE

B yueOHOM mnaHe cpenHero oOmiero ooOpa3oBaHusi MpeaMeT «XHUMHsS» 0a30BOro ypOBHS

BXOJHUT B COCTaB Hpe,[[MeTHOﬁ obiactu ((ECTGCTB@HHO'Hay‘{HLIe IMPEaAMCTEBD).

OOiiee 4mMcinO YacoB, PEKOMEHIOBAHHBIX Uit u3ydeHus xumuum — 136 wyacos:B 10

kiacce — 68 yacos (2 yaca B Henento), B 11 kimacce — 68 yacos (2 yaca B HezeIio).

COJAEPKAHUE OBYUYEHMUA

10 KJIACC

Teopernyeckne 0CHOBBI OPraHUYeCKOM XHUMHUHU

HpCI[MCT opraHqucxoﬁ XHUMUU: eé BO3HHKHOBCHUC, Pa3BUTHUC n 3HA4YCHUC B

IIOJIy4YEHUH HOBBIX BELIECTB M MaTEpHUajoB. Teopusi CTPOEHHsS OpPraHMYECKHUX coeAuHEHMH A.M.
BytnepoBa, e€ ocHOBHBIE MonokeHHsI. CTPYKTYypHBIE (pOpMYJIIBI OpraHMYeCKUX BemlecTB. ['omonorus,
n3oMepust. XMMHUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

HpCI[CTaBJ'ICHI/IC 0 KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHU4YC€CKUX BCHICCTB. HOMGHKHaTypa OpPraHU4YCCKUxX

COeMHEHMH (cucTeMaTHdecKasl) U TpUBHUAJIbHbIE Ha3BaHUS BaXKHEHIIMX IpeACTaBUTENEH KJIaccoB
OpraHUYECKUX BEIIECTB.



JKCcnepuMeHTaJbHbIE MeTOAbI H3YYeHHsl BeIeCTB U MX NMpeBpalieHui

OzHakoMJIeHME ¢ OOpa3laMH OpPraHWYeCKUX BEIIECTB W MaTepualiaMd Ha WX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJ OPTaHMYECKUX BEIIECTB, HAOJIOJICHHWE M OMHCAaHUE JEMOHCTPAIMOHHBIX
OIBITOB TIO TMPEBPAICHUIO OPTaHMYECKUX BEUICCTB IPH HArpeBaHuU (TUIABJICHUE, OOYTJIMBAaHHE WU
TOpEHue).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTpPOCHUE, TOMOJOTHMYECKHM psAA. MeraH W 3TaH — MOpoCTeUIne
MPEJICTABUTENIM AIKAHOB: (DM3MYECKHE U XUMHUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUS M TOPEHUs),
HAaxO0JICHUE B MIPUPO/IC, OJIYUCHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUYECKHUU psif. DTWIEH U MHPONWIEH — MPOCTEUIlHne
MPEACTABUTENN AJIKCHOB: (U3MYECKUE M XHUMHUYECKHE CBOMCTBA (peakIMu THAPUPOBAHUSA,
raJIOTeHUPOBAHMS, THIpaTaIluy, OKUCIICHHUS U TIOJIMMEPHU3AIINH ), TOTyYeHHUE U TPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um wmetunOyramueH-1,3: crpoeHue, BaKHEHIIHE XUMUYECKHE
cBOicTBa (peakius noaumepusanun). [lomyueHne CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psid. ALETUIIEH — MPOCTEHIINMA
MPEACTaBUTENh AJIKWHOB: COCTaB, CTpOCHUE, (U3MYECKHEC M XHMHUYECKHE CBOWCTBa (peakiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUIpaTAIlUU, TOPEHHUS ), TOJTyYEHHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (U3MYECKHE U XHMHYECKHE CBOICTBa (peakuuu
TQJIOTCHUPOBAHUS W HUTPOBAHUs), NOJNYYCHHE U TpUMEHEHue. 7Toayon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue ceoUCmed (peakyuu 2aio2eHUpOSanus U HUMPOBAHUs), NOLYYeHUe U
npumenenue.  TOKCMUHOCTH,  apeHOB. ['eHeTHdeckas  CBSi3b  MEXIY  YIVIEBOJIOPOJAMHU,
MPUHAJUICIKAIMMHA K Pa3JIMUYHBIM KJIACCaM.

[TpupoaHble HICTOUHUKH YTIIEBOAOPOIOB. [IpupoHblii ra3 u nonytHele HeTsHbIE ra3sl. HedTh
u eé mnpoucxoxnaeHue. CrocoObl mnepepaObOTKH HEPTU: MEPEroHKa, KPEKUHI (TepMHUECKUil,
KaTaluTudeckuit), mupoaus. [IpoaykTel mepepaboTku He(TH, UXTIPUMEHEHUE B MPOMBIIUIEHHOCTH U
B ObITy. KamMeHHBIH yroib U MPOAYKTHI €T0 NepepadoTKH.

BKCHepI/IMeHTaHBHI)Ie METOAbI U3YICHHUA BCIICCTB M UX npeBpameHnﬁ

O3HaKOMIICHUE C O6pa3I_IaMI/I IJ1aCTMaccC, Kay4yKoOB U PE3HUHbI, KOJIJICKIIUN ((HC(I)TB»I/I «Yronb»,
MOZCIIMPOBAHUC MOJICKYJI YTJICBOAOPOAOB M TaJIOTCHOIIPOU3BOJHBIX, IMPOBCACHHUC HpaKTI/I‘leCKOﬁ
paﬁoTbI: TMOJIYUCHHEC STUJICHA 1 U3YYCHHUE CT'O CBOICTB.

PacuérHnle 3agaun

Brruucnenus mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA MCXOIHOTO
BEIIIECTBA WJIU MPOYKTa PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 MCXOIHBIX
BEILIECTB WJIM MPOIYKTOB PEAKIIMH), BEIUUCICHUS IO TEPMOXUMUYECKUM yPaBHEHUSIM, BBIYUCICHUS
Ha BBIBOJ] ()OPMYII IO MACCOBBIM JOJISIM DJIEMEHTOB U IO MPOJTYKTaM CTOPaHUSI.

Kuciopojacoaep:kauue opranuyeckue coeJMHeHUs!

[IpenenpHbIE OTHOATOMHBIE COHUPTHL. METaHOJ M 3TAHOJ: CTPOCHHE, PU3NIECKHE UXUMHUYECKHIE
CBOMCTBa (peakiuu C aKTUBHBIMH METaJUIaMH, TaJlOT€HOBOJOPOJAMHU, TOPEHUE), NPUMEHEHHE.
BomoponHbie CBsI3M MEXIy MOJEKyJIaMH CIUPTOB. JleiCTBHE METaHOJIa M JTaHOJA Ha OPTaHU3M
YeJI0BEKa.

MHOroaToMHbI€ CIIUPTHI. DTUICHIJIMKOJIb U TJIMIEPUH: CTPOCHHE, PU3NUECKUE U XUMHUYECKHE
CBOMCTBA (B3aMMOJICHCTBHE CO LIEJIOYHBIMU METaJUIaMH, KaueCTBEHHAsl PEaKIMsg Ha MHOTOATOMHbBIE
cupThl). JlelicTBUE HAa OpraHu3M uyenoBeka. [IpuMeHneHue rmnepruHa U STUICHTIIUKOJISL.

@deHou: CTpOEHUE MOJIEKYJIbl, (PU3MUECKUe U XUMHUYECKHe CBOicTBa. TOKCHMUHOCTH (heHoma.
[Ipumenenue denona.

Anprerunsl u kemownsi. DopManbIeTH I, aeTalbICTHA: CTPOCHUE, GU3NIECKHE U XUMHUYECKHE
CBOMCTBa (pEakUUH OKHCICHHS W BOCCTAHOBJCHHUS, KAa4ECTBEHHBIC pEAKINHU), TOIyYCHHE W
IPUMEHEHHE.



Ayemon: cmpoenue, ¢pusuueckue u Xumuueckue ceolcmea (peakyuu OKUCIEHUs U
80CCMAHOBIIEHUS), NOTYYEHUe U NPUMEHEHULE.

OOHOOCHOBHBIE MpezeNbHbIE KapOOHOBBbIE KHUCIOTHl. MypaBbUHas U YKCYCHasi KHUCIJIOTBI:
cTpoeHue, GU3NUecKue M XMMHUYECKHE CBOWMCTBA (CBOMCTBA, OOIIME I KJlacca KUCIOT, PeaKUus
sTepudUKaMK), TMOdydyeHHe | mnpuMeHeHne. CTeapuHOBass M OJEMHOBAas KHCJIOTBI Kak
MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxwnble 3(pUpbl KaKk TPOU3BOIHBIE KaPOOHOBBIX KUCIOT. [ Maposn3 cioxHbIX 3GupoB. Kupsl.
I'maposnns sxxupos. Ilpumenenue xupos. buonoruueckas posb )KUPOB.

VYriaeBoapl: cocTaB, Kiaccu(uKalnus yrieBoloB (MOHO-, AM- U monucaxapujiel). ['mokoza —
MPOCTEUIIHNI MOHOCAXapH/I: 0COOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (pU3nYecKren XUMUIEeCKHe CBOICTBA
(B3aumoperictBue ¢ ruapoxkcugom Meau(ll), okucienne aMmMuadHbpIM  pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHUE, OPOKEHUE TJIFOKO3bI)

HAXOXJCHHE B MPUPOJE, NMPUMEHEHHUE, Ononorndeckas posib. @otocunres. OpykTo3a Kak H30MEp
TJTFOKO3BI.
Caxapo3za — npedcmasumenv 0ucaxapuoos, 2UOpoIU3, HaxoNHcoeHue 8 npupooe U NpUMeHeHue.
Kpaxman u nemmono3a Kak NpUPOAHbIE HoiuMepbl. CTpoeHHe Kpaxmana M LEJUTIONO3bI.
dusnueckue U XUMUYECKHUE CBOMCTBA KpaxMaia (TUIPOJIN3, KAYeCTBCHHASPEAKIIHSI C HOJIOM).

JKCNepUMEHTAIbHbIE MeTO/IbI M3YUeHHs BelleCTB U UX NMpeBpanleHuii

[IpoBenenue, HaONIOJEHUE W OMHMCAHUE JICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
Ka4eCTBEHHBIC PEaKIUU OJHOATOMHBIX CHUPTOB (OKHCIeHHe JdTaHoja okcuaoMm Meau(ll)),
MHOT'OATOMHBIX CHUPTOB (B3auMmojeiicTBue mmiepuHa ¢ ruapokcugom wmenu(Il)), ampnernnos
(okucieHne aMMUadyHbIM pacTBopoM okcuza cepedpa(l) u ruapokcunom meau(ll), B3aumonelicTeue
KpaxMajia ¢ MOJIOM), ITPOBEJACHNE MPAKTHYECKUX PadoOT: CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
UICHTH(UKAIUS BEIIECTB, pacliO3HABAHUE TUIACTMACC W BOJIOKOH.

PacuérHrnle 3agaun

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOTO
BCIIIECTBa WU nponyKTa peaKIII/II/I 110 U3BECTHBIM Macce, O6”I>éMy, KOJ'II/ILIGCTBy OOHOT'O U3 UCXOOHBIX
BEIIECTB WM MPOAYKTOB PEAKIUH), BBIYUCICHUS 110 TEPMOXMMHUYECKUM YPABHEHHSIM, BBIYUCIICHUS
Ha BBIBOJ] ()OPMYII IO MACCOBBIM JOJISIM DJIEMEHTOB U IO MPOJTYKTaM CTOPaHUSI.

A30TcoaepKale OpraHudecKne coeInHeHns

Amunvl. Memunramun u auuauH: cocmas, cmpoeuue, usuueckue U Xumudeckue ceoucmea
(copenue, g3aumodelicmaue ¢ 6000U U KUCTOMAMU,).

AMUHOKHUCIOTH Kak amM(OTepHble OpraHuueckue coenuHeHus. dusnveckre U XUMHUYECKHE
CBOWMCTBAa aMHHOKHUCJIOT (Ha TIpUMepe TIUIMHA). brolornueckoe 3HaUeHHEaMUHOKHUCIIOT. [IenThIbI.

benku kak mTpPHUPOAHBIE BBHICOKOMOJEKYISpHBIE coenuHeHus. llepBuuyHas, BTOpUYHAS U
TpeTHYHAss CTPYKTypa OelikoB. XWMHYECKHE CBOWCTBA OCIKOB: THJPOJU3, JICHATypaIus,
KaueCTBEHHBIC PEAKIIMH Ha OEJIKH.

JKCNepUMEeHTAJbHbIE METO/Ibl H3YYEeHHS BeleCTB U UX NMpeBpalleHui
HaGnronenne W omucaHue JEMOHCTPAIMOHHBIX  OMBITOB: JIeHATypamus O€JIKOB MpH
HarpeBaHuH, [IBETHBIC PEaKIIMH OEJIKOB.

BbicokomosiekyIsipHbIe COeANHEHUS

OcHOBHbIE TMOHSTHS XHMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, MOJuMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEpPU3AlUU, CPEeIHss MoJieKyisipHas Macca. OCHOBHBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSUHEHUHN — MOJMMEpU3alusl U MOJIMKOHICHCAIINS.

IInacmmaccol (nonusmunen, noaunponuieH, NOIUSUHUIXIOPUO, noaucmupon). Hamypanousiii u



cunmemuyeckue  Kayuyyku — (06ymaouenoeulil,  XJIOPONPeHOo8blil U U30NPeHOo8blll).  Bonokna:
Hamypaivhvle (XI0NOK, Wepcmb, WENK), UCKYCCMBEHHble (ayemamHoe B80JI0KHO, BUCKO3a),
cuHmemuyeckue (Kanpou u 1a8cam).

JKCIepUMEHTAJIbHbIE MeTOAbI H3yYeHHUSs BelleCTB M X NpeBpalleHn i
O3HakomiieHHE C 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAy4yKOB.
NPaKTHYeCKOoil padoThI: paclo3HaBaHUE IJIACTMACC U BOJIOKOH.

MexknpeamMeTHbIe CBSA3H

Peanuzanus MeXIpeIMETHBIX CBSi3€d IpU H3Y4eHMM opraHudeckod xumuuB 10 xnacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BaHUE KAaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATHH,
SBJISFOLIMXCS] CHCTEMHBIMHU U1l OTJ€JIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

Obwue ecmecmeeHHO-HayuHble NOHAMUA. SIBIEHUE, HAy4YHBIH (aKT, TMUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiIacCU(pUKALMs, MEepPUOJAUYHOCTb, HAOIIOACHUE, W3MEpPEHHE, HKCIEPUMEHT,
MO/ICJIMPOBAHUE.

Qusuxa: MaTepusi, SHEPrus, macca, aToM, 3JIEKTPOH, MOJIEKYJa, YHEPreTU4YeCKuil ypOBEHb,
BELIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHME BELECTBA, (PU3MUECKHE BEIUYMHBI U €AUHMIIBI UX
U3MEpEeHusl.

buonoecus: knerka, opranusm, 6uocepa, oOOMEH BEIIECTB B Opranu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OETIKH, YTIACBOIBI, KUPHI, HEPMEHTHI).

l'eocpaghus: MuHepasnbl, TOPHbIE IOPOJIbL, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIMBO, PECYPCHI.

Texnonocusa: TNUILIEBbIE MPOAYKTbI, OCHOBBl PALMOHAJIBHOIO MMTAHMs, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE Ipernaparbl, MaTepuaybl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC

Teoperuyeckne OCHOBBI XUMUH

XuUMHUECKUH  aseMeHT. AToM. Snpo aroma, HW30TONBL.  DJIEKTPOHHas  00O0J0YKa.
DHepreTHUeCKUe YpOBHH, MOAYpOBHH. ATOMHbIe opOurtamu, S-, pP-, d- snementsl. OCOOEHHOCTH
pacnpesiesieHuss 3J€KTPOHOB IO OpOWUTaIsiM B aroMax »3JIEMEHTOB IEPBBIX YETBIPEX IEPHOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema XHMHYEeCKuX dneMeHToB J[.M.
MenpeneeBa. CBsi3b NepuoaANYECKOro 3akoHa U lleproanueckoil cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB
J.. MenpeneeBa ¢ COBpEMEHHON TEOpHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XMUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIECTB 10 IPYMIaM U MEPHOIaM.
3HaueHue NEePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BellecTBa. XUMHUUECKasl CBA3b. BUAbl XMMHUUECKOM CBS3U (KOBAJIEHTHAs! HETOJspHast
U TOJIsIpHAs, MOHHAsA, MeTaJulnyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOM XMMHMUYECKOU CBS3U
(oOMeHHBIN u JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBS3b. BaneHTHOCT®D.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BeleCTBA. THUNBl KPUCTALIMYECKHX pPEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTne 0 aucnepcHbIX cucTteMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas A0S
BEILECTBA B paCTBOPE.

Knaccugukanuss HeopraHndeckux coenuHeHMid. HomeHkiaTypa HEOPraHMYeCKHX BEIECTB.
I'enernyeckast CBA3b  HEOPraHWYECKMX BEIIECTB, NPUHAMIEKAIUX K PA3INYHBIM KIIACCAM.



Xumuueckass peakiusa. Knaccuduranus XUMHUYECKHX pEaKIUii B HEOPTaHUYECKOW W
OpPraHMYecKOil XMMHUU. 3aKOH COXpPAHEHHUS MAacChl BEIECTB, 3aKOH COXpaHEHHs M MpeBpalleHUs
OHCPIUU IPpU XUMHUYCCKUX PCAKITHAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iduuHbIX (akTopoB. OOpaTHMble PpeaKIHH.
Xumunyeckoe paBHoBecue. DaKTOPHI, BIUSIONIUE HA COCTOSHUE XUMHUECKOTo paBHOBecus. [Ipunimmn
Jle laTense.

OnektponauTuueckas auccounanusa. CunbHble M cnabble ayekTponuThl. Cpela BOJIHBIX
pPacTBOPOB BEUIECTB: KHCIas, HEUTpalbHAas, weno4Has. [lowamue o 6000pooHom nokazamene (pH)
pacmeopa. Peakuun MOHHOTO 00OMeHa. [ U0poau3 HeoOpeaHu4ecKux U OpeaHuyeckux 6eujecms.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE peaKkUuu. [lonamue 06 21ekmponuze pacniagos u
pacmeopoe coneu. Ilpumenenue snekmponusa.

IKCNepUMEHTAIbHbIC METOAbI H3YYCHHS BEIECTB M UX NPeBpaLeH Uil

Hemoncrpauus Tabmun  «I[lepumogudeckas cucTteMa XHMHYECKUX sanemenToB JI.W.
MenaeneeBa», H3y4eHHUE MOJEIEH KPUCTAUIMUECKHUX peméTok, HaOMIOJEHUE M OIUCaHUe
JIEMOHCTPALIMOHHBIX U JIa0OPAaTOPHBIX OIBITOB (Pa3jiokKEeHHE MEPOKCHAA BOJOpPOJa B IPUCYTCTBUU
KaTajau3aropa, ONpEZENICEHUE Cpeapl PpPacTBOPOB BEIIECTB C IOMOILIBI0 YHHBEPCAIbHOIO
MH/MKATOpa, PEaKIIMd NOHHOTO 0OMEHA), MPOBEICHUE MPAKTHYECKON paboThl «BiusiHue pa3imnyHbIX
(aKkTOPOB HA CKOPOCTh XUMHUECKOW PEAKIIUN.

Pacuérnbie 3agaun
Pacu€Tpl 110 ypaBHEHHSIM XMMHUYECKUX PEAKIUW, B TOM YHUCIEC TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAaHUEM MOHATHUS «MACCOBAs 10JISl BEIIECTBAY.

Heoprannueckas xumusi

Hemeramnsl. Ilonoxenue HemetayuioB B llepumoauueckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTpOEHUs aToMoB. ®Dusnuyeckue CBOWCTBA HEMETAJIOB.
Anorponusi HeMeTa/uioB (Ha MpUMeEpe KUCIopoa, cepsl, pochopa u yrieposaa).

XUMHUECKHE CBOWCTBA BXKHEHUIIIMX HEMETAJIOB (TaJIoOreHOB, Cepbl, a30Ta, ¢pochopa, yriepoaa
U KPEMHHUS) U UX COEIMHEHUH (OKCHUI0B, KUCIOPOICOAEPKALUX KUCIOT, BOJOPOIHBIX COETUHEHMUI).

IIpuMeHeHne BaKHENIINX HEMETAIIIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenne merainoB B llepuoamyeckoi cucremMe XMMHYECKUX nieMeHToB J[.H.
MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX O0OJMOYEK aTOMOB MeTamwioB. OOmue
¢usnueckue cBoiicTBa MeTamnoB. CIIaBbl METAUIOB. OIEKTPOXUMHUYECKHM psJl  HaMpsHKEHUN
METAJLIOB.

XYMHYEeCKHEe CBONCTBA BaXKHEHIIIMX METAJUIOB (HATPHM, Kajauil, KaabIMii, MarHUH, allFOMUHHIA,
[IUHK, XpOM, JKeJ1e30, Me/Ib) U UX COCTUHEHUH.

OO6mue crocoObl TONMydYeHHs MeTaioB. Memannypeus. Kopposzus memannos.

Cnocobuvt 3auumul om xoppo3suu. IlpuMeHeHrne MeTaioB B OBITY U TEXHUKE.

IKCNePUMEHTATbHbIE METOIbI H3YYeHHs BEIeCTB M UX NMpeBpaIeH i

W3yuenne kouteknmu «MeTaluibl W CIUIaBBI», OOpa3lOB  HEMETAJUIOB, peIICHUE
IKCIIEPUMEHTAIBLHBIX 33]1a4, HA0JIFOICHUE U OTIMCAHKE JIEMOHCTPAITMOHHBIX U Ta0OPATOPHBIX OITBITOB
(B3auMo/IeliCTBHE THIPOKCH/IA ATIOMUHUS C PaCTBOPaAMH KHCJIOTH IIEI0YeH, KaueCTBEHHBIC PEeaKIHH
Ha KaTHOHBI METAJIOB).

PacuérHble 3agaun

Pacuétel mMaccel BemecTBa WiM 00bEMa Ta3oB MO W3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
U 00hEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKIMM BEUIECTB, pacY€Thl MacChl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIINH, €CITM OJTHO U3 BEIIECTB HMEET MPUMECH.

XuMHus 4 )KH3Hb
Ponp xuMuu B OOECHEUEHUU HKOJOTMYECKOM, SHEPreTUYECKOW W THILNEBON O€30MacHOCTH,



pa3BUTHH MeAUIMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIECTBU XUMHUYECKUX PEaKLIUN.

[IpencraBiaenus o0 OOIIMX HAyYHBIX MPHHLIMIAX MPOMBIIIJICHHOTO IMOJyYeHHs BaKHEHIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPHUAJIOB: BAXKHEHIIME CTPOUTEIIBHBIE MaTEpHAIIBL,
KOHCTPYKIIMOHHBIE MaTepuasl, KpacKy, CTEKJIO, KEpaMHMKa, Marepuanbl Uil
JIEKTPOHUKHU, HAHOMAaTEepUaJIbl, OPraHNYECKHUE U MUHEPAJIbHbIE y100pEHHUS.

XHUMHA U 310POBBE YEIIOBEKA: IIPABUIIA UCIIOJIb30BAHMS JICKAPCTBEHHBIX IIPENapaToB, IMPaBUIIA
0€30MaCHOTO HCIIOJIb30BaHMsI TIPENapaToB OBITOBOM XHMHUU B MIOBCEIHEBHOM KU3HU.

MexnpeamerHble CBA3H

Peanuzanus MeXnpeaMETHBIX CBSA3EH NMPH U3yYeHHH OOIIeH W HeopraHmyeckod Xumuu B 11
KJIacCce OCYILECTBIIAETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO- HAYyYHBIX MOHATHH, Tak U
IIOHSTHUM, SBIIAIOIUXCS CHCTEMHBIMH JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUA: HAYYHBIH (aKT, TMIOTE3a, 3aKOH, TEOPHUs, aHAIN3,
CHHTE3, KiIacCHu(pHUKanus, NEPUOINIHOCTD, HAOIIOJCHNE, YIKCIIEPUMEHT, MOICITMPOBAHUE, U3MEPEHHE,
SIBJICHUE.

Qu3uka: MaTepus, HSHEPrus, Macca, aTroM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PallMOAaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM,

arperaTHo€ COCTOAHHUEC BCIICCTBA, (1)I/I3I/I‘~IGCKI/I€ BCJIMYMHBI U €AWHUIBI UX U3MCPCHUA, CKOPOCTh.
bBuonocus: KJICTKA, OpraHu3M, 3KOCUCTCMaA, 61/100(1)epa, MaKpO- 1 MHKPO3JICMCHTbI, BUTAMHUHEI,
oOMeH BCHICCTB B OpraHu3Me.
Feoepaqbuﬂ: MHHEPAJIbI, TOPHBIC TOPOJLI, ITOJIE3HBIC UCKOIIAEMBIC, TOININBO, PECYPCHI.
Texuonoecus: XuMu4ecKas INPOMBIINIJICHHOCTb, MCTAJUIYpPIruda, IIPOU3BOACTBO CTPOUTCIBbHBIX
MaTCpHrajoB, CEIbCKOXO03SIMCTBEHHOC IIPOU3BOJCTBO, nmumeBas MMPOMBIIIJIICHHOCTD,
q)apMaL[eBTI/IquKaH MMPOMBIIIJIICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX IIPCIIapaTOB, IMPOU3BOACTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA TPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

ININTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUSA K pe3yJbTaTaM OCBOCHMS 00y4arOLMMHCS TPOrpamMm
cpenHero oOmiero oOpa3oBaHMs (JMYHOCTHBIM, MeETANpeIMETHbIM U MpeaMeTHbM). HayuHo-
METOAMYECKONW OCHOBOM ISl pa3pabOTKH IJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHMS MTPOrpaMM CpEeTHETO
o01iero o0pazoBaHusl ABISETCA CUCTEMHO- 1€ATEIbHOCTHBINA TOJXO0I.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKType JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTa « XUMUs» Ha YPOBHE CpelHero ooOmero oOpa3oBaHUs BbIJEIEHBI
CJIEYIOIINE COCTABIIAIONINE!

e O0CO3HaHHE OOYYArONTUMHUCS POCCHUICKONW T'PaKIAHCKOM HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEAETIEHUIO;

® HaIWYHE MOTHBAIMU K 00yUYCHHIO;

e [IeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH U MCTOPUUECKUX TPATUIUNA 0a30BOM HAYKH XHUMHUU;

® TOTOBHOCTb M CIIOCOOHOCTh OOYYaromMXCSi PYKOBOJACTBOBAaThCS B CBOEH JAESITEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMH IEIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

e HagUM4Me NPABOCO3HAHUS SKOJIOTHYECKOM KYyJIbTYypbl W CIIOCOOHOCTH CTaBUTh LEIH H
CTPOUTD KU3HEHHBIE TUIAHBI.

JIMuHOCTHBIE PE3YyJIbTATHl OCBOCHUS MpeaAMeTa «XUMUS) JOCTUTAIOTCA B €AMHCTBEy4eOHOU U



BOCITMTATCEIbHOM ACATCIBHOCTH B COOTBETCTBUHM C TYMAaHHCTHUYCCKUMH, COLUOKYJIBTYPHBIMH,

AYXOBHO-HPABCTBCHHBIMU HECHHOCTAMHU W HACATIaMHU pOCCHfICKOI‘O rpax1aHCKOro O6H_[CCTBa,

IOPUHATHIMA B OOIECTBE HOPMAaMH W NPAaBWIAMU TOBEICHHS, CHOCOOCTBYIOIIMMH IPOIECCaM

CaMOIIO3HaHUs, CaMOPa3BUTHUA U HPAaBCTBCHHOI'O CTAHOBJICHU S JIMYHOCTU O6yanOIHHXCSI.

JImyHOCTHBIE PE3YIbTATEl OCBOCHHUA IPCIAMETA «XUMUSD OTpaxxaroT C(l)OpMHpOBaHHOCTB

OITBITa ITO3HABATEILHON U HpaKTquCKOﬁ JACATCIIBHOCTH o6yqa}01unxc>1 110 p€ajin3alil IIPUHATHIX B

00111eCTBE IIEHHOCTEH, B TOM YKCJIE B YaCTH:

1) I'PaKIAaHCKOI0 BOCIMTAHUA.

OCO3HaHMsI O0YYarOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U OOS3aHHOCTEH, YBa)K€HUs K
3aKOHY U IIPABOIIOPAIKY;

IPEICTaBICHUS O COLMAIbHBIX HOPMAaX M MpaBUIaX MEXJIMYHOCTHBIX OTHOUICHHM B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JAEATEIHHOCTH MPU CO3/IaHUM Y4YEOHBIX IPOCKTOB,
pelIeHnH y4eOHBIX U T03HABATEIbHBIX 33/1a4, BHIITOJIHEHUN XUMHUYECKHUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JIPYruX
IIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOI'0 BOCIINTAHMS:

HOECHHOCTHOI'O OTHOICHUSA K HCTOPUUICCKOMY U HAYYHOMY HACJICANUIO OTE€YECTBECHHOM XHUMUNU,
YBaXXCHHUA K IIPOLECCY TBOPYECTBA B obnactu TCOPHU H HNPAKTHYCCKOIO IMPHUMCHCHUA
XUMHHU, OCO3HAHUS TOI'O, UTO JOCTUKCHHUA HAYKH €CTb PE3YJIbTAT AJIUTCIIbHBIX Ha6ﬂmHeHHﬁ,
KPOIIOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyAa y‘léHBIX H IIPAKTUKOB;
HHTEpECa M IIO3HABATCIIbHBIX MOTHBOB B TIOJYUCHUHW W IOCICAYIOIICM aHAJINU3eC
I/IH(1)OpMaI_II/II/I O IMEPCaOBBIX JOCTUIKCHUAX COBpeMCHHOﬁ OTEYECTBCHHOM XHUMHU,

3) AYXOBHO-HPAaBCTBE€HHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBECHUS;
CIIOCOOHOCTH  OIICHMBAaTh CHUTYalldd, CBS3aHHBIE C XUMUYECKHUMH  SBICHUSIMH, U
MPUHUMAaTh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTU OIIEHWBATh CBOE TMIOBEJICHUE U TOCTYNKH CBOUX TOBAPHINEH C TO3HIIHI
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) hopMUpPOBAHHUS KYJILTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTEH 3J0poBOro W 0Oe30omacHOro oOpasza KU3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (PU3UUECKOMY M IMCUXUYECKOMY 3710POBbIO;
coOmoieHnsi TIpaBwiI 0€30MMacHOTO OOpaIIeHUs] C BEMIECTBAMHU B OBITY, IOBCEIHEBHOU
KU3HH U B TPYJAOBOMU J€ATEIBHOCTH;

MOHWMAHUA IICHHOCTH TIPaBUJ WHIUBUAYaJbHOTO ¥ KOJUJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIINUX 3J0POBBIO M KU3HHU JIOJICH;

OCO3HAHUS TIOCIEACTBHA W HENPUATHS BPEIHBIX NPUBBIYEK (yHOTpPeOIEHUS alKOroJs,
HApKOTHUKOB, KYpPEHHS);

5) TpynoBoro BocnuTanus:

KOMMYHHKATHBHOW  KOMIICTCHTHOCTH B  Y4eOHO-HCCIICIOBATEIIbCKOW  JCSITEILHOCTH,
0011IeCTBEHHO TTOJIE3HOM, TBOPUYECKOM M APYTHX BUJIAX JIEATCIBHOCTH;

YCTaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCIICHHU TPAKTHYCCKHUX 3aaad COHHaHBHOﬁ
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbI);

WHTEpeca K  NIPAKTHYECKOMY W3Y4YCHHIO npodeccuit Pa3IUYIHOTO pona,



B TOM YHMCJIC HA OCHOBE MPUMEHEHHSI IPEIMETHBIX 3HAHHI 110 XHUMUH;

YBaKEHHUS K TPYAY, JIOJSIM TPyAa U pe3ylbTaTaM TPYIOBOH NIEATEIbHOCTH; TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MHIAMBHYaJbHON TPACKTOPUU OOpa30BaHMUS,

Oynymedt mpodeccnu W peanu3alud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C  Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00IIecTBa;

6) IKOJOIHYIECCKOT0 BOCIITMTAHUSA

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOIIEHUSI K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHS
JKH3HH Ha 3emiie;

NOHMMAaHHS TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MpOoOIeM, BIUSHHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIIBHOM CPEIbL;

OCO3HAHMSI HEOOXOJMMOCTH HCIIOJIb30BAHMS JOCTHKCHUH XMUMHHU JUIS PEIICHHs BOIPOCOB
PalMOHAIBHOTO PUPOIOII0JIB30BAHUS;

AKTHUBHOTO HENPUATUSA JEHCTBHUM, NPUHOCSIIMX BpEJ OKPYKAIOIIEW NPUPOJHOU Cpexe,
yMEHUs MIPOTHO3UPOBATH HeOJIaronpusiTHbIC 9KOJIOTUYECKHE MIOCJIE/ICTBHS
IIPEANPUHUMAEMBIX IEUCTBUI U IIPENOTBpAIIATh UX;

HaJIU4Ms Pa3BUTOTO OSKOJOTMYECKOIO MBIIUICHHs, JKOJIOIMYECKON KYJbTYpPBI, OIIbITa
JEATEIbHOCTH SKOJOTMYECKOM HAINpPaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HUMHU B
MIO3HABATEJIbHON, KOMMYHUKATUBHOM W COLMAJIBHON NPAKTHKE, CIOCOOHOCTHM U YMEHUS
AKTUBHO TIPOTUBOCTOSTH HJCOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOTIO MO3HAHMS:

c¢(OpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAaYKM U OOILECTBEHHOM NMPaKTHKH;

NOHMMaHHA CrHeUu(UKA XHUMHHA Kak HayKH, OCO3HaHUs e€ poimu B (HOPMUPOBAHHH
pPallMOHATIBHOIO  HAYYHOTO  MBIIUIEHUS, CO3JaHUM  IEJIOCTHOTO  IPEJCTaBICHUS 00
OKPY’KAIOIIEM MHUpPE KakK O EIUHCTBE IPUPOJBI M YEIOBEKa, B IO3HAHUM IPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu Npo0ieM COXpaHEeHUs PUPOIHOTO PaBHOBECHS;
yOexIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHUM JJIsi COBPEMEHHOW LMBWIM3AlMU: B €€
TYMaHHUCTUYECKOW HAIlPaBJIEHHOCTH U BaXXKHOH POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHOMN
KYJIbTYpBl, pEIIEHUH TJI00aJbHBIX MpOoOJeM YCTOMYMBOrO pa3BUTHS YeIOBEUECTBA —
CBIPDbEBOM, HHEPreTUYECKOM, NHIIEBOW M 3KOJOrMYeCKOW O€30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, 00ECTIeYeHUH YCIOBUN YCIIEUTHOTO TPyJa U SKOJIOTMUECKH KOM(DOPTHOHN KU3HU
Ka)KI0TO ujieHa OOIIeCTBa;

€CTECTBEHHO-HAy4YHOM TPAMOTHOCTHM: IIOHMMAaHMS CYIIHOCTM METOAOB IIO3HAHUA,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIOJIb30BaTh MOJIydaeMble 3HAHUS
JUIs aHaln3a U OOBSICHEHUS SBJICHUH OKPYXKAIOIIEro MHpa M MPOUCXOAIUX B HEM
WU3MEHEHUH, yMEeHMs JeslaTh 0OOCHOBAHHbBIE 3aKJIIOYEHHS Ha OCHOBE HAay4HbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LENbIO MTOJYYEHUS JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIB30BaTh XMMHUECKHUE 3HAHUS JJIs pelIeHus npo0ieM B
pEAIbHBIX )KM3HEHHBIX CUTYyalHUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENBCKOM IEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HEMpPEephIBHOMY 00pa3oBaHUI0 U camMo00pa3oBaHUIO, K
AKTUBHOMY IIOJIYUYCHHUIO HOBBIX 3HaHUH 1O XUMHH B COOTBETCTBUHU C >KH3HEHHBIMU
NOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyAa B pa3Iu4HbIX chepax mpodhecCHOHATBLHOMN e TeNbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaThl OCBOECHUS y4eOHOro npeaMera « XUMHsD Ha YPOBHE CPETHETrO

o0miero 06pa3oBaHus BKIFOYAIOT:

3HAYUMbIe JIs1  (DOPMUPOBAHUS MHUPOBO33PCHHUS OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHBIC) OOIEHAYYHBIC MOHSATHUS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI
MUpa U Crienu(UKY METOJOB IMO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, JHEPIHs, SBJICHUE, MPOIECC, CUCTeMa, HAy4yHbIH (DakT, MPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHs, UCCIICIOBAaHUE, HAOIIOACHHE, U3MEPEHHE, YKCIIEPHUMEHT U
Jpyrue);

YHHBEpCaJIbHbIC yueOHbIC NICHCTBUS (IT03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYJIATUBHBIC),
obecnieunBarome  GOpMUPOBaHHE (PYHKIIMOHATBHOW TPAMOTHOCTH U COIMAIBHOMN
KOMITETEHIIMH 00YYaIOIINXCS;

CIOCOOHOCTh ~ OOYYaroIUXCS ~ HMCIOJb30BaTh  OCBOCHHBIC  MEXIHMCIUILIMHAPHBIC,
MHUPOBO33PCHUYECCKHE 3HAHUS M YHUBEPCAIbHbIC Y4YeOHbIC JCHCTBUS B TO3HABATECILHOW H
COLIMAIbHOM MPAKTHUKE.

MeranpeameTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHUE YHHUBEPCAIBHBIMU  YYCOHBIMU

IO3HABATCJIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIIATHBHBIMU JEHUCTBUSIMU.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁﬂme JecTBUA

ba3oBble JJoruueckue AeiicTBUS:

CaMOCTOATENFHO  (hOpMYIMpOBaTh M aKTyaJU3HUpOBaTh MpoOieMy, BCECTOPOHHE &
paccMaTpuBarh;

ONpEAeNATh LEIu JEATENbHOCTH, 3aJaBas HapaMeTpbl W KPUTEPUM UX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAThI ACATEILHOCTHU C IIOCTABICHHBIMU LIENISIMU;

UCIOJb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIACIATH
XapaKTepHble MPU3HAKA IOHATHMM M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE NOHSTHUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIMK BEIECTB U XUMHUECKUX PEAKIIMIA;
YCTAaHABIIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3M MEXAY H3Y4acMbIMU SIBICHUSIMU;
CTPOUTH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIE, JIelyKTUBHbIE, TI0 aHAJOTUH), BBISABIAThH
3aKOHOMEPHOCTH U MPOTUBOPEUHSI B pACCMAaTPUBAEMBIX SIBIECHUSX, (POPMYIUPOBATH BBIBOIbI
Y 3aKJIFOUEHUS;

IPUMEHSTh B MPOIECCe MO3HAHUS, HCIOJIb3yeMble B XHMHUU CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNI, MpeoOpa3oBbIBaTh MOJENIbHBIE TPEACTaBICHUS — XUMMUYECKHH 3HaK (CHMMBOII)
JJIEMEHTa, XUMHUYeckass ¢opMmylia, ypaBHEHHME XUMHUYECKOW peakuuud — MpU pelieHUH
y4eOHBIX TO3HABATENbHBIX M MPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIE MOJEIbHBIE
NPEJICTaBICHUs. U1 BBISIBICHHUS XapaKTEPHbIX IPU3HAKOB M3y4YaeMbIX BELIECTB U
XUMHYECKHUX PEAKIIUH.

Ba3oBble uccienoBarejabCcKue JeiicTBUA:

BJIaACTh OCHOBAMH MCTOAOB HAYYHOI'O IIO3HAHUA BEIICCTB M XHUMHYCCKHUX peaKHHﬁ;
dopMynMpoBaTh IENM W 33JaYd  HMCCIEIOBAHMSA, UCIOJNb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENIbHO C(HOPMYITUPOBAaHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTa MO3HAHUS U
OCHOBBI i1 (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY’KJICHUH;

BJIaACTb HAaBbBIKAMU CAMOCTOATCIIBHOTO IIJIAHUPOBAHUA W HNPOBCACHUSA YUYCHUYCCKUX
JKCIEPUMEHTOB, COBEPLICHCTBOBaTh yMEHMs HAOMIOAATh 3a  XOAOM  IIpoliecca,



CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €ro pe3yibTar, (popMyiupoBaTb 0OOOIIEHUS M BBIBOJBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pPEe3yJbTaTOB HCCIEIOBaHMS, COCTaBIATh OOOCHOBAHHBIN
OTUET O IpoAeIaHHON paldoTe;

IpUOOpETaTh OMNbIT YYEHUYECKON HCCIIENOBATENbCKOM UM IPOEKTHOM J1eATEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOMCKY METOJOB DPELICHHUS
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOIOB IIO3HAHU.

Padora c undopmanueii:

OPUEHTHPOBATHCSI B  PAa3IMYHBIX HMCTOYHHMKAX HHGpopManmMu  (HAYYHO-TIOMYJIspHAs
JUTEpaTypa XMMHYECKOTO COJIepKaHus, CIpaBOYHBIE mocoOus, pecypcel HMHTepHera),
aHAJIM3UPOBaTh MHGOPMALMIO PA3IUYHBIX BHJIOB U (POPM MpeACTaBIECHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEITPOTHBOPEUNBOCTD;

(GopMyIMpOBaTh 3ampoChl M IMPUMEHATh pa3IMYHbIE METOJbl IpPU IIOUCKE M OTOOpe
uHpOpMaLnU, He0OXO0AUMOM IS BBIIIOJHEHUS YUEOHBIX 33a]1a4 ONpe1eIEHHOrO TUIIA;
npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUN H
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (DOpMY IHpeacTaBiIeHHs MHPOPMALUU (CXEMBI,
rpaduKy, AuarpaMMbl, TaOIULbl, PUCYHKU U IpYTHE);

UCMOJIb30BaTh HAay4HbIM $3BIK B KayecTBE CpEACTBa IpH paboTe ¢ XUMHYECKOH
uHpopMaLKell: TPUMEHATh MEXIpeIMeTHble ((u3nyeckrue U MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, POpMYIIBI, a00peBHATypBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NIPe0Opa30oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBAHATIISAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl B  XOJe JHalora W/uiu
JTUCKYCCUM, BBICKA3bIBaTh UJACH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEUIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3EHTALMEN PE3YyJbTATOB IO3HABATEIBHOW JEATENBHOCTH, ITOTYyYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMH MPH BBINOJIHEHUHM XUMHYECKOIO
HKCIIEPUMEHTA, MPAKTHYECKOW PaOOTHI MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB,
peanmu3zanuu  y4yeOHOro mpoekTa U (GOpMYyIUPOBaTH  BBIBOJABI IO pe3yJibTaTaM
MPOBEAEHHBIX UCCIIEIOBAaHUI MyTEM COTJIACOBAHUS MO3UILIUN B X0 OOCYXKICHHS U OOMeHa
MHEHUSMH.

PeryasiTuBHbIC YHHBepCaJIbHbIe y4eOHbIC JeiicTBHSA

CaMOCTOATENIFHO IUIAHWPOBATh U OCYHIECTBIISATH CBOIO ITO3HABATEIBHYIO JAEATEIHHOCTS,
ornpenenss e€ Lenu U 3aJ1aud, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeJiaraéMblid aIrOpUTM JAeHCTBUH MTPU BBITOJTHEHUNYUEOHBIX U UCCIIEI0BATEIbCKUX 3a/1ad,
BbIOMpaTh Hambosiee 3(P(PEeKTUBHBIA cMoco0 MX pemeHus ¢ y4€TOM IOJyuyeHHs] HOBBIX
3HAHWI O BEMIECTBAX M XUMHUYECKUX PEaKIUsIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEIIFHOCTH HA OCHOBE CAMOAHAJIN3a HCAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

HpCI[MCTHBIC PE3yJbTaThl OCBOCHUA KypCa «Opr AaHUYCCKad XUMUS OTPaKaArOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOMH
KapTUHBI MUPA, POJTM XUMUH B MIO3HAHUH SIBIICHUN MPUPOJIBI, B HOPMUPOBAHUHM MBITIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKUIHMOHAJIBbHOM TIpaMOTHOCTH, HEOOXOAMMOHN MJisi pelieHus
MPAKTUYECKUX 3a/ad U HKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHUSK CBOEMY 3[0POBBIO



Y IPUPOIHOM Cpeje;

BJIQ/ICHUE CUCTEMOI XMMHMUYECKUX 3HaHUM, KOTOpasl BKJIIOUAET: OCHOBOIOJIATAIOIINE TOHSATHS
(XMMUYECKHI 3JIEMEHT, aTOM, AJICKTPOHHAas 00O0JOYKa aToMa, MOJIEKYJa, BaJCHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJSIpHAas Macca, MOJSIPHBIH O00BEM, YIJIEPOAHBIN CKEJeT,
byHKIIMOHAIbHAS TPYIINA, paJuKall, H30Mepus, U30MEPbI, TOMOJIOTUYECKUIN Psil, TOMOJIOTH,
YIJEBOMOPOAbI, KHUCIOPOJ M  a30TCOJAEpXKAIME COEAUHEHHs, MOHOMEp, IOJIHMep,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TECOPUH M 3aKOHBI (TEOpHs
cTpoeHHsl oprannyeckux BemiecTB A.M. BbyTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJHMUYECKUN SI3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHMS, JSKALIUE B
OCHOBE IMOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTU XUMUYECKHX SIBICHUH, (PaKTOIOTHYECKHE
CBEIICHMSI O CBOMCTBAaX, COCTaBe, MOJYYECHHUH U OE30MMaCHOM HCIOJIb30BAHUU BaKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATEILHOCTH YEIOBEKa;
c(hOpMUPOBAHHOCTh YMEHUUN BBISIBIATH XapaKTepHbIE MPU3HAKK TOHSTHUMN, yCTaHABIUBATh
ux B3aNMOCBA3b UCIIOJIb30BAaTh COOTBCTCTBYIOIIINEC IMOHATHA IIPU OIMMMCAHUH COCTAaBa,
CTPOCHUS U MPEBPAILIEHUN OPraHUYECKUX COCTMHEHUM;

Cq)OpMHPOBaHHOCTB YMGHI/H\/JI HCIIOJIB30BaTh XUMHWYCCKYIO CHMBOJIMKY JId COCTABJICHHA
MOJIEKYJIIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOH, COKpamEHHON) (OpMysl OpraHudecKux
BEIIECTB W YPaBHEHHH XUMHYECKHX pEaKlUUW, W3rOTaBIMBATh MOJEIN MOJEKYJ
OpraHMYECKUX BEHIECTB [UISl WMIUIIOCTPAllMA WX XUMHUYECKOTO M TMPOCTPAHCTBEHHOIO
CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABJIMBATh MPUHAJICKHOCTh WM3YUYEHHBIX OPTraHUYECKUX
BEIICCTB 110 HMX COCTaBY M CTPOCHHIO K OINPEACIEHHOMY KIIACCY/TPYIIIE COSAMHCHHUN
(YrJIeBOIOpOJbI, KHUCJIOPOJ UM  a30TCOJACPKAIINE COCIUHEHHUS, BBICOKOMOJICKYJISPHBIE
COC/IMHCHUS ), 1aBaTh UM Ha3BaHUs 1o cuctemarndeckoit HomeHknarype (IUPAC), a taxxke
MPUBOAUTH TPUBUAIBHBIC HAa3BaHUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIUJICH,
alleTUJICH, ATUJICHIJIUKONb, TIUIEPUH, (QeHos, popMambaerui, ameTaabIerua, MypaBbHHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTA, CTEApUHOBAsE KUCIIOTA, TIIFOK03a, PPYKTO3a,
Kpaxmal, [eJUTI0JI03a, TJIUIIKH ),

c(OpPMUPOBAHHOCTh YMEHUS OIpPEAeNATh BHUAbl XUMHUYECKOW CBS3M B OPraHUYECKUX
coeuHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTHh TMOJOXKEHHUS] TEOPUU CTPOEHUS OPTaHUYECKUX
BemiecTB A.M. ByTtiepoBa /s 00bsICHEHHS 3aBUCUMOCTH CBOWCTB BEII[ECTB OT UX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpoeHUe, GU3NYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENCH Pa3TUYHBIX KJIACCOB OpPTraHUYECKHX
BellecTB (MeTaH, 9TaH, dTHJIEH, IPOMWICH, alleTWIeH, OyraaueH-1,3, metunOyraauen- 1,3,
OEH3011, METaHOJI, ITAHOJ, STUJICHTJINKOIIb, TIIUIIEPHH, PEHO, alleTalbJeTul, MypaBbUHAS U
YKCyCHasi KHUCJOTBI, [IJIFOKO3a, Kpaxmas, LeJUI0J03a, aMHHOYKCYCHas KHUCJIOTa),
WUTIOCTPUPOBATh TEHETHMUECKYIO CBSI3b MEXAY HUMHU YPAaBHEHHMSIMU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii C HCTIOIh30BAaHUEM CTPYKTYPHBIX (HhOpMYIT,

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh HCTOYHHUKH YTIEBOJOPOJIHOTO CHIPhs (HEQPTH,
OPUPOJAHBIMA Ta3, Yroib), CHOCOOBI HUX TMEepepadOTKU U MPAKTHYECKOe MpPUMEHEHHE
MPOIYKTOB MepepaboOTKH;

c(hOpMHPOBAHHOCTh YMEHHU MTPOBOJIUTH BHIYUCICHUS 110 XUMUUYECKUM YPaBHEHUSM (MaCCHI,
00b€Ma, KOIMYEeCTBAa MCXOAHOTO BEIIECTBA WMJIM TMPOIYKTa PEAKIMU 10 M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 HCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIIUN);
c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOW 3HAHHMI 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU NpPU H3YYEHUM BELIECTB M XUMHUYECKUX SIBJICHHIMA



(HabmroieHne, M3MEpEHUe, HSKCIEPUMEHT, MOJCIMPOBAHME), HCIOJIb30BaTh CHCTEMHBIC
XUMHUYCCKUC 3HAHUA [JId MNPUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyaAlUAX,
CBA3aHHBIX C BCHICCTBAMU U UX IPUMCHCHUCM,

e Cc(hOPMHUPOBAHHOCTh YMEHHI COOJIOAATh MpPaBHJa IOJB30BAaHUS XMMHUYECKOHW MOCYJON H
nabopaTopHbIM 000PYyIOBAaHHEM, a TAKXKE MTPABHIIa OOpAIICHUS C BEIICCTBAMIB COOTBETCTBUU
C MHCTPYKIUAMU IO BBIIIOJIHCHUTIO Ha60paTOpHBIX XUMHUYCCKUX OHLITOB;C(bOpMI/IpOBaHHOCTB
YMEHUM IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH  OSKCIEPUMEHT  (IIPEBPALLEHUS
OpTraHU4YC€CKUX BCIICCTB IIPpW HArpCBaHWUH, IMOJYUYCHHUC I3THUJICHA U HU3YYCHUC CTO CBOﬁCTB,
KauCCTBCHHBIC PCAKIIMU OPTraHUYCCKUX BCIICCTB, ACHATypalus 6CJIKOB Ipu Harpc¢BaHuMU,
[[BETHBIC DPEaKIUU OCIKOB) B COOTBETCTBUU C INPAaBHJIAMH TEXHHKH O€30ITaCHOCTH TPHU
oOpalieHny C BellecTBaMU M J1a0OpaTOPHBIM 00OpYJIOBaHHEM, MPEICTABIATh PE3YJIbTaThI
XUMHYECKOTO IKCIEPUMEHTa B (popMe 3ammcu ypaBHEHHH COOTBETCTBYIOIIUX PEAKIHHA U
(bOopMyITHpPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

e Cc(hOPMHUPOBAHHOCTb YMEHMH KpPUTHUYECKH aHAIU3UPOBaTh XHMHYECKYI HH(POPMALHIO,
HOJy4YaeMyl0 M3 Ppa3HbIX HMCTOYHUKOB (CpeicTBa MaccoBoil wuHpopmanuu, MHTEpHET U
JPYTHX);

e CchOpMHUPOBAHHOCTb YMEHMHA COONMIOAATh IpaBUja 3KOJOIMUYECKH LIEJIecO00pa3HOro
HOBEJCHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/10pOBbS U
OKpYyXarolled MNpUPOJHOM Cpelbl, OCO3HaBaThb OIACHOCTb BO3ACHCTBHS Ha JKHUBBIE
OpraHu3Mbl OIPEACIIEHHBIX OPraHMYECKUX BEUIECTB, NOHMMAas cMbIca nokasarens [1/IK,
NOSCHATh Ha TpHUMEpax CIOCOOBl YMEHBIICHHS W TPENOTBPAIIECHUS WX BPEIHOTO
BO3/JECICTBUS HA OPraHU3M YEJIOBEKA;

e U1 OOyYaroIuXcsi C OTPaHUYEHHBIMM BO3MOXHOCTSIMHM 3]I0POBbs: YMEHHE IPUMEHATh
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJ1aX MO3HAHUS BEIIECTB U XMMUUYECKUX SBJICHUM;

e Ui CJENBIX U cIa0OBUIAIIMX OOYYAIOIMXCS: YMEHUE HCIIONIb30BaTh Pelibe()HO TOUECUHYIO
cucreMy obo3HaueHuii JI. bpaiins ans 3anucu Xxumudeckux Gopmyd.

11 KJIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OO011as 1 HeopraHu4ecKasi XUMUs» OTPaKakoT:

e chopMHpPOBAHHOCTDH MPEACTABICHUI: O XUMHUYECKONW COCTaBISIONIEH €CTEeCTBEHHO-HAYYHOU
KapTUHBl MHpaA, pOJIM XUMUU B TIO3HAHUM SIBIEHUH MPHUPOABI, B (HOPMHUPOBAHHUH
MBILUIEHUSI U KYJbTYpbl JIUYHOCTH, €€ (HyHKUHMOHATBLHOM IPaMOTHOCTH, HEOOXOIUMOM st
PEIICHHA NPAKTHYCCKUX 3adad H I3KOJOTMYCCKHU 000CHOBAHHOI'0 OTHOIIEHUS K CBOCMY
310pPOBBIO U IPUPOJHOM Cpene;

® BJAJICHHE CUCTEMOW XMMHMUYECKUX 3HAHUW, KOTOpask BKIOYAET: OCHOBOMOJIAraloLME TOHATHS
(XMMHYECKUI 3JIEMEHT, aToM, M30TOM, S-, P-, - 3JIEKTpOHHBIE OpPOUTAIIM ATOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJSIPHBI 0O0BEM, BAIEHTHOCTH, 3JIEKTPOOTPHUIATEIILHOCTH, CTEIEHb
OKUCJICHUsI, XHUMHYECKas CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCTaJIlIMYCCKasd, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi pElETKA, TUIBl XUMUYECKHUX PpEaKIUi, pacTBOpP, DIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI,  JJEKTPOJUTUYECKAs]  JIUCCOLMALMS, OKHUCIWUTEIb, BOCCTAHOBHUTEID,
CKOpPOCTb XUMHUYECKOM pEeaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUM W 3aKOHBI (TEOpHs
ANEKTPOJIUTUYECKON Jucconuanuu, nepuoanueckuid 3akoH JI.M. MenneneeBa, 3akoH
COXpPaHCHUS MACCBhI BEHIECTB, 3aKOH COXPAHCHUSA U NPEBPAICHUA SHEPTHUHN IPU XUMHUYCCKUX
peaKIusix), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SI3BIK XMMHH, MHPOBO33PEHUYECKUE 3HAHUS,
JeXxalue B OCHOBE IMOHUMAHUS NPUUYMHHOCTH U CHUCTEMHOCTH XHUMHMUYECKHX SIBICHUH,
dakTosornyeckue CBEACHHMS O CBOICTBaX, COCTaBe, IMOJy4eHHMH U 0Oe30MacHOM
UCIOJIb30BAaHUN BAXHEWIIUX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JACATCIIbHOCTH YCIIOBCKA,



c(OpMUPOBAHHOCTh YMEHUHN BBISIBIATH XapaKTepHble NMPU3HAKU TMOHATHUMN, yCTaHABIUBATh
ux B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIHE MOHATHUSL MPU OMHMCAHUU
HEOPTraHWYECKHUX BEUIECTB U UX MPEBPAICHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTABIICHHS
(dopMys BEUIECTB M ypaBHEHUH XMMHUYECKUX PEAKIHid, CUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaNbHbIE Ha3BaHUS OTAEIBHBIX HEOPraHHYECKUX BeliecTB (yrapHbId ras,
YIJIEKUCIIBIN a3, aMMHUAK, Tall€éHas U3BECTh, HEralul€éHasi U3BECTh, IUThEBAs COJa, MMUPUT U
JApyrue);

c(OPMHPOBAHHOCTh YMEHHUI ONPEACATh BAICHTHOCTh M CTEIEHb OKUCICHHS XUMUYECKHUX
AJIEMEHTOB B COEIMHEHUSAX Pa3jIMYHOIO COCTaBa, BHUJ XMMHUYECKOW CBS3M (KOBAJEHTHAs,
MOHHAsI, MEeTaJUIn4yecKasi, BOJOPOJHAsA) B COCIMHEHUSX, TUIl KPUCTALIMYECKON pPEIETKU
KOHKPETHOI'O BeIllecTBa (aroMHasi, MOJICKYJsIpHAas, HMOHHAs, MeTa/UIM4yecKas), XapakTep
cpenbl B BOJHBIX paCTBOpPaxX HEOPraHUYECKUX COCINHEHNN;

c(OpMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh IPUHA/IEKHOCTh HEOPTaHUYECKUX BEIIECTB 110
UX COCTaBY K OINpPENeNIEHHOMY KJIACCy/TPYIIe COeNUHEHH (TIPOCThIC BEIIECTBA — METAJLIBI
Y HEMETAaJUIbI, OKCUJIbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);
c(hOpMUPOBAHHOCTh yMEHHUH pacKpbiBaTh  CMBICH  mepuogudeckoro  3axona .M.
MengeneeBa u JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh ANEKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKUX
anemeHToB 1-4 mnepuomoB Ilepuomuueckoit cuctembl Xumuueckux a3yementoB ..
MeHniesneeBa, UCIOJb3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAINY,

«HEPTreTUYEeCKUE YPOBHW», OOBACHATH 3aKOHOMEPHOCTU HM3MEHEHHSI CBOMCTB XUMHUYECKUX
JIEMEHTOB M WX COEAMHEHUM MO mnepuojaM u rpynmaMm [lepuonuueckoi cHCTEMBI
XUMH4YecKuX anemMeHToB /.M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBONCTBA
HEOPraHWYECKUX  BEIIECTB  PAa3IMYHBIX KJIACCOB, MOATBEPXKIATh  CYIIECTBOBaHUE
TE€HETUYECKON CBSI3U MEXIY HEOPraHNYECKUMU BEIIIECTBAMHU C ITOMOILBIO
YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINA;

c(OpMUPOBAHHOCTh  YMEHHS KJ1acCu(pUIUPOBAThH XUMHYECKHE peakuuu 1o
pPa3IUYHBIM IMpHU3HAKaM (YUCIy M COCTaBy pearupyroliux BELIECTB, TEIIOBOMY 3(dexTy
pEaKIMK, U3MEHEHHUIO CTENEHEeH OKHUCIIEHUs 3JEMEHTOB, OOpaTUMOCTH PEAKIMH, YyYacTUIO
KaTaJln3aropa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS peakUil pa3INyHbIX TUIIOB, IIOJHBIE U
COKpaIEHHBIC YPABHEHUS peaKluii HOHHOTO OOMEHA, YUUTHIBAs yCIOBUS, IIPH KOTOPBIX ITH
peakuyuu UAyT A0 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MTPOBOJUTH PEAKIIUU, TOATBEPIKIAIOIINE KaUeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPTaHMYECKUX  BEIIECTB, pPACIO3HABATH  OINBITHBIM IYyTEM  HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO- BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTAaBJICHUS IEKTPOHHOIO OajlaHca 3TUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMMHYECKOW pPEaKIuH OT
pasnUYHBIX (DAKTOPOB; XapakTep CMENICHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTHU
oT BHemrHero Bo3aelicteus (mpunnuin Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEPH30BaTh XUMHUYECKUE MPOIIECCHI, JISKAIINEB OCHOBE
MPOMBIIIJIEHHOTO TOJYyYeHHUS! CEpHOM KHCIOTHI, aMMHaKa, a TakXke CQOpPpMHUPOBAHHOCTH
MpEeACTaBICHU 00 OOMmMX HAy4YHBIX MPUHIWNAX W OKOJOTHYECKHX TMpodiemax



XUMHUYECKOT0 TPOU3BO/ICTBA;
c(OpPMHUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYHCIEHUS C HCIOJIb30BAHUEM IOHATHS
«MaccoBasi JI0Jisl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWN Ta30B MPU XUMHYECKHX
pEaKIusAX, MacChl BEIIECTBA MM O0BEMA ra3oB IO HM3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO W3 YYAaCTBYIOIIUX B PEaKIMHM BEHIECTB, TETUIOBOTO 3¢ dekTa
pPEaKIMu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MPEBPAIICHUS W COXpPaHCHUS
SHEPIuy;

c(hOpMUPOBAHHOCTh YMEHHI COONIONATh MpaBWia MOJIb30BAHUS XUMHUYECKOHW MOCYJIOW U
nabopaTopHbIM 000pPYIOBAHUEM, a TAKXKE MTPABHIIA OOPAIICHUS C BEIIECTBAMUB COOTBETCTBUU
C MHCTPYKIHMSIMHU TIO BBITIOJIHEHUIO JTA00PATOPHBIX XUMHUUECKUX OMBITOB; C(OOPMUPOBAHHOCTH
YMEHHUM IUIAHUPOBATh U BBIIOJIHATH XUMHUYECKUM IKCHEPUMEHT (pa3jioXKeHHE NEPOKCHIa
BOJIOpOJIa B NPUCYTCTBUHM KaTalU3aTOpa, ONPEACICHHUE CpEeAbl PAacTBOPOB BELIECTB C
MMOMOIIbIO YHHBCPCAJIBHOI'O HMHIAWKATOPA, BJIIMAHUC PA3JIMYHBIX q)aKTopOB Ha CKOpPOCTb
XUMHYECKON peakluu, peaklud MOHHOIO OOMEeHa, KaueCTBEHHbIE pPEaKIUu Ha cyibdar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOHAMMOHHUS, PElIeHHE SKCIIEPUMEHTANLHBIX 3a1a4 110
temaMm «MeTamis»y U «HemeTanabs»)B COOTBETCTBUU C MpaBUIAMU TEXHUKU 0€30MacHOCTH
npu oOOpalleHud C BelIeCTBAMU U JIa0OpAaTOPHBIM OOOpYIOBAaHUEM, MPEICTABISThH
pe3yNbTaThl XMMHUYECKOTO 3KCIEPUMEHTa B (JOopMe 3alUCH YPaBHEHHM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHUMHUECKYI0 HH(OPMAIIHIO,
MOJly4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHUKauuu, MHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI CcOOJIOaTh MpaBHJIAa SKOJOTHYECKH I€IeCO00pa3HOro
IIOBCACHUA B 6I>ITy u TPYILOBOIZ ACATCIIBHOCTH B LCIIKAX COXPAaHCHUA CBOCIrO 310POBbA U
OKpYXaroIel MPUPOTHOW Cpenbl, OCO3HABaTh OMNMACHOCTh BO3JCHCTBUS Ha IKHUBBIC
OpraHu3Mbl ONpPENECIEHHBIX BEUIECTB, MOHMUMAas cMbica nokazarens II/IK, mnosicHats Ha
npUMepax CHocoObl YMEHBIIEHHS M NPEJOTBpAIlEHUs HMX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

JJIsA O6yan-OHII/IXC$I C OrpaHUYCHHBIMHU BO3MOXHOCTAMH 3O0POBbBA: YMCHUC IPUMCHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUTSL CIIETIBIX M CJIA0OBHISANINX OOYYArOIIMXCS: YMEHHE HCIIOJIB30BAaTh PEIbe(HO TOUCUHYIO
cucreMy  obo3HaueHuit  JI. bpaiins  mna 3anucu XUMHYECKUX  (POpMYyIIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No KoJsimyecTBo yacoB
n/m HaumeHoBaHue pa3jie/ioB H TeM MPOrpaMMbl Bcero  IIposepounbie IIpakTnueckue 3; eKTPOMHLIC (IPPOBLIC)
paGOTH: paGoTEI o0pasoBaTejbHbIE PECYPCHI
Paznea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHM
11 [Mpeamer oprannueckoil xumuu. Teopust CTpoCHUS 7 1 https://lesson.academy-
opraHudeckux coequHeHuiiA.M. Bytieposa content.myschool.edu.ru
Hroro no pazueny 7
Paznea 2. Yraesogopoasbl
2.1 | IIpenenbHBIE YTIIEBOIOPOIBI — ATKAHBI 5 https://lesson.academy-
content.myschool.edu.ru
29 HenpenenbHble yriaeBoJOPO/bl: AJIKEHBI, aJIKaJUCHBI, 12 BuGmiorexa LLOK https://m.edsoo.ru/
QITKUHBI
2.3 | Apomarudeckue yriieBOJ0pO/IbI 4 Egﬁé :ﬁ?;ilzghaggld ee(rjrl]ly;u
2.4 HpupoitHbie HCTOUHMKH YTIIEBONOPOIOB H HX 4 1 1 Bu6nmorexka LIOK https://m.edsoo.ru/
nepepaboTka
Hroro mo pazueny 25
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1  Couptel. OeHon 7 bu6moreka [{OK https://m.edsoo.ru/
3.2 | Anpaeruzasl. Kap6oHoBbIe KHCTOTHI. Cl10KHBIE F(HUPHI 8 1 https://lesson.academy-
content.myschool.edu.ru
3.3  VYruesomsl 4 1 bubmuoreka [{OK https://m.edsoo.ru/
Hroro no paznery 19
Pa3znen 4. A3oTcoaeprkaniue OpraHnyecKkue coeIuHeHus
4.1 AMuHBI. AMUHOKUCIIOTEL benku. 9 1 bubnumorexa ITOK https://m.edsoo.ru/
Htoro no pazneny 9
Pa3neu. 5. BeicokoMoJIeKyJISIPHBIE COeIMHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 4 1 bubnumoteka LIOK https://m.edsoo.ru/



https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a

Hroro no pazgeny 4
Pe3zeps 4
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 4 3

11 KJIACC
No KosnuecTBo 4acoB
/_ H JyekTpoHHBIE (LM PPOBLIE)
n/n anMeHOBaHMe Pa3/lejiOB U TeM MPOrpaMMbl Bcero  Ilposepounbie IIpaktuyeckue 0Bpa3OBATETBHBIE PECYPChI
padoThbI pa6oThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuii 3aKoH u https://lesson.academy-
1.1  Ilepuoamdeckas cUCTEMa XMMUYCCKUX DJIEMEHTOB 6 1
content.myschool.edu.ru
J.N. MenpneneeBa
1.2 | Crpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 8 bu6muoteka LIOK https://m.edsoo.ru/
1.3  Xumuueckue peakiuu 8 1 1 bu6mmoteka LIOK https://m.edsoo.ru/
Hroro no pazneny 22
Pasnea 2. Heopranunyeckasi xumust
21 | Mertams 12 1 https://lesson.academy-
content.myschool.edu.ru
2.2 Hemetamnsr 18 1 1 bubauoreka [{OK https://m.edsoo.ru/
https://lesson.academy-
2.3  Cpsi3p HEOPTAaHUYECKUX U OPTAHHMUECKUX BEIICCTB 4
content.myschool.edu.ru
Wroro no pazueny 34
Paznen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUS U )KU3HD 4 1 bubmmoreka LIOK https://m.edsoo.ru/
Hroro no pazgeny 4
Pezepr 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 3

Ilpunoocenue Nel: kanenoapno-memamuyeckoe NAAHUPOBAHUE HA MEKYUUIL YUEOHBLIL 200



https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://him.1september.ru Enunas xomnekuus LIOP: TIpenmeTHas KoJuieKiust « XUMUsD)
http://school-collection.edu.ru/collection/chemistry EcrecTtBenHO-Hay4YHBIE 9KCIICPUMECHTBI:
xumus. Komneknus Poccuiickoro o6mieo0pa3oBaresHOTO TopTaja

http://www alhimik.ru Bcepoccuiickas oauMnuaza MKOILHUKOB [0 XUMUHN
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIN yUeOHHK

http://www.chemistry.ru Jlucraniiuontasi OJIMMIIMAAA IO XUMHH: TEJICKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHbII TPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /TucraniimonHbie IBPUCTHYUCCKUE
OJIMMITHA/TBI TI0 XUMUHN

http://www eidos.ru/olymp/chemistry 3anumarenbras XMus

http://classchem.narod.ru KouTpen — Xumus 1j1s1 BceX: yueOHO-MH()OPMAIMOHHBIN CaliT

http://bolotovdv.narod.ru HanomeTp: HAaHOTEXHOIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OHaiiH-ClipaBOYHUK XUMHYECKUX ieMeHTOB WebElements
http://webelements.narod.ru TTomynsapHast 6HOIMOTEKA XUMUIECKUX DJICMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CIIPaBOYHBIC MATEPUAIIBI TI0 XUMHUHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupryanbHas XUMHAYECKast IIKOJIa»

http://maratakm.narod.ru Caidt «Mup XUMHH»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopranx ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: ydeGHbIe U ClipaBOYHbIC MaTEPHAIIbI

http://www himhelp.ru Xumus: Martepuansl « Bukuneann» — cBOOOHON SHIUKIIONEAUN
http://ru.wikipedia.org/wiki/Xumus XumMust Ui BCEX: WUIIOCTPUPOBAHHBIC MAaTEPHUANbl 10
o0mieii, opraHudyeckoil M HeopraHuueckoi xmmmu http://school-sector.relarn.ru/nsm Xumus u

*Ku3Hb — XXI BeK: HAyYHO-NIOYJIAPHBIN KypHAI
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IllkonpHUKaM O  XUMHH:  CaWT
xuMuyeckoro ¢axkynsrera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHas OMONIHOTEKA IO XUMHH M TEXHUKE
http://rushim.ru/books/books.htm DnexrponHas OubaHOTEKa YyUeOHBIX MATEPHAIOB [0 XUMHHU Ha
nopraine Chemnet

http://www.school2.kubannet.ru Sunuknonenus «IIpupona Hayku»: Xumust

I'PAHULBI IPUMEHEHHUSA OTMETOK

1. OueHka ycTHOro oTBeTA.

Or1merka «5»:

- OTBET IOJIHBIN U IPaBUWJIbHBIN HA OCHOBAHUN U3YYEHHBIX TEOPUH;

- MaTepuaj U3J10KEH B ONIPEJIEIICHHOMN JIOTHYECKOM MTOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTEIbHBIN.

OrMeTKka «4»:
- OTBET IOJIHBIM Y IPaBUJIbHBIN HA CHOBAHUH U3yYEHHBIX TEOPUH;

- MaTcpural U3J10KCH B OHpC}IGJ’IGHHOﬁ JIOTHYECKOM mOoCICA0BATCIIBHOCTH, IPU 3TOM AOMYIICHBI ABC-TPU

HECYHICCTBCHHBIC OIHI/I6KI/I, HCIIPABJICHHBIC 110 Tpe6OBaHI/IIO YUUTEIIA.


https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q

OtMmeTka «3».

- OTBET IOJIHBIHN, HO TIPY ATOM JIOMYIIEHA CYIIECTBEHHAs OMIMOKA UM OTBET HETIOTHBIN, HECBSI3HBIM.
OtmeTka «2».

- TIpH OTBeTe OOHAPYKEHO HEMOHMMAHHUE YYalllMMCsl OCHOBHOTO COJIEP)KaHHsS Y4eOHOro MaTrepuasia uiu
JOTMYIIEHbI CYIIECTBEHHBIC OIMMOKH, KOTOPBIC YYAIIMKCA HE MOXET HCIPaBUTh IPU HABOIAIIUX
BOIIPOCAX YYUTENsA, OTCYTCTBHE OTBETA.

2. OneHKa IKCNEPUMEHTAJIbLHBIX YMEHU.

- O1ieHKa CTaBUTCSI HA OCHOBAHWH HAOJIIO/ICHUS 32 YYAIIUMUCS U TUCHMEHHOT'O OTYeTa 3a paboTy.
OtMmeTKka «5»:
- paboTa BBITIOJIHEHA TTOJTHOCTHIO U IPABUIILHO, C/ENaHbI IPABWIIbHBIC HAOIIOACHUS U BBIBOIBI,
- OKCIIEPUMEHT OCYIISCTBICH IO IUIAHY C YY€TOM TEXHUKH O€30MacHOCTH W TpaBHI PaOOTHI C
BEILIECTBAMH M 000OpPYOBaHUEM;
- TPOSABIEHBI OPTraHU3AIMOHHO - TPYJOBBIC YMEHUS, MOJACPKHUBAIOTCS UYUCTOTa pabodero Mecra H
MOPATIOK (Ha CTOJIE, SKOHOMHO UCIOJB3YIOTCS PEAKTHBBI).
Otmerka «4».
- paboTa BBHITIOJHEHA MPABWIBHO, CICIAHBI TMPABWIbHBIC HAONIOJCHUS W BBIBOJBI, HO IPH STOM
SKCIEPUMEHT TIPOBEICH HE TOJIHOCTHIO WM JOIYIICHbl HECYIIECTBEHHBbIE OIIMOKM B padbore ¢
BEILIECTBAMH M 000PYAOBaHUEM.
Otmerka «3»:
- pabora BBINOJIHEHA MPAaBUIBLHO HE MEHEE YeM HAIlOJIOBUHY WJIU JOMYIIEeHA CYLIECTBEHHAs OUIMOKa B

X0A€ OJKCIICPHUMCHTA B O6’b${CHeHI/II/I, B O(bOpMHGHHI/I pa6OTBI, B CO6J'II-OI[6HI/II/I IIpaBujJl TCXHHUKH
0€e30IacHOCTH Ha pa60Te C BCIICCTBAMHU U O60py,HOBaHI/IeM, KOTOpass HUCHPABIIACTCA I10 Tpe60BaHI/IIO
YUUTCIIA.

OT1MmeTKa «2»:

- JomyieHsl ABe (U OoJsiee) CyIIECTBEHHBIE OIMMOKK B XOJAE: OKCIIEpUMEHTa, B OOBSICHEHUHU, B
opopmiieHHH pabOTHl, B COOJIOIEHWU MPABHJI TEXHUKH OE30MacHOCTH TpH paboTe ¢ BelecTBaMU U
000pyTI0BaHWEM, KOTOPBIC YUANTUICS HE MOKET UCIIPABUTH JIAXKE IO TPEOOBAHUIO YUUTEIIS;

- paboTa He BBHIMOJIHEHA, Yy YYallerocsi OTCyTCTBYET dKCIIEPUMEHTAIbHbIE YMEHUS.

3. OuneHka ymMeHMil pelIaTb pacyeTHbIE 3a/1a4H.

OTtmeTka «5»:

- B JIOTHYECKOM PACCYKJICHUU U PEIICHUU HET OMMOOK, 3a/1aya pellieHa palroHaIbHBIM CIIOCOO0M;
Otmerka «4»:

- B JIOTUYECKOM PACCYXXKJIE€HWU U PEIICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3ajada peIieHa
HepaIrMoHAIBHBIM CITOCOOOM, I OMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIMINOOK.

OT1MmeTKa «3»:

- B JIOTHYECKOM PACCYXICHHH HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIeHa CYIIECTBEHHAs OIIMOKa B
MaTeMaTUYeCKUX pacueTax.

OtmeTka «2»:

- IMEETCS CYIIECTBEHHBIE OITUOKHU B JIOTHUECKOM PACCYKICHUH U B PEIICHUU.

- OTCYTCTBHE OTBETa Ha 3aJjaHUE.

4. OneHkKa NUCbMEHHBIX KOHTPOJbHBIX PadoT.
OT1merka «5»:
- OTBET MOJIHBIM U MPaBWIbHBINA, BO3MOKHA HECYIIECTBEHHAs OIMIMOKA.



OtmeTka «4»:

- OTBET HETIOHBIN WK AOMYIIEHO He 00Jiee IBYX HECYNIECTBEHHBIX OITHOOK.

Otmerka «3»:

- paboTa BBINOJHEHA HE MEHEE YeM HaIOJIOBHHY, JOIYIIIEHA OJIHA CYIICCTBEHHAs OIIMOKA U MPH ITOM
JIBE-TPH HECYIIIECTBCHHBIC.

OtmeTka «2»:

- paboTa BHITTOJIHEHA MEHBIIIE YeM HAITOJIOBHHY WJIM COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.

- paboTa He BHITIOJIHEHA.

[Ipu olIEHKE BBHIMOTHEHHUS THCHMEHHONH KOHTPOJBHOW pabOThl HEOOXOIMMO YYHTHIBATH TPEeOOBAHUS
ennHoro opgorpaduyeckoro pexuma.

5. OueHka TecTOBbIX padoT.

TecTsl, cocTOSIMINE U3 TATH BOIIPOCOB MOKHO HUCIIOIB30BATh IMOCIIE U3YYCHHS KaXKI0T0 MaTepuasa
(ypoka). Tect u3 10—15 BompocoB ucnonb3yercs s nepuoauueckoro konrpois. Tect u3 20—30
BOITPOCOB HEOOXOIMMO MCTIOB30BaTh JIJIT HTOTOBOT'O KOHTPOJIA.

[Ipu orleHMBaHUM UCTIONB3YETCS CIEAYIOIas IKaa: isl TeCTa U3 MSATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0HA OIIMOKA - OLICHKA «4»;

* JIBE OIINOKH — OLIEHKA «3%»;

* TPU OIIMOKH — OLIEHKA «2».

Jns Tecra u3 30 BOonpocoB:

* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBWIbHBIX OTBETOB — OLICHKA «3»;

* MeHblIE 12 nMpaBUIbHBIX OTBETOB — OLIEHKA «2).

6. Ouenka pedepara.

Pedepar orieHrBaeTCs MO CIACAYIONIMM KPUTCPHSIM:

* cobmoIeHue TpeboBaHU K €ro 0OPMIICHHIO;

* HEOOXOOMMOCTh M JOCTaTOYHOCTH JUISi PAcKpHITUS TEMbl NPUBEICHHOHM B TeKcTe pedepaTa
uH(pOpMaINH;

* yMEHHEe 00Y4YaroIIerocsi CBO00IHO M3JlaraTb OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYarOIIErocsi MOHATh CYTh 33aBaeMbIX WICHAMH aTTECTAIlMOHHOW KOMHUCCHH BOTIPOCOB
U chopMyITHPOBATh TOYHBIC OTBETHI HA HUX.
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