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. IMosicHUTeIbHAA 3aNUCKA

[Iporpamma 1Mo XuMuu Ha ypOBHE CPEHETO 00IIeTro 00pa3oBaHus pa3padoTaHa Ha OCHOBE TPeOO-
BaHUIl K pe3y/ibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM MpPOrpaMMBbl CpeaHEro ooIero oopasoBa-
Hus, npeactaBieHHbx B ®I'OC COO, ¢ yuérom KoHuenuuu npenogaBaHusi yaeOHOTO mpeameTa «Xu-
MUs1» B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit denepariuu, peam3yonx OCHOBHBIE 00pa3oBa-
TeJbHBIE IPOrPAMMBI, U OCHOBHBIX MOJIOXKEHUH (enepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS.

OcHOBY TOJIXOJIOB K pPa3pa0OTKe MpOrpamMMmbl MO XUMHH, K OINPEICICHHUIO OOIIeH CTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHUS O0yUaIOIINXCS CpelICTBaMU yuyeOHoro npeamera «Xumus» ansg 10-11
KJJacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHLENTyaibHble mnojoxenus @OIOC COO o
B3alMOOOYCIIOBJICHHOCTH LEJeH, COAepKaHMs, pe3ylbTaToB OOydeHHs U TpeOOBaHUI K YpPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

B mnnane pemieHust 3amad BOCHHMTAHHUSA, PA3BUTHUA M COLMAIM3AIMHN OOYYAIOUIMXCA MPUHSATHIC
IIPpOrpaMMOil 10 XMMHMHM TOAXOAbl K ONPEICIICHUIO COJAEP)KAaHUS U IOCTPOEHUs IpeaAMeETa
npeaycMaTpuBaoT (GopmupoBaHue y OOy4YalOIIMXCS YHHUBEPCAIBHBIX Y4E€OHBIX ACHCTBHIA, MMEIOIIUX
0a30Boe 3HAYCHHME MJIi PA3TUYHBIX BUAOB JAEATEIBHOCTU: pPEUICHHS NpoOJeM, IMOMCKA, aHauu3a |
00paboTku nHbOpMaIuu, HEOOXOAUMBIX JIJIsI TPUOOPETEHHUSI OIBITA IPAKTUYECKON U UCCIIEIOBATEIHCKON
JeSITENIbHOCTH, 3aHUMAIOLIE Ba)KHOE MECTO B IIO3HAHUM XUMUH.

B mpakTuke npemnojaBaHus XMMHHM KaKk Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs Tak M Ha
YpOBHE cpeaHero oOuiero odpa3oBaHus, NPU ONPEICIICHUU COAEPKATEIbHOM XapaKTEPUCTUKH LeNen
U3Y4YECHHUS TpEAMETa HalpaBICHUEM IEePBOCTEIIEHHON 3HAYMMOCTH TPAJUIMOHHO TMpU3HAETCA
(dbopMHpOBaHKE OCHOB XMMHUYECKON HAYKH KakK OOJACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUIECKOM
JeSITeIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C METOIWYECKOW TOUYKHU
3peHus TaKOM MOAX0JI K ONPEAEIICHUIO LIeel N3YUYEeHUs [IPEIMETA SIBJISIETCS BIIOJIHE OIPABIaHHBIM.

['maBHBIMH LETSIMH U3YYEHHSI MIpeaMeTa « XUMUs» Ha YPOBHE CpeaHero obiiero oopa3oBaHus Ha
0a30BOM ypOBHE SIBJISTFOTCSI:

dbopMUpOBaHHE CHUCTEMbl XMMHMUYECKUX 3HAHHM KaK Ba)KHEWIIEH COCTaBISIONICH eCTECTBEHHO-
HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC MOHATHS, (yHIaMEHTAJIbHbIC 3aKOHBI U
TEOPUHM XMMHH, OCBOECHHUE S3bIKa HayKH, YCBOGHHE U TMOHUMAaHHE CYIIHOCTU JOCTYIHBIX 00O0OIIeHUM
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

dopMHpoBaHHE M DPa3BUTHE MPEACTaBICHUI O Hay4yHBIX METOAAX II03HAHMS BEIIECTB W
XUMHUYECKUX PEaKIMM, HEOOXOIUMBIX JJIsi TPUOOpPETEHUs] YMEHUN OPUEHTHPOBATHCS B MHUPE BELIECTB U
XUMHUYECKUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U NTOBCETHEBHOM JKU3HH;

pa3BUTHE YMEHHMH M CIIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HaONIOJIEHHEM U OOBSCHEHUEM
XMMUYECKOT'0 3KCIIEPHUMEHTA, COOII0IEHUEM MTPaBUi 0€301acHOro 00paIeHUs C BELIECTBAMHU.

CopepxarenpHasi XapaKTepUCTHKA IIeJiel U 3aja4 W3Y4YeHUsl MpeAMETa B MporpamMme 1Mo XMMHU
yTOUHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU IPUOPUTETAMHU B CHUCTEME CPEIHEr0 OOIIero
oOpazoBanus. CeroiHss B IMpenoJaBaHUM XUMUU B OosblIed CTENEeHUW OTHAETCS MPEANOYTEeHHE
MPAKTUYECKOH KOMIIOHEHTE COJiepKaHusi OOyueHHs,, OPUEHTHMPOBAHHOM Ha IMOJrOTOBKY BBITYCKHHUKA
o0mieo0pa3oBaTelbHOW OpraHu3alliy, BIAACIONIET0 HE HAO0OpOM 3HaHUM, a (QYHKIMOHAIbHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMHU aKTHBHOTO IOJy4eHHs 3HAHUM U MPUMEHEHUS HUX B
peasIbHOM JKU3HM JUISl pelIeHUs TPaKTUUYECKHX 3ajau.

B 5T0ii cBSI3M Npu M3yYEHUH MpeaMeTa «XUMHs» JOMUHUPYIOIee 3HaueHHue NpuoOpeTaroT Takue
LeJH U 33]1a41, KaK:

ajanTanyusg OOydyaloImIMXCsl K YCJIOBUSM JMHAMHYHO pa3BUBAIOLIETOCSs MHpa, (OpPMHUPOBAHUE
MHTEJJIEKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHHIO,  COTPYAHUYECTBY,
CaMOCTOATENIbHOMY MPUHATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX
C BEIlleCTBaMU U X IPUMEHEHUEM;

¢dopmHpoBaHHEe y O0YYarOIUXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIM), MMEIOIUX
YHHUBEpPCaJIbHOE 3HAYCHHE JUIsl Pa3IMYHbIX BUOB JESATENLHOCTH: PElIeHusl MpodiieM, MOUCKa, aHaIu3a U
00paboTku MH(POPMAILUH, HEOOXOAUMBIX JUIsl MIPUOOPETEHUsI OMBITA JAEATENBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B MO3HAHWU XUMHH, a TaKXe JJIs OLUEHKU C IMO3UIUN SKOJIOrMYecKoil 0e30macHOoCTH
XapakTepa BIHMSHUS BEIECTB U XUMUYECKHX IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH
00y4aroImuxcs: CIIOCOOHOCTH CAMOCTOSITENIFHO MPHUOOPETaTh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHBIE NH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKa
U aHaJM3a yueOHOH U HayYHO-TIONYJISIpHONW MH(POPMALIUK XUMUYECKOTO COJICPIKaHMS;



dbopMUpOBaHHEe H pPa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
Ha0II0aTEIPHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MPHU
ITaHUPOBAHUHA U IPOBCACHUHU XUMHUUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHHE y OOydJarouIuxcsi yOSKAEHHOCTH B TYMAHHCTHYECKOW HANpPaBICHHOCTH XUMHH, €&
Ba)KHOU pojin B PCIICHUU FJIO6EUIBHLIX HpO6HCM paluOHAJIBHOI'O HNPUPOAOIIOJIb30BaAHUSA, ITOIMOJIHCHUA
SHEPreTUYECKUX PECYpPCOB M COXPaHEHHsI MPHPOTHOIO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXKHOT0 OTHONICHUS K MPHUPOJC U CBOEMY 3JI0POBBIO, a TAK)KE MPHOOPETEHUS OIMbBITA MCIIOIb30BAHHUS
MOJTyYCHHBIX 3HAHUH JJIsl TPUHSATHS TPAMOTHBIX PEUICHUH B CUTYAIMsIX, CBS3aHHBIX C XUMHUYCCKUMHU
SABJICHUSAMU.

[lemn w 3amauum  W3ydeHHWs] MpeaMera «XUMUsS» TOJYYHIH IOAPOOHYI0 METOANYECKYIO
UHTEpIpeTanuio B pazuene «[lmaHupyembie pe3yinbTaThl OCBOCHHUS TPOTPAMMBI MO XUMHH», TaKUM
00pa3zom o0ecredeHo YETKOE MPEICTABICHUE O TOM, KAaKUe 3HAHUS M YMCHHS UMEIOT MPSMOE OTHOILICHHUE
K peayin3aiy KOHKPETHOU I[eITH.

1. O6mas xapakTepucTukKa y4e0HOro npeamera

[Tporpamma o xumuu (6a30BbIl ypOBEHb) HA YPOBHE CPEAHETO 001IEro 00pa3oBaHus:

yCTaHaBIMBaeT o00sA3aTenbHOe (MHBApUAHTHOE) IPEIMETHOE  COJEp)KaHHe, OIpeneseT
KOJIMYECTBEHHBIE ¥ KAueCTBEHHBIC €ro XapaKTePUCTUKM Ha KaXKAOM JSTale H3Y4YeHUs IpeaMera,
[peJycMaTpUBaeT NPUHLMIIBI CTPYKTYPUPOBAHMS COIEpKAHUS M pacHpefesieHus ero Io Kiaccaw,
OCHOBHBIM pa3jiejiaM U TeMaM Kypca;

JNa€T IpUMEpPHOE paclipe/ieleHue y4eOHBIX 4YacoB IO TEMaTHYECKUM pasjieslaM, PEeKOMEHIYyeT
NPUMEPHYIO TIOCIEIOBATEIBHOCTh HM3YYECHHUSI OTHENBHBIX TEM Kypca C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOIo Mpoliecca, BO3pacTHbIX 0coOeHHOCTeH oOyuaromuxes 11
— 12 kJaccos;

Na€T METOAMYECKYI0 WHTEpHpETalMio Leled H3ydyeHHs IpeIMeTa Ha YPOBHE COBPEMEHHBIX
NPUOPUTETOB B CUCTEME CpeaHero oOmero oOpa3oBaHUs, COAEPIKATENbHOW XapaKTEPUCTHKH
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOECHHS OCHOBHOM 00pa30BaTeNbHOM HpPOrpaMMbl CpPEAHEro oOIIero
o0Opa3oBaHMsl (JIMUYHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX ), OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIbHOM
JeSTeIbHOCTH 00yUaloIIerocsi 0 OCBOEHHUIO cojep:kaHus npeamera. I1o BceM Ha3BaHHBIM MO3UIMSM B
mporpaMMe 10 XUMHUHU COOJI0/IeHa TPEEMCTBEHHOCTh C (efiepalibHON padodeil mporpaMMoil OCHOBHOTO
ob1ero oopazoBaHus 1o XUMHUHU (Ju1st 8—9 Ki1accoB 00pa30BaTeNbHBIX OpraHu3aluii, 0a30BbIH YPOBEHbD).

Xumudeckoe 00pa3oBaHUE, MOTydaeMOe BBIMTYCKHUKaMHU OO0IIeo0pa3oBaTeIbHON OpraHU3allnu,
SBJISICTCA HEOTHEMJIEMON YaCThl0 MX 00Pa30BAaHHOCTHU U CIIYKUT 3aBEpPLIAIOIIMM 3TAllOM peaau3aluy Ha
COOTBETCTBYIOIIEM 0a30BOM YypPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIMX IEJIOCTHOM CHCTEME
XUMHUYEeCKOro oOpa3oBaHus. KitodueBble IIEHHOCTH KacalOTCs IO3HAHMUSA 3aKOHOB  MPUPOJBI,
(hopMHPOBaHUSI MUPOBO33PEHHS U OOLIEH KyJIbTyphbl YEJIOBEKa, a TAKXKE HKOJIOIMUYECKH 0OOCHOBAaHHOIO
OTHOLIEHHMST K CBOEMY 3I0pOBbIO M MpUPOAHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
oOyyaroluXxcsi Ha YpOBHE CpPEeJHEro oOuiero o0pa3oBaHUsl CPEACTBAMH yUEOHOIrO MpeaMmeTa «XHUMH»,
coJiepKaHue U MOCTPOEHHE KOTOPOro OIpeJIesIeHbl B IPOrpaMMe MO XUMHHU ¢ YYETOM CreUn(UKHA HayKH
XMMUH, €€ 3HA4YCeHUs B TIO3HAHUM MPHUPOJBI U B MaTEepPHAIbHON JKM3HM OOIIECTBA, a TAKKE C YYETOM
o0IIKX 1eNel M MPUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit denepanun.

[Tpu QopmupoBaHUM coaepkaHUs TNpeaMeTa «XUMHUS» YUTEHBl CIEAYIOIIUE IOJIOKEHHUS O
cnienn(rKe ¥ 3HAYCHUH HAYKA XUMUH.

XUMUS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyio pojib B CO3AaHUU HOBOI 0a3bl
MaTepHaIbHON KYJIBTYPHI, BHOCUT CBOH BKJIaJ B (POPMHPOBAHNE PAITMOHATHLHOTO HAYYHOTO MBIIUICHUS, B
CO3JIaHHME IEJIOCTHOTO MPEJCTaBICHUS 00 OKpY’KaloIleM MHpE Kak O €IMHCTBE MPHUPOJbI U YellOBeKa,
KoTOpoe (OpMHUPYETCS B XUMHH Ha OCHOBE NMOHWMAaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpA,
OCO3HAHMS B3aUMOCBS3M MEXIY CTPOEHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXHBIMH OOJACTIMU
MIPUMEHEHHSI.

CoBpeMeHHass XUMHUS KaK HayKa CO3HJaTellbHas, HayKa BBICOKMX TEXHOJOTMH HampaBieHa Ha
peleHre ro0aabHbIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUSl YEJIOBEYECTBA — CHIPHEBOM, HYHEPIETHUECKOM,
MUIIEBOM, 3KOJOrMYeckord Oe30MacHOCTH M OXpPaHbl 370pOBbi. TeCHO B3aUMOJCHCTBYS C IPYTHMHU
€CTECTBEHHBIMM HAyKaMU, XUMHs CTajJla HEOThEMJIEMOM YacTbi0O MHUPOBOH KYJIbTYPbI, HEOOXOAMMBIM
YCIIOBHEM YCIEIIHOTO TPYa M KU3HU KaXKOT0 YJIeHa O0IIecTBa.

B coorBeTcTBUM € OOIIMMU LENSIMU U IPUHIMIIAMHI CPEIHErO 00Iero oopa3oBaHus COAEp KaHUE



npeamera «Xumusi» (11-12 kaaccel, 6a30Bbli YpOBEHb N3yU€HHs) ODUCHTHPOBAHO MIPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarONIUXCsl, HEOOXOAUMYIO UM JJISI BEIPAOOTKH MHUPOBO33PEHUYCCKUX
OPHEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOIDKEHHS OOpa3oBaHMS B Pa3IMYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsromuMu npeaMeTa «XUMHUS» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUs» H
«O0m1ast 1 HeopraHMYecKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOI HAyKU: CUCTEMA 3HAHUH 110 HEOPTaHWYECKOW XUMUU (C BKIIOYCHHEM 3HAHUM U3 OOIIEH XUMUN)
u opranudyecko xumuu. DOpMHUpPOBaHME J[JAHHOM CHUCTEMbl 3HAHMI MpPU U3YUYEHUU MpeAMETa
obecrieynBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCETO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPHUI XUMUH.

CrpykTypa cojaepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas ¢ HeOpraHuyeckas
XuUMHs» chopMHUpoBaHa B MporpaMme o XMMHUU Ha OCHOBE CUCTEMHOT'O MO/AX0/1a K U3YUYEHUI0 y4EOHOTo
MaTepuaia M OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHUM Ha OINpeneléHHbIX
TEOPETUYECKUX YpPOBHAX. B Kypce opraHmdyeckoil XMMHUU BeELIECTBA PAacCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIMHEHMM, a TAKKE€ Ha YPOBHE CTEPEOXUMHUUECKUX U
ANIEKTPOHHBIX TPEJCTaBICHUNH O CTpoeHHH BeimiecTB. CBelneHuss 00 HM3ydyaeMbIX B Kypce BeIIECTBaxX
JIAIOTCSl B Pa3BUTUHU — OT YIVIEBOJAOPOJOB JI0 CJIOXHBIX OMOJIOrMYECKH aKTHBHBIX coelMHEeHui. B kypce
OpPraHMYEeCKOM XHWMHUHU TONY4YaloT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs TIEpBOHAYAIILHBIC MPEJCTABICHUS O XMMUYECKON CBSI3U, KIACCH(UKAITMOHHBIX MPH3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUECKOMN peaKkIUu.

B npeamere «Xumusi» 0a30BOro ypoBHSI pacCMaTpUBAETCsl W3YYEHHBIH Ha YPOBHE OCHOBHOIO
obmiero oOpa3oBaHHUs TEOPETHUYECKH MaTepuan M (DaKTOJIOTMYECKHE CBEACHHUS O BEIIeCcTBaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OO1iasi 1 HeopraHuueckas XUMUs» oOydaroluMcs
MIPEIOCTABIIAECTCS BO3MOKHOCTh OCO3HATH 3HAYCHHE MEPHOJMYECKOro 3aKOHA C OOLIETEOPETHUYECKUX U
METOAOJIOTUYECKHUX TO3UIHUH, TIy0)Ke MOHATh MCTOPHUECKOEe M3MEHEeHHE (YHKIMH 3TOTr0 3aKOHAa — OT
o0o01maroriei 10 0ObACHSIONIEH 1 MPOTHO3UPYIOLICH.

I11. MecTo yuyeGHOro npeamera B y4eOHOM ILIaHe
Xumus o yueonomy miany KOV VP «PLIOM» uzyuaetcst Ha ypoBHE cpeliHero odiero oopaso-
BaHUA B 12 kiacce B o0beMe:
- oyHO-3a04yHas popma oOyueHus - 34 gaca (1 yac B Henem0);
- 3a04Has ¢popma oOyuenwus - 17 gacos (0,5 yaca B Hezeno).
TemaTnueckoe mIaHUpPOBaHUE PACCUUTAHO Ha 34 TEMBI.

IV. Conepxanne yuyeGHOro npeamera

Oprannueckasi XUMUsI.

TeopeTrueckre OCHOBBI OPraHUYECKOW XHUMHUH.

[TpenMeT opraHuYecKoi XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B IMOJIYYCHUU HOBBIX
BEIIECTB U MaTepHalioB. Teopusi CTpOCHUS OpraHuuecKkux coenuHeHuit A.M. bytnepoBa, e€ OCHOBHBIE
noyiokeHust. CTpyKTypHbIE (OPMYIIBI OpraHWMYECKHX BemecTB. ['oMoiorus, mu3omepus. XHMHUECKas
CBSI3b B OPTaHUYECKUX COCTUHEHUSIX — OJUHAPHBIC U KPATHBIC CBSI3H.

[TpencraBinenne o KiaccuUKAIMM OpPraHMYECKHUX BemlecTB. HoOMEHKIIaTypa OpraHUYeCKHX
COCIMHEHHUI (CHUCTeMaTHyecKas) W TPUBUAIbHBIE HA3BaHUS BAXHEHUIINX TMpEACTaBUTEICH KJIacCcoB
OpPraHHYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl HM3YyUeHHUs BEIIECTB M WX TMPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3laMi OpraHMYECKHUX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJCHHE U OMHCAHWE JAEMOHCTPALMOHHBIX OMBITOB MO MPEBPALICHUIO
OpPraHWYECKUX BEIIECTB IIPH HAarpeBaHWU (TUIABJICHHE, OOYTIIMBAaHUE H TOPEHUE).

YrneBoaopobl.

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKUH psii. MeTaH M 3TaH — MPOCTEUIITHE TTPEACTABUTEITN
QJIKaHOB: (PU3MYECKUE M XUMUYECKHE CBOMCTBA (pEakIMu 3aMEIIeHHs] | TOPEHUs), HaXOXKJICHUE B
MIPUPO/IE, TIOJTYUYECHHUE U TIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUH psii. DTHIEH W MPONMUIEH — MpOocCTeiime
MPEACTABUTENN  aJKCHOB: (U3WMYECKMEe M XUMHUYECKHE CBOMCTBAa (peakmwu THUAPUPOBAHUS,
raJIOTeHUPOBAHUS, THIPATALIUN, OKUCICHUS U IMOJMMEPHU3aIliH ), TOJIy4eHHE U IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHne, BaXKHEHIIINE XUMUIECKHE CBOMCTBA



(peakuusa nonuMepusanun). [lonyueHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHH Psl. AIETWICH — MPOCTCUITNN
NPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (HU3MUECKHE U XUMHUYECKHME CBOMCTBa (peakuuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyIEHNUE U IPUMEHEHHE.

Apenbl. benzom: cocraB, crpoeHue, (u3MUECKME M XUMHYECKHE CBOMCTBa (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), IMOJy4YeHHE U INPUMEHEHHe. TOKCHYHOCTb apeHOB. I 'eHeTHueckas
CBSI3b MEXY YIJIEBOJOPOAAMHU, IPUHAUIEKAIMMHU K Pa3JIM4YHbIM KJ1accaM.

[TpupoaHble UCTOUHUKHU YriaeBoAopoAoB. [IpupoaHslil ra3 u nomyrHele HeTsHbIe ra3bl. Hedts u
e¢ mpoucxoxzaenue. CrocoObl mepepabOTKH  HEPTH: TEPEroHKa, KPEKUHT  (TePMUYECKUH,
KaTaJIMTU4ecKuil), nupoau3. [IpoaykTel nepepa®boTku He(pTH, MX NPUMEHEHHUE B IIPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IPOAYKTHl €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3y4YEHUs BEIIECTB W UX MPEBPALCHUI: O3HAKOMIICHHE C
o0pa3uamMu IIaCTMACC, KayqyKOB U pe3uHbl, Koyuiekinu «HedTe» u «YToiby», MoieIMpoBaHUE MOJIEKYIT
YIJI€BOAOPOAOB U TaJOr€HONPOU3BOJHBIX, IMPOBEIEHHE MPAKTUUECKONW PAaOOTHI: MOJyYeHHE ITHIICHA U
HU3YyYECHHUE €TI0 CBOMCTB.

PacuérHrble 3amaumn.

Bblunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00béMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM NMPOAYKTAa PEAKLMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 MCXOHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucnoponconepxaiue OpraHn4ecKue COeAMHEHHUS.

[IpenenpHBIE OAHOATOMHBIE CIUPTHL. METaHON M 3TAHOI: CTPOEHHUE, PUIUIECKUE U XUMHUYECKHE
CBOWCTBA (peakUuM C AaKTHBHBIMM MeTa/llaMM, TaJIOT€HOBOJOPOJAaMH, TOpPEHHUE), HpPHUMEHEHHUE.
Bonopoaneie cBsi3u MeXIy MOJEKyJaMu CHUPTOB. JleficTBME MeTaHOJa W 3TaHOJa Ha OpraHu3M
4eJI0BEKA.

MHOroaToOMHBIE CIIUPTHL. DTWJICHTINKOIb U TIMLEPHH: CTPOCHUE, QU3NYECKNE U XUMHUYECKHUE
CBOHCTBa (B3aMMOAEHUCTBUE CO WIEJTOYHBIMU METaJUIaMH, KaueCTBEHHAas peaKlMs Ha MHOI0aTOMHBIE
cnupthl). JlelicTBre Ha opraHusMm yesoBeka. [[puMeHeHne raunepruHa u 3TUIICHTIIUKOIS.

@deHoJ: CTpOEHUE MOJIEKYJbl, (U3NYECKHEe M XUMHUYECKHe CBOWCTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue denomna.

Anpnerunsl. opManbIeru]], aueTalbJerua: CTpoeHue, (Gu3nyeckhue | XUMHUYECKHUE CBOWCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBIJICHUS, KAUECTBEHHBIE PEAKIINH ), IOTyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/ieibHble KapOOHOBBIE KHUCIOTHl. MypaBbuHasT M YKCYCHas KHCJIOTBIL:
CTpoeHHe, (pu3MUeckre M XUMHYECKHe CBOWcTBa (CBOWCTBa, oOmIMe s Kjacca KHUCIOT, peakuus
TepupHKaLMN), OoTydyeHre U npuMeHeHue. CTeapuHOBas M OJIEMHOBAsk KUCIOTHI KakK MPeICTaBUTEIH
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOILIEE IEHCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['UAPOIN3 CIOXKHBIX 3QHUpoB. Kupbl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKalus YriaeBoJoB (MOHO-, OU- U Mojucaxapujsl). ['mokosza —
MPOCTEHIINI MOHOCAXapuJl: OCOOEHHOCTH CTPOEHUSI MOJIEKYJbl, (pU3NUYEeCKne U XMMHUYECKHE CBOICTBa
(B3aumopeiictue ¢ runpokcugom menu(ll), oxucnenue ammmuauHbIM pacTBopoM okcupa cepebdpa(l),
BOCCTAHOBJICHHE, OpO’KE€HUE TIIIOKO3bI), HaXOXKIACHUE B IMPHUPOJE, NMPUMEHEHUE, OMOIOrHYecKas poJib.
dorocuHTe3. PpyKTO3a KaK U30MEP INIFOKO3BI.

Kpaxman u wnemmono3a kak NpHpoaHble moiauMmepbl. CTpoeHue Kpaxmajia U ILEJUTIOJIO3BI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs! PEaKIUs C HOJIOM).

OKcrnepuMEeHTaJIbHbIE METO/Ibl M3yYEHHS BEUIECTB U UX MPEBpALICHUI: IpOBeAeHNE, Ha0II0IeHNE
U ONHCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB: NOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIUM OJHOATOMHBIX
cnupToB (okuciaeHue 3TaHona okcuaoM Meau(Il)), MHOroaToMHBIX CIMPTOB (B3aUMOJICHCTBUE TIUIIEpHUHA
c ruapokcunoMm Mmeau(ll)), amprernoB (OKHCIEHME aMMHAayHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcuaoM meau(ll), BzaumopeiicTBHe Kpaxmalia ¢ HOIOM), MPOBEACHUE MPAKTHUYECKOW pabOTHI:
CBOIMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

Pacuérurle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAaKLUU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 HCXOAHBIX
BELIECTB WM IPOAYKTOB PEAKIINH).

A3oTcozeprKane OpraHn4ecKie COeINHEHUS.

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHmdeckue coenuHeHus. dusznyeckue U XUMHUECKUE



CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIMHA). buonornueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabt.

benku kak npupoHbIE BBICOKOMOJIEKYJIIpHbIE coerHeHus. [lepBuuHas, BTOpUYHas U TPETHUYHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpaIUsl, KAYeCTBEHHbIC peaKkIMyi Ha
OeNKHU.

DKcrepuMeHTaTbHbIE METO/Ibl U3YUCHHSI BEIIECTB M UX MPEBPAIICHUI: HAOIIOJCHUE U OMHCaHUEe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OCJIKOB IIPH HArpeBaHUH, I[BETHBIE PEaKI[UU OEIKOB.

BricokoMoneKysipHble COETUHEHUS.

OCHOBHBIE TOHATHUS XHUMHHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEHEHb MOJIMMEPU3ALMM, CPEIHsAss MOJIEKYJspHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIN — IIOJIMMEPU3ALUA U MOJUKOHICHCALU.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyUEHUs BEIIECTB U UX IMPEBPALLCHUI: O3HAKOMIICHHE C
oOpa3uamu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanmzanusi MeXNpeIMETHBIX CBS3€d IPU M3YYEHUM oOpraHumdyecko xumuu B 10 kiacce
OCYILECTBIISICTCA Yepe3 HUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATHHA, TaK M TOHITHH,
SIBJISIFOLUXCS] CACTEMHBIMM JIJ1s1 OT/AEIIbHBIX PEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEeHHO-HAYYHbBIC TOHSTHS: SBICHHE, HAy4YHBINH (paKT, TUIOTE3a, 3aKOH, TEOPHs,
aHalu3, CHHTE3, Kiaccu(uKanus, TMEePUOJUYHOCTh, HAOMIOJEHUE, W3MEPEHHe, OKCIEPUMEHT,
MOJIETUPOBAHUE.

®du3nka: maTepus, SHEprus, macca, aToM, 3JIEKTPOH, MOJIEKYyJa, SHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3MYECKUE BEIWYMHBI U EAMHHUIBI HX
HU3MEPEHUS.

buonorusi: kierka, opraHusM, Owocdepa, OOMEH BemIeCTB B OpraHu3Mme, (QOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBOIbL, KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOIUINBO, PECYPCHI.

TexHoJOTUsl: MNHUILEBbIE MPOAYKTHI, OCHOBbl PAlMOHAIBHOIO IWTAaHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHME Ipenaparbl, MaTepHalbl M3 HCKYCCTBEHHBIX UM CHHTETUYECKHUX
BOJIOKOH.

OO0m1as 1 HeOpraHUYeCKass XUMUsL.

TeopeTnueckne OCHOBBI XUMUH.

XUMHYECKUH AeMEeHT. ATOM. SIIpo aToMa, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPreTHUECKUE
YPOBHH, MOAYPOBHH. ATOMHBIE oOpOHTanu, s-, P-, d- amemeHTbl. OCOOCHHOCTH pacHpeesieHUs
AJIEKTPOHOB IO OpOUTAIsIM B aroMax »3JEMEHTOB IMEPBBIX YETHIPEX MEPHOJOB. OIJIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

Ilepnonnueckuil 3akoH u Ilepmoanueckas cucrtemMa xumudeckux anemeHToB J[.M. Menneneesa.
Cas13p epuoanueckoro 3akoHa u Ilepuoguueckoit cucreMbl xXuMuueckux 3nemeHToB JI.M. Menneneesa ¢
COBPEMEHHOU TEOpHel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX AJIEMEHTOB
1 00pa3yeMbIX HMMH MPOCTHIX M CIOMKHBIX BELIECTB 10 IPYMIaM U IepuojaM. 3HaYeHHE NePUoInIecKOro
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BUbI XUMHUECKON CBsI3U (KOBAJIEHTHAsI HEMOJISApHAs U
MOJIIpHAsi, HMOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUS KOBaJEHTHOM XHMMHMUYECKOH CBS3U
(oOMeHHBIH M JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBsizb. BaneHTHOCTb. DIEKTPOOTPHULIATENEHOCTb.
Crenenb okucieHus. MIoHbI: KATUOHBI Y AHUOHBI.

BemectBa MOJIEKYISPHOIO M HE MOJIEKYJSIPHOTO CTpPOEHHUSA. 3aKOH IIOCTOSTHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT TUIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o nucHepcHbIX cucTeMax. VICTHHHBIE M KOJIJIOWJIHBIE pacTBOpbl. MaccoBas 1oJs
BELIECTBA B pACTBOPE.

Knaccudukanus Heopranudeckux coennHeHuil. HomeHkiaTypa HEOpraHMYECKHUX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IIMYHBIM KJIacCaM.

Xumuyeckass peakuus. Kraccuduxamuss XUMHYECKMX peaklMii B HEOpPraHWYecKou 51
OpPraHMYECKON XMMHHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsI W MPEBpAllEHUs SHEPTUU
MIPU XUMHYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3nuyHbIX (akTopoB. OOpaTHUMBIC pEaKIUH.
Xumuueckoe paBHOBecue. DakTopbl, BIMSIOIIUME HA COCTOSIHUE XWMHMUYECKOro paBHOBecus. [IpuHumn
Jle laTense.



OnexTponuTtnyeckas auccounanusi. CunbHbele U cradbie 3meKTponuThl. Cpea BOJHBIX pacTBOPOB
BELIECTB: KUCIas, HeHTpaibHasi, menovHas. Peakunu noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCrepUMEHTAIbHBIE METOJbl M3yYEHUS BELIECTB W HUX IMPEBpAlllEeHUuI: NEeMOHCTpauus TaOIuil
«Ilepuoguyeckas cucrtema XuUMH4YecKMX 3yeMeHToB .M. MenneneeBa», WH3ydeHHE MOAeEIeH
KPUCTANIMYECKUX PEUIETOK, HAOMIOeHHEe M OMHCAHHE JEeMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB
(paznokeHue mepoKcuia BOJIOPOJAa B IMPUCYTCTBUU KAaTalu3aTopa, OIPEAEICHUE CPEAbl PAacTBOPOB
BEUIECTB  C IIOMOIIBI0 YHHUBEPCAIbHOIO HMHAMKATOPa, pPEAaKIMH HOHHOTO OOMEHa), MpPOBEACHHE
MPAaKTUYECKON paboThl «BiusiHre pa3nuYHbIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOH PEaKImy.

Pacuérnsbie 3agaun.

Pacu€rbl mo ypaBHEHUSM XUMHUYECKHX pPEAKLUUH, B TOM YHCIEC TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas 0JIs BEILIECTBAY.

Paznen 2. Heopranuueckasi XuMus.

Hemeramnbl. [lonmoxxenne nHemertaiioB B llepuogumyeckoil cucTeME XHMMHUYECKHX 3JIEMEHTOB
J.U. MenpeneeBa 1 0OCOOCHHOCTH CTpOEHHS aTOMOB. Du3MUecKue CBOWCTBA HEMETAIIOB. AJUIOTPOIUS
HEMETaIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrimepoza).

XVWMHUYECKUE CBOMCTBA BAXKHEUITNX HEMETAIUIOB (TAJIOTCHOB, CEephl, a30Ta, ¢ocdopa, yriepona u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnbl.  [lonoxenne weramnoB B llepuoguyeckoil cucTeMe XHMHUYECKMX 3JIEMEHTOB
J.W. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIGKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmime
¢busnueckue cBoiicTBa MeTaioB. CIuiaBbl METAJJIOB. DIEKTPOXUMHUYECKHA Psijl HAMIPSHKEHUN METAIJIOB.

XUMHYECKHE CBOMCTBA BOXHEHIIMX METAJUIOB (HATPUM, KaJIMid, KaJbIMH, MarHuii, aJlfOMUHUMH,
[UHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHH.

OO6mme cnocoObI oTy4eHust MeTaJUIOB. [IpMeHeHe MeTayuioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHS BELIECTB M MX IPEBPALICHUN: HU3yYEHUE KOJUJICKLIUH
«MeTaibl ¥ CIUIaBbl», 00pa3llOB HEMETAIOB, pPEIIEHHE SKCIIEPHUMEHTAIBHBIX 3ajad, HaOJroJeHue |
OIMCaHHE JEMOHCTPAIMOHHBIX M JIJAOOPAaTOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMUHHS C
pacTBOpamMH KUCIJIOT U LIEJI0Yel, KaUeCTBEHHbIE PEaKIIMU HAa KATUOHBI METAJUIOB).

Pacuérnble 3agadu.

Pacuérsl macchl BemiecTBa Ui 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM
00BbEMY OJTHOTO M3 YYAaCTBYIOIMX B PEAKIMU BELIECTB, pacyEThl Macchl (00bEMa, KOJTMYECTBA BEILIECTBA)
MIPOJYKTOB PEAKIUH, €CIIN OJHO U3 BELIECTB UMEET PUMECH.

XUMUS U KU3Hb. MeXNpEeIMETHBIE CBSI3H.

Ponp xumum B OOECHEYEHHH HSKOJIOTMUECKOM, HHEPreTHUYeCKOW W THIIEBOM Oe301acHOCTH,
pa3BUTUN MeAULIMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIECTB U XMMHUYECKHUX PEAKIIUH.

[IpencraBienuss 00 OOUIMX HAay4YHBIX NPUHIMIAX MPOMBIIIJIEHHOTO IOJIYYE€HUS Ba)KHEHIINX
BELIECTB.

UenoBek B MHpE BEUIECTB M MaTepUaAIOB: BAa)KHEHIIME CTPOUTENbHBIE MaTepuabl,
KOHCTPYKLIMOHHBIE =~ MaTe€pHallbl, KpacKd, CTEKJO, KepamMHMKa, MaTepuaiabl s DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHU4YEeCKHE U MUHEPATIbHBIE y100pEHUsI.

XvMHsL U 310pOBbE UENIOBEKA: MpaBUjla MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBuia
0€301acHOTO MUCIOJIb30BaHUS TIPENapaToB OBITOBOM XMMHUU B TIOBCEAHEBHOM KU3HHU.

Peanu3anus MeXnpeaMeTHBIX CBA3eH NMpU HM3Y4YeHUH oOlLe u HeopraHuyeckod xumuu B 11
KJIacCe OCYILECTBISETCS Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATUH, Tak U
MOHATHM, SBIIAIOIIUXCA CUCTEMHBIMU JIJIS1 OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01mre ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOPHs, aHaJM3,
CHHTE3, Kiaccu(uKauus, NepUOJUYHOCTh, HAOJIOJEHUE, SKCIIEPHUMEHT, MOAEIHpPOBaHHUE, HU3MEPEHUE,
SIBIICHUE.

®usnka: MaTepus, DHEpPrHs, Macca, aTroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaZiM0aKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, (pr3HuecKue BETMUMHBI M €JUHULIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: knetka, opraHusM, 3KocucreMa, ouochepa, MaKpo- U MHUKPOAIJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HbIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XMMHUYECKas MPOMBILUIEHHOCTb, METAJULYprus, IPOU3BOACTBO CTPOUTENIBHBIX



MaTepHalioB, CEILCKOXO3SHCTBEHHOE MPOHM3BOJCTBO, MHUIIEBAas MPOMBIIIICHHOCTD, (apMalieBTHYeCKast
[IPOMBILIIEHHOCTh, IMPOU3BOACTBO KOCMETHYECKUX IIPENAparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTepHUaoB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

V. [lnanupyemble pe3y/abTaThl 0CBOEHHS IPOTPaAMMBI 10 Y4eOHOMY MpeIMeTy

JInuHOCTHBIE pe3ybTaThl OCBOCHMS NpeaMeTa «XHMHUA» AOCTUraroTCsl B €AMHCTBE y4yeOHOM U
BOCIIUTATEILHON JEATEIIEHOCTH B COOTBETCTBHHM C T'YMAaHUCTHUYECKUMH, COLMOKYIBTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMM LIEHHOCTSMM M HJEaJaMU POCCUHCKOTO I'pa)IaHCKOro oOOIIeCTBa, HNPUHATHIMU B
o0IIecTBE HOPMAMHM W TPABWIAMHU I[OBEJICHHS, CIIOCOOCTBYIOIIMMH IIPOLIECCAM CAaMOIIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0yUarOIIUXCSL.

JImuyHOCTHBIE pE3yJabTaThl OCBOCHHS NpeaMeTa «XHMHUS» OTPaKaloT c(hOpPMUPOBAHHOCTH OIBITA
[I03HABATENBHOM U MPAKTUYECKON AEATEJBHOCTH O0yYaroluXcs M0 pealu3aliy NPUHATHIX B OOIIECTBE
LEHHOCTEW, B TOM YHUCJIE B YaCTHU:

1) rpa)xIaHCKOTO BOCITUTAHHSI:

OCO3HAHMSI 00YYAIOLIMMHCS CBOMX KOHCTHTYLIMOHHBIX IPaB M 0053aHHOCTEH, YBOXKECHHS K 3aKOHY
U TIPaBOIIOPAIKY;

NPECTaBICHUS O COLMATBHBIX HOPMAX M MPABUIIAX MEXIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE;

TFOTOBHOCTM K COBMECTHOH TBOpPYECKOW JEATENBHOCTH IPU CO3/1aHUM Y4YEOHBIX IPOEKTOB,
pelneHnH y4eOHBIX 1 MO3HABATEIBHBIX 331a4, BEITOJTHEHUH XUMHUYECKUX IKCIIEPIMEHTOB;

CHOCOOHOCTH IMOHHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUs, JOTMKY M apryMEHThl JPYTrux Hpu
aHaJM3e pa3IMYHBIX BUJOB YU4EOHOH NeATETHLHOCTH;

2) NaTpUOTHYECKOTO BOCIUTAHHUS:

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEAMIO OT€YECTBEHHOW XUMUHU;

YBa)KEHHs K IPOLECCY TBOpPUECTBA B OOJACTH TEOPUM U NMPAKTHUUECKOIO NMPUMEHEHHUs XHUMUH,
OCO3HAHMSA TOTO, YTO JOCTHKECHUS HAYKH €CTh PE3yJbTaT UINTEIbHBIX HAONIONEHHHA, KPOMOTIMBBIX
HKCHEPUMEHTAIbHBIX IIOUCKOB, IOCTOSIHHOTO TPY/Aa YYEHbBIX U MPAKTHKOB,

MHTEpeca W TO3HABATEILHBIX MOTHBOB B IOJIYYEHUH U IMOCIEAYIOIIEM aHaln3e MH(OpMaIu O
NEPEOBbIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJICHHUS;

CIOCOOHOCTH OLIEHWBATH CUTYAIlMH, CBS3aHHBIE C XUMHYECKHNMH SIBICHHSMH, U TPUHUMATH
OCO3HaHHbIE PELICHNs, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEIEHUE W MOCTYIKH CBOMX TOBAPHUIIEH C TIO3UIINI HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUM ITUX MOCTYIKOB;

4) popMUPOBAHUS KYJIBTYPhI 30POBBSI:

NOHMMaHMs IEHHOCTEeH 370poBoro M  Oe3omacHOro oOpaza JKM3HHM, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NIECKOMY M IICUXUYECKOMY 3/I0POBBIO;

co0uTr0/IeHHsI IpaBUJI OE€30IIaCHOTr0 OOpallleHHs! ¢ BEUIECTBAMH B OBITY, TOBCEHEBHOMN *KHU3HU U B
TPYZIOBOM AESATEIBHOCTH;

NOHUMAaHMs LEHHOCTH MPaBWJI WHAMBHIYAIbHOTO U KOJIJIEKTMBHOTO O€30MacHOrO MOBEJICHHS B
CUTYAIHSX, YTPOKAIOIIUX 3IOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMs TMOCTEJICTBHUM W HENPUATUS BPEIHBIX NPUBBIUEK (YMOTPEOJEHUS aJIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy1oBOTO BOCTIUTAHUSI:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON IS TETFHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYTUX BUIAX JEATEIBHOCTH,

YCTaHOBKH Ha aKTHBHOE YYacCTHE B PEUICHUU MPAKTHUYECKUX 3a/1a4 CONMATBHON HAIPaBICHHOCTH
(B paMKax CBOEro Kjacca, LIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY M3YYCHHIO MPOQecCHil pa3IndHOro poja, B TOM YHCIEC Ha OCHOBE
MPUMEHEHHS IPEIMETHBIX 3HAaHUN 110 XUMUH;

YB&KEHUS K TPYAY, JIOISM TPYAA U pe3yJIbTaTaM TPYAOBOU ACSATEITbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBHIYaJbHOM TpaeKTOpuH oOpa3oBaHus, Oymymiei
npodeccun M pealu3alul COOCTBEHHBIX JM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) PKOJIOTHYECKOT0 BOCITUTAHHS:

HKOJIOTHYECKH 11€JI€CO00pa3HOr0 OTHOIIEHHS K MPUPOE, KaK HCTOUHUKY CYIIECTBOBAHMS KU3HU



Ha 3emiie;

NOHUMAaHMs TJ00AJIBHOIO XapakTepa HKOJOTHYECKUX MpoOJIeM, BIHAHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPENbL;

OCO3HaHMsI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHKCHMM XUMHM JUIsl PELIEHHs BOIPOCOB
paLMOHAIBLHOTO IPUPOLOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUSA ACUCTBUM, INPUHOCSIINAX BPEJ OKPYKAIOLIEH NPUPOJHOU cpene, yMEHUs
MPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTMUYECKHE TIIOCIEACTBUS MPEANPUHUMAEMBIX ACUCTBUU U
IIPEIOTBPALLATH HUX;

HaJIM4YUS  Pa3BUTOIO  3KOJOTMYECKOIO  MBILIUIEHUS, 3KOJOTMYECKOW  KYJIbTYphl,  OIBITA
JESATEIIBHOCTH 3KOJIOTUYECKOW HAIpaBICHHOCTH, YMEHHs PYKOBOJICTBOBAaTbCS MMM B II03HABATEIBHOM,
KOMMYHUKAaTHBHOH M COLIMAIBHOM MpaKTHKE, CHOCOOHOCTH M YMEHHUS AaKTHBHO IPOTHBOCTOSTH
Ue0JIoruu Xemohoouu;

7) LEHHOCTH HAyYHOTO MO3HAHHUSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHUs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAYK{ ¥ OOIIECTBEHHOW MPAKTUKH;

HNOHUMAaHMS CIIeHU(PHUKI XUMHUH KaK HayKH, 0CO3HaHMs €€ poJIM B (JOPMHUPOBAHUU PALIOHAIBH OO
HAYYHOTO MBIIUICHUS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOMIEM MHUpPE KaK O €IWHCTBE
IPUPOJBI U YeNlOBEeKa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH U pElICHUM MPOoOJIeM COXpPaHEHHs
IIPUPOIHOTO PAaBHOBECUS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUHM JUIs COBPEMEHHON IMBWIM3aUM: B €€
T'YMaHHCTHYECKON HANpPaBICHHOCTU M BaXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU KYJIbTYPHI,
peleHNH II00aJbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPreTUUECKOM,
MUIIEBON U DKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTHH MEIUIUHBI, OOSCIIEYCHUN YCIOBHH YCIIEITHOTO
TPYZAa U 3KOJIOIMYECKH KOM(MOPTHOM JKU3HU KaXKJI0T0 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHON IPaMOTHOCTHU: NMOHMUMAHUS CYIIHOCTH METOJO0B IMO3HAHMSI, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUs JJIs aHajau3a U OObSICHEHUs
SIBJIGHUN OKPYXAIOIIEro MUpa M NPOUCXOISAIIMX B HEM M3MEHEHUM, YMEHHUs Jenarb 0OOCHOBAaHHBIE
3aKJIIOYEHHs HAa OCHOBE HAyYHbBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 MOJIy4EHHs JIOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XMMHUYECKUE 3HaHUS Ui pelleHus mpodieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENbCKON AESATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTIMH;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

MeTanpeaMeTHble pe3yJbTaThl OCBOCHUS y4eOHOro MmpeaMera «XuMUs» Ha YPOBHE CPEIAHEro
o01ero 06pa3oBaHus BKIFOYAIOT:

3HayMMble Ui (OPMHUpPOBaHMS  MHUPOBO33pPEHUS  OOydaroIUXcs  MEXIUCHUIITMHAPHBIE
(MexXmpenMeTHbIe) OOIIEHAy4YHbIE TOHATHUS, OTPaXKarolUe LEIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U
crnienn(UKy METOI0B MMO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs,
SBJIGHUE, TPOIECC, CHUCTeMa, Hay4YHbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
ucclieloBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

yHHUBEpcaJbHble ydeOHble NeHCTBUS (TO3HaBaTeNlbHblEe, KOMMYHUKAaTUBHBIC, PETYISATUBHbIE),
obecnieynBarone ¢GopMUpoBaHUE (YHKIMOHAIBHOW TPaMOTHOCTH M COLMAIBHOW KOMIETEHIUH
00yJaronuxcs;

CIIOCOOHOCTh o0y4Jaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCAIbHbIE y4eOHble NEHCTBHUS B MO3HABATEIbHOW U COLMAIBHOU
IIPaKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATHLHBIMU YICOHBIMU TIO3HABATEI b-
HBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSIMHU.

OBnasieHne yHUBEPCATHbHBIMUA YI€OHBIMU TTO3HABATEIIBHBIMU JICHCTBHSIMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO  (pOpMyIHMpOBaTh W aKTyallM3UPOBAaTh MPOOJIEeMYy, BCECTOPOHHE eé
paccMaTpuBarth;

OTIPENIETIATh 1ENN NIeATeTLHOCTH, 3a/1aBasi MmapaMeTpbl U KPUTEPUH WX JOCTHIKEHUS, COOTHOCHTH
pe3yabTaThl JEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;



UCIIOJIb30BaTh IPU OCBOCHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH XapaKTepHbIE
IIPU3HAKY TOHATHHA M yCTAaHABJIMBAaTh UX B3aUMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS IS
OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMUI;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMH SIBJICHUSAMU;

CTPOUTH JIOTMYECKHE pacCyXICHHUs (MHAYKTHBHbIC, NEAYKTUBHBIE, II0 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pACCMAaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOABI U
3aKJIIOYCHUS;

IPUMEHSTH B MPOLECCE MTO3HAHUS, UCIIOJIb3YeMbIE B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
IpeoOpa3oBbIBaTh MOJEJIbHBIE MPEJICTABICHUS — XMMHUYECKMHA 3HAaK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKas
¢bopmyna, ypaBHEHHE XUMUYECKOHN PEakIMK — MPH PEIICHUH y4eOHBIX MO3HABATEIbHBIX U IPAKTUIECKUX
3aja4, NMPUMEHATh Ha3BAHHBIE MOJEIIbHBIE MPEACTaBJIECHUS JUISl BBIBJIECHUS XapaKTEePHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIU.

2) 6a30BbIC HCCIIEIOBATEIBCKUE ACHCTBUSL:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOT'O MIO3HAHUS BEUIECTB U XUMUUECKUX PEAKIINN;

(bopMynHMpoBaTh LN U 33[]a4l UCCIIE0BAHUS, UCIIOIb30BaTh IOCTABJICHHBIE U CAMOCTOSTENBHO
copMynHpOBaHHBIE BOMPOCH B KadecTBE WHCTPYMEHTA IMO3HAHWUS W OCHOBBI Ui (POPMHUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUMH;

BJIAJCTh HABBIKAMH  CAMOCTOSITEIbHOTO  IUIAHUPOBAHHWSI W TPOBEICHHS  YUYCHHYECKUX
HKCHEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHUs HaOI0OJaTh 3a XOAOM IIpoIecca, CaMOCTOATENbHO
MIPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMyIHpPOBaTh 000OIIEHNS U BHIBOJIBI OTHOCHTEIBHO JTOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEIOBAHUS, COCTABIATh 00OCHOBaHHBIM OTUET O MPOJEIaHHOM paboTe;

nproOpeTaTh OMBIT YYEHHYECKOH HCCIEeNOBATEIbCKOW W MPOEKTHOW IESTEIbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIIEHUS NPaKTUYECKUX 3a7ad,
MPUMEHEHHIO PA3JINYHBIX METOIO0B TIO3HAHMUSL.

3) pabora ¢ uHpOpMaLUEii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX HHGOpMANMK (HAyYHO-TIOMYJSpHAs JUTepaTypa
XMMHUYECKOT0 COZIep KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHamu3upoBaTh UH(OPMAIIHIO
pa3NUYHBIX BHIOB W (OpPM TPEACTABICHUS, KPUTHUYECKH OLEHUBATh €€ OCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTbD;

(GopMyIHpOBaTh 3aMPOCHl M MPUMEHSTH Pa3IMYHbIE METO/IBI IIPH MTOUCKE U 0TOOpe MH(OpMAITHH,
HE00XO0AMMOM JJIs1 BBIITOJHEHMS Y4eOHBIX 3a7a4 ONpeeEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHHA |
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (opMy mpeiacTaBieHHUs HHopManuu (CXEMBlI,
rpaduKy, TMarpaMMsl, TaOJIMILIbI, PUCYHKH U APYTHE);

UCTIOJIF30BaTh HAYYHBIN SI3BIK B KAa4eCTBE CPENCTBA MPH padoTe ¢ XMMUYECKOH HMH(MOpMAIHEH:
IPUMEHATh MEXIpeIMeTHble ((pu3nueckue M MaTeMaTHYeCKHE) 3HAKM M CHMBOJIBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OgnajieHre yHUBEpCaTbHBIMA KOMMYHUKATUBHBIMH JIEHCTBHAMMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ JAualora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh WCH, (HOPMYITHPOBATH CBOW MPEUIOKEHUS OTHOCHTEIHHO BBITONHEHHS TPEIIOKEHHOMN
3aJ1auu;

BBICTYIIaTh C TPE3CHTAlME pe3yJIbTaTOB ITO3HABATEIFHOW JEATENBHOCTH, ITOJYYEeHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU NpPU BBIMOJIHEHUH XHMHYECKOTO SKCIIEPHMEHTa,
MPAaKTUYECKON pabOTHI TI0 UCCIIEOBAHUIO CBOMCTB M3YYa€MBIX BEIIECTB, PEATH3AINA YIeOHOTO MTPOSKTa
u (opMynupoBaTh BBIBOABI 10 pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUA MYyTEM COIJIaCOBAHUS
MTO3UIINH B X0/ OOCYKIEHUSI 1 0OMEHA MHEHUSIMH.

OBnazieHne yHUBEPCATbHBIMU PETYISTUBHBIMU JCHCTBUSAMU:

CaMOCTOSITENILHO TUTAHUPOBATh U OCYIIECTBIISITH CBOIO TIO3HABATENLHYIO JESITEIHHOCTD, OTPEIEIIss
e menM W 3a7ayd, KOHTPOJIUPOBATH U MO Mepe HEOOXOIWMOCTH KOPPEKTUPOBATh IpeljiaracMblii
QJITOPUTM JIEHCTBUH NpU BBINOJHEHUU YUEOHBIX UM MCCIEIOBATENbCKHUX 3ajad, BbIOMpaTh Haubolee
3G GEKTUBHBIN CMOCO0 MX pelIeHUs ¢ Y4€TOM MOJMy4YeHHs HOBBIX 3HAHMH O BEIIECTBAX M XUMHYECKUX
peaKIMsIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIbHOCTH HA OCHOBE CaMOAHAIN3a M CAMOOIICHKH.



IIpeaMeTHbIE pe3ybTAThHI

K xonmy oOyuenuss B 12 kimacce mpeIMETHBIE pe3ynbTaThl OCBOSHHs Kypca «OOmas wu
HEOPraHUYeCcKasi XUMHU OTPAXKAIOT!

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTABISIONMICH  €CTECTBEHHO-HAyYHOM
KapTUHBI MHPA, POJTM XHUMUHU B MMO3HAHUH SBICHUN MPUPOJIBI, B (OPMUPOBAHUH MBINLICHHUS U KYJIBTYPbI
JUYHOCTH, €€ (PYHKIHOHAIbHONW TI'PaMOTHOCTH, HEOOXOAMMOW JUIsl peUIeHHs NPaKTHUYECKUX 3agad U
IKOJIOTHYECKA 0O0OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;

BJIQJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpask BKIIFOYAET:

OCHOBOITOJIATAIOIINE MOHATHS (XUMHYCCKUH 3JEMEHT, aroM, W30TOIN, S-, P-, d- 3IeKTpOHHBIC
opOuTanu aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKUCICHHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOHAs),
KPUCTAJUIMYECKAsT PEIIETKA, TUIbl XUMUYECKHUX PpEAKIUil, PacTBOP, 3JIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJEKTPOJUTUYECKAS JTUCCOIMAIMSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW pEeaKIHH,
XMMHUYECKOE PaBHOBECHE);

TEOPUM U 3aKOHBI (TEOpHUsl BJIEKTPOJUTUYECKOW JUCCOLMALNM, TEPUOJUUYESCKUNA 3aKOH
JI.. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUsSI U MPEBPALICHUS SHEPTUU NIPU
XUMUYECKUX PEAKITUAXK), 3aKOHOMEPHOCTH, CUMBOJIUYECKUMN A3BIK XUMUU, MUPOBO33PEHUYCCKUE 3HAHUS,
JIeKalMe B OCHOBE MOHMMAHUS MPUUYMHHOCTUA U CUCTEMHOCTU XMMUYECKUX SBIICHUH, (PaKTOIOTHYECKHE
CBEIEHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHHM H OE30MacCHOM HCMOJB30BAaHUU  BAXKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JAESATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIC TMPU3HAKUA TOHSITHH, YCTaHABIUBATH UX
B3aUMOCBS3b, UCII0JI30BAaTh COOTBETCTBYIOLIME IMOHATHUS MIPU ONMMCAHUU HEOPraHWYECKHUX BEIIECTB U UX
IIPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTaBJICHUS (HOPMYI
BEUIECTB W YPAaBHEHMHM XHMHUYECKUX peakiuil, cucremarudyeckyro HomeHkinarypy (IUPAC) wu
TPUBHUAIBbHBIC HAa3BaHUS OTAEIBHBIX HEOPraHUYECKUX BelIecTB (yrapHbIil ra3, yriIeKHCIbIA ra3, aMMHaK,
raméHasi H3BeCTbh, HeTanéHasi U3BECTh, MUThEBAS CO/A, MUPUT U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUH OINpEAeNsATh BAJICHTHOCTb U CTEMEHb OKHUCICHHS XUMHUYECKHX
9JIEMEHTOB B COCIMHEHHUSX PA3IUYHOTO COCTaBa, BHUJ XUMHYECKON CBs3M (KOBaJCHTHas, HMOHHAasi,
MeTaJITN4ecKasi, BOJOPO/IHASA) B COENUHEHUAX, TUIl KPUCTAIITUYECKON PEIIETKH KOHKPETHOTO BEIECTBa
(aToMHasi, MOJIEKYyJsipHAsi, HWOHHAsA, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHUYeCKUX COETMHEHMUI;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIECKHOCTh HEOPTAHUUECKHX BEIIECTB MO HX
COCTaBY K OMNpeAeNEHHOMY KIACCy/TpYIIe COeNUMHEHUH (MpOCThie BEIIECTBA — METAUIbl U HEMETalIbl,
OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM(pOTEpHBIE TUIPOKCHIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHI pPacKphIBaTh CMBICI Mepuoanyeckoro 3akona [[.V. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINM;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKUX
sanemeHToB 1-4 mepuonoB Ilepmonuueckodt cuctembl xumuueckux osnemeHtoB JI.M. Menpaeneena,
UCTIOJNB3ysl TOHATUS «S-, P-, O-3JCKTpOHHBIC OpPOUTAINY, «IHEPreTUUYCCKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHUX DJJIEMEHTOB U WX COCIWHEHHMH IO TEpHoJaM |
rpynnam [lepuoauueckoit cucreMsl XuMuueckux 3iueMeHToB .M. Menneneena;

c(OpMUPOBAHHOCTh YMEHHM XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYeCKHX BEIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXkAATh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U
MEXJy HEOPTraHWYECKHMMH BEIIeCTBAMU C TOMOIIbIO YPAaBHEHHH COOTBETCTBYIOIIUX XHUMHUUYECKHUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHMsI KJIACCH(UIIMPOBATH XUMHUYECKHE PEAKIUH  T0 Pa3IMIHBIM
npu3HaKaM (YUCIy U COCTaBy pEarupyrolliuX BEIIeCTB, TEMJIOBOMY 3((HEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKMCIICHUS AIIEMEHTOB, 00pPaTUMOCTH PEAKIINH, YIaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIATH ypaBHEHUS pEaKIMi PAa3JIMYHBIX THUIIOB, TOJHBIE U
COKpaII€HHBIC YPAaBHEHUsI PEaKIMii MOHHOTO OOMEHA, yUWUTHIBAs YCIOBHUS, TPH KOTOPBIX 3TH PEAKIIUU
UIYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHMH TMPOBOJIUTH PEAKIUH, MOATBEP)KIAIOIIME KAaueCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIHOCTH OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIUi



MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa ITUX PeaKIInii;

c(OpPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pEaKkIuu OT
pa3nMYHBIX (PAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozaeiictBus (mpunmun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI, JIeXkKAIlUe B OCHOBE
MIPOMBIIIJICHHOTO TOJY4YE€HUS CEPHOM KUCIIOThI, aMMHUaKa, a Takxke cOpMUPOBAHHOCThH MPECTaBICHUN
00 O0MIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTUIECKUX MPOOIIeMaxX XUMUYIECKOTO MTPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUI NPOBOIUTH BBIYMCICHUS C HCIIOJIB30BAHUEM IOHSATHUS «MaccoBas
JI0JIs BEIIECTBA B PaCTBOPE», 00BbEMHBIX OTHOLIEHUHN Ta30B MPU XUMUYECKUX PEAKIUAX, MACChI BEIIECTBA
Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJJTHOTO U3 YUYaCTBYIOLIUX B
peaKIMy BEUIECTB, TEIJIOBOTO 3(PQeKTa peakiy Ha OCHOBE 3aKOHOB COXPAaHEHHsSI MAacChl BEUIECTB,
MIPEBPALICHHS U COXPAHEHUS SHEPTUU;

c(OPMUPOBAHHOCTh yMEHHI COOJIIOJIaTh TMpaBWIA TIOJH30BAHUS XHUMHUYECKOM TIOCYAOH U
1abopaTopHBIM O0OpYIOBaHUEM, a TaKKe IpaBuia OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM MJIAHUPOBATH U BBIMOIHITH XUMUYECKUIN IKCIEPUMEHT (pa3lioKeHHe
IIEPOKCUJA BOAOPOJA B NPUCYTCTBHM KaTalM3aToOpa, OIPENEIECHHUE Cpelbl pPacTBOPOB BELIECTB C
MOMOUIBI0 YHHUBEPCAJIBLHOTO HWHAMKATOPA, BIMSHHUE PA3TUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOU
peakIfy, peakiii HOHHOT0 0OMEHa, KaYeCTBEHHbBIE PEaKUM Ha CynbdaT-, KapOOHAT- U XJIOPUI-aHHUOHBI,
Ha KaTHOH aMMOHHUS, pElICHHE dKCIEPUMEHTANbHBIX 3a1a4 mo Temam «Metamns» u «Hemeramiby) B
COOTBETCTBUHM C IPABWJIAMHU TEXHUKH O€30IIACHOCTH IMPH OOPAIIEHUH C BEIIECTBAMU M JIAOOPATOPHBIM
000py/IOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (opMe 3amucu ypaBHEHUUN
COOTBETCTBYIOIIUX peakuii U (OPMYyIUPOBATEH BBIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAU3UPOBATh XUMHUYECKYI0 HH(OpMaluio,
MOJIy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHUKalUK, UHTepHET U APyTrux);

c(OpMUPOBAHHOCTh YMEHUH COOIIOIaTh MPABHIIA DKOJIOTUYECKH 11eIeCO00Pa3HOT0 MOBEICHNUS B
OBITY U TPYIOBOU JIEATEIHHOCTH B IEIIAX COXPAHEHUS CBOCTO 3I0POBbS M OKPYKAIOIICH MPUPOTHON
Cpelibl, 0CO3HABAaTh OMACHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI ONPEICIEHHBIX BEIECTB, TOHUMAs
cmbici nokazatess [1JIK, mosicHsATs Ha mpuMepax crocoObl YMEHBIIEHUS U TTPEAOTBPALIEHUS HX
BPEIHOTO BO3JICHCTBHSI HA OPraHU3M YeJIOBEKa.

Kpurepun onenuBanns

B cootBercTBUM ¢ TpeOOBaHMSIMM CTaHIapTa IO XMMHHM U BHIOPAHHBIX U3 (helepaIbHOro CIUCKa yueOl-
HUKOB YYUTEJIb XUMHUH BO BpeMs IPOBEPKU U KOHTPOJIA 3HAHUH IO NMPEAMETY MOXKET OPUEHTUPOBATHCS
Ha CJIeYIOIINE YPOBHH.

IlepBblii YPOBEHD - PENPOAYKTHBHBIH. BBINOIHEHNE yYallIMMUCS 3aJaHUN 3TOTO YPOBHS OIUPAETCS B
OCHOBHOM Ha IaMsATh. JJOCTHKEHHUE 3TOr0 YPOBHS MPEAIIONAracT y y4aluxcs:

- 3HaHME Ha3BaHUU OTJEIBHBIX XUMUYECKHUX JJIEMEHTOB, BEILIECTB U PEaKIIUil;

- YMEHHE YCTHO WJIM MUCbMEHHO OMUCHIBATH XUMHUECKUE (DAaKThI, OHATHUS WU SBJICHUS (pEaKun);

- IOHUMAHUE POJIM, 3HAYCHUSI WIN IPUMEHEHHUS OTACIIBHBIX XUMUUECKUX BEILECTB WU PEAKLIUM;

- IPUMEHEHHE XUMUYECKON CUMBOJIMKY - XUMUYECKUX 3HAKOB, (POPMYIT U ypaBHEHUI;

- 3HaHHE HEKOTOPBIX HCIIOJIb3YEMbIX B XUMHH MPUOOPOB, YMEHUE COOMpaTh MPOCTEHIINE U3 HUX U HC-
ITOJIB30BATh MIPH BBINOJHEHUN XUMUYECKOTO IKCIIEPUMEHTA.

JI1st IpOBEPKU 3HAHUM U YMEHHM, COOTBETCTBYIOIIUX IIEPBOMY YPOBHIO, UCIIOIB3YETCS PENPOLYKTUBHBIN
BUJI 33JIaHHI1, IPEANOJIAraloInil BOCIIPOU3BEICHHE YUalllUMUCA OTJIEIbHBIX 3HaHUN U yMeHu#. [IpoBepka
MIEPBOTO YPOBHS 3HAHUH JIETKO OCYLIECTBIIsETCS (POpMaMi aBTOMAaTU3UPOBAHHOTO yUeTa.

BTopoii ypoBeHb - NPOAYKTHBHBIN. /[0OCTH)KEHHE 3TOTO YPOBHS MPEANOIAraeT y yqaluxcs:

- IOHUMaHKe (HOPMYIUPOBOK BAKHEHIINX XUMHUYECKUX MOHSATHH, 3aKOHOB, TEOPUI U NPUMEHEHHE UX B
AQHAJIOTUYHBIX CUTYALMSIX;

- YMEHHME YCTaHABJIMBAaTh B3aWMOCBS3b MEXKIY COCTaBOM, CTPOECHHEM M CBOMCTBAMHM XMMHYECKUX BE-
LIECTB;

- YMEHHUE MPOBOAMUTH PACUETHI IO XUMUYECKUM (hOpMYJIaM U ypaBHEHUSIM;

- YMEHHE CaMOCTOSTENILHO TPOBOJAUTh XUMUYECKUH HKCIEPUMEHT 10 HHCTPYKIMH Yy4€OHUKA WM 10 yKa-
3aHUIO YUUTENS U PUKCUPOBATD €r0 PE3yIbTATHhI.

Jlns IpOBEPKU YMEHHUsS IIPUMEHSTh 3TU 3HAHUA B y4€OHOH NMpaKTHKE UCIONb3YIOTCS 3a/laHMsl, BBIITOJIHE-
HHE KOTOPBIX BO3MOKHO HE TOJILKO HAa OCHOBE ITaMATH, HO U HAa OCHOBE OcMbIciaeHus. [1oaTomy Hapsny ¢



MICUXOJIOTUYECKOM orepanreii BOCIIPOU3BEIEHHUS IIMPOKO HCIIONB3YIOTCS y3HABAHUE U SIBJICHUE MEPEHO-
ca. Jlns BBIMONIHEHUS TaKuX 3aJaHuil TpeOyercs Oojee HANPSHKEHHAs MBICIUTEIbHAS NESTEIbHOCTD yua-
IIUXCsI, YeM TIPH BBITTOJIHEHUH 33/IaHUI HA TIEPBOM YPOBHE.

Tpetuii ypoBeHb - TBOpUECKHH. [[OCTHKEHHE 3TOTO YPOBHS MPEANOIATraeT y yHaluxcs:

- YMEHHE IPOTHO3UPOBATh CBOMCTBA XMMHUYECKUX BEIIECTB HA OCHOBE 3HAHUS 00 MX COCTaBE M CTPOCHUH
1, HA000POT, IPENoIaraTh CTPOSHUE BEIIECTB HA OCHOBE UX CBOWCTB;

- IOHUMaHue (HaKTOPOB, MO3BOJISIOLINX YIIPABIATH XUMUYECKIMHU PEAKIUSIMU (CKOPOCTHIO, HAIPABICHU-
€M, BBIXOJIOM IIPOJYKTA);

- YMEHHUE MPOEKTUPOBATh, OCYIIECTBIATh XUMUYECKHI IKCIEPUMEHT, a TaKKe (PUKCHPOBATH M aHAJIM3U-
pOBaTh €ro pe3yabTaThl;

- yMEHHE OPHUEHTUPOBATHCS B MOTOKE XMMHUYECKONH MH(OPMAIMH, ONPEIeATh HCTOYHUKH HEOOXOMMOM
uH(popMalnY, oNy4YaTh €€, aHaJTU3UPOBaTh, JEJIaTh BHIBOJBI HA €€ OCHOBE M MPEACTABIATH B COOTBET-
CTByMOIIEH hopme;

- YMEHHE 0CO3HaBaTh BKJIa/l XUMHUH B (POPMUPOBAHUE IIEIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUpA.
Jnist IpOoBEepKU 3HaHUH, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHUS IPUMEHSTh UX B Y4€OHOH Mpak-
THKE UCTIONB3yeTCsl peIICKTUBHBIN BHUJI 3a/1aHUH, BBIMOJIHEHHE KOTOPHIX OMUPAETCS HA PENPOAYKTUBHBIC
3HaHUs, HO TPeOyeT rIyOOKOT0 OCMBICICHHS, BIAJCHHUS JIOTHYSCKIMH IPUEMaMi YMCTBEHHOH JIesTeIb-
HOCTH (aHaJIU3, CHHTE3, 0000IIeHNE, KOHKPETH3aIus, CpaBHEHNE, a0CTparupoBaHKe, KIIaCCH(PUKALIHS )
Ouenka "5" craBuTCS B cjiyuyae:

1. 3HaHus1, MOHUMAaHUS, TTyOUHBI YCBOCHHS 00YJarOIIMMCs Bcero 00bEMa MporpaMMHOT0 MaTepHara.

2. YMeHusl BBIICIATH TJIaBHBIC MTOJIOKEHHUS B U3yUYCHHOM MaTepHalie, Ha OCHOBaHHUU (DaKTOB U MIPUMEPOB
000011aTh, AeNaTh BBIBOJABI, YCTAHABIMBATH MEKIIPEAMETHbIE U BHYTPUIIPEJAMETHBIE CBSA3H, TBOPUYECKU
MPUMEHSET MOJyYCHHbIC 3HAHUS B HE3HAKOMOW CHTYallUH.

3. OtcyTrcTBUE OMUOOK U HEAOUYETOB MPU BOCIIPOU3BEACHUN U3YUEHHOTO MaTepuana, pH YCTHBIX OTBe-
Tax YCTPaHEHUE OTIENbHBIX HETOUHOCTEW C MOMOUIbIO JOMOJIHUTENbHBIX BOIIPOCOB YUHUTENs, COOMIOe-
HUE KYJIbTYphl MMCbMEHHOM U YCTHOH peud, mpaBuil 0OpMIICHHSI MUCbMEHHBIX PadoT.

Ounenka "4":

1. 3HaHue Bcero M3y4eHHOro MPOrpaMMHOI0 MaTepuaia.

2. YMeHMii BBIACTATH TIIaBHBIE TIOJ0KEHUS B M3YYEHHOM MaTepuaie, Ha OCHOBaHWHU (DaKTOB M TIPUMEPOB
000011aTh, A€NaTh BHIBOJIBI, YCTAHABINBATh BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSITH MOMyUYEeHHbIC 3HAHUS
Ha MPaKTHKeE.

3. He3nauurenbHble (HerpyOble) OMIMOKM M HETOYETHI MPU BOCIPOU3BEJICHUH M3YYEHHOTO0 MarepHana,
COOJTIO/IEHHE OCHOBHBIX MPABHJI KYJIBTYpPhI TICBMEHHON M YCTHOM pedd, mpaBui opOopMIIeHHS TTHCEMEH-
HBIX paboT.

Onenka "3" (ypoBeHb IPEJCTaBICHUN, COUETAIOIIMXCS C DJIEMEHTAMH HAayYHBIX MOHITHN):

1. 3HaHue U yCBOGHHE MaTepHalla HA YPOBHE MUHUMAIIbHBIX TPEOOBAHUHN MPOTPAMMBI, 3aTPyIHEHUE TIPH
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUN, HEOOXOAMMOCTh HE3HAUUTEIbHON MTOMOIIM MPEN01aBaTes.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BECHHMS, 3aTPyIHEHHs MIPU OTBETaX Ha BUJIOU3MEHEHHbBIE BO-
MIPOCHI.

3. Hanuuue rpy6oii ommOku, HECKOIBKUX HErpyOBIX IPU BOCIIPOU3BEICHUN U3YYEHHOTO MaTepHaia, He-
3HAYUTEIBHOE HECOOIIOJICHNE OCHOBHBIX IPAaBHJ KYJIbTYpbl NMHUCBMEHHOM M YCTHOW peYH, MpPaBUII
odopmIIeHHs TUCEMEHHBIX PadoT.

Ouenka "2":

1. 3HaHue U yCBOEHHE MaTepuasa Ha YPOBHE HIKE MUHUMAIBHBIX TPEOOBAaHUN MPOTPAMMEI, OT/IEIbHBIC
Mpe/icTaBlIeHHs] 00 U3y4YeHHOM MaTepuale.

2. OrcyTcTBUE yMEHUI paboTaTh Ha YPOBHE BOCIPOM3BEACHUS, 3aTPYIHEHHS IPU OTBETaX Ha CTaHIApT-
HBIE BOIIPOCHI.

3. Hanmmune HECKOIBbKUX IpyOBIX OMIMOOK, OOJIBIIOT0 YKCiIa HErpyObIX MPH BOCIPOU3BEACHUN U3YUYEHHO-
ro MaTepuala, 3HaYUTEITbHOE HECOOIOACHHE OCHOBHBIX MPABHJI KYJIBTYPHl MIMCHMEHHON M YCTHOW pevH,
paBmI OPOPMIICHUS MMCEMEHHBIX PadoT.

YCcTHBIH OTBET.

Ounenka "5" craBuUTCS, €CIIN YUEHUK:

1) [Toka3biBaeT TIy00OKOE U MOJTHOE 3HaHWE U TOHMMaHue Bcero o0béMa MporpaMMHOT0 MaTepHuaa; mnoJ-
HOE ITIOHUMAaHHE CYIIHOCTH PACCMAaTPUBAEMBIX IIOHATHUM, SIBICHUN U 3aKOHOMEPHOCTEM, TEOPUH, B3aUMO-
CBSI3EH;

2) YMeeT COCTaBUTh MOJHBINA U MPaBUIBHBIA OTBET HA OCHOBE M3yYEHHOTO MaTepuasa; BBIACNIATH IJIaB-



HBIE TTOJIOKEHUS, CAMOCTOSATENIHO OATBEP)KIAaTh OTBET KOHKPETHBIMU MpUMepaMH, (pakTaMu; CaMOCTO-
ATEJIHO U apTyMEHTHPOBAHO J€NIaTh aHAIN3, 0000IIEHNS, BBIBOJIBI. Y CTaHABIMBATh MEXKIIPEAMETHBIE (Ha
OCHOBE paHee MPHOOPETEHHBIX 3HAHMI) U BHYTPHUIIPEIMETHBIE CBSI3M, TBOPUYECKH MPUMEHSATDH MOTydeH-
HblE 3HaHMA B He3HaKoMo# cutyauuu. IlocnenosarensHo, 4ETKO, CBA3HO, OOOCHOBAHHO U 0€30IMIMO0YHO
u3naraTh yueOHBIM MaTepHual; JaBaThb OTBET B JIOTHYECKOW MOCIEIOBATEIBHOCTH C HCIOJIH30BAHUEM
IPUHATOW TEPMUHOJIOTHM; A€JaTh COOCTBEHHbIE BBIBObI; (DOPMYIUpPOBATH TOYHOE ONpPENEIEHUE U HC-
TOJIKOBAaHHE OCHOBHBIX ITOHATHUH, 3aKOHOB, TEOPHIL; IPH OTBETE HE MOBTOPSTH JOCIOBHO TEKCT yUEOHUKA;
u3JjaraTb MaTepuall JUTEPaTypHbIM S3bIKOM; MPABUIIBHO U OOCTOSITENBHO OTBEYaTh Ha JONOJHUTEIbHbIE
BOMpOCHl yuutenss. CaMOCTOSTEIbHO M PALlMOHAIBHO MCHOJIB30BATh HATIIAAHBIE MMOCOOUS, CIIPpAaBOYHBIC
MaTepHasbl, Y4eOHHUK, JONOJHUTEIbHYIO JIUTEPATypy, NEPBOMCTOUHUKH; IIPUMEHSTh CUCTEMY YCIOBHBIX
0003HaYCHMI MIPH BEJICHUH 3aIHCEH, COMPOBOXKAAIONINX OTBET; HCIIOIb30BAHUE IS IOKA3aTEIbCTBA BBI-
BOJIOB U3 HAOJIIOJICHUH U OIIBITOB;

3) CamocTOATENBHO, YBEPEHHO U 0€30INO0YHO MPUMEHSET MOTy4YeHHbIC 3HAHUS B PEIICHUH ITPO0JIeM Ha
TBOPYECKOM YPOBHE; JIOIyCKaeT He 0oJiee OAHOTr0 HeJOUYETa, KOTOPBIN JIETKO UCIPABIISIET IO TPEOOBAHUIO
YUUTENs; UMEET HEOOXOIUMBbIE HABBIKM paboTHI C MprOOpamMu, YepTexamMH, CXeMaMH U Tpadukamu, co-
MYTCTBYIOLUIMMHU OTBETY; 3allUCH, COIPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ounenka "4" craBUTCS, €CIIU YUCHUK:

1) IToka3bIBaeT 3HaHUS BCErO M3YYEHHOrO IIPOrpaMMHOr0 MaTepuaia. JlaéT MOiHbIM U NMpaBUWIBHBIA OT-
BET HAa OCHOBE M3YYECHHBIX TEOPUI; HE3HAUUTEJIbHBIE OLIMOKM M HEIOYETHI MPU BOCHPOU3BEICHUH HU3Y-
YEHHOr0 Marepuaia, ONpe/eieHusl MOHATUH Aaj HeloJIHble, HeOOIbIINe HETOYHOCTH MPU UCIOJIb30Ba-
HUM HayYHBIX TEPMUHOB MJIM B BBIBOJIAX M 00O0OIEHHSIX U3 HAOIIOIEHUH 1 OIBITOB; MaTepHaj H3JiaracT B
OIpeJIeIEHHON JIOTMUECKON MOCIIe10BaTEIbHOCTH, IIPH 3TOM JIOIYCKAeT OJHY HErpyOyro OIIMOKY UM He
OoJsiee IByX HEIOUYETOB M MOXKET MX HCIPABUTH CAMOCTOSTEIILHO MPHU TPEOOBAHUH WM MPU HEOOIBIION
IIOMOILM TpenojaBareis; B OCHOBHOM YCBOMJI y4eOHBIH MaTepHall; MOATBEP)KIAET OTBET KOHKPETHBIMU
[IpUMepaMu; IPABUJILHO OTBEYAET Ha JIOMOJHUTEIbHbBIE BOIPOCHI YUUTEIS.

2) YMeeT caMOCTOATENBHO BBIJEATH TJIaBHbBIC MOJI0KEHUS B U3YYEHHOM MaTepualle; Ha OCHOBaHUU (ak-
TOB ¥ IPUMEPOB 0000IATh, 1e1aTh BBHIBOJbI, yCTAHABIUBATh BHYTPUIIPEIMETHBIEC CBA3H. [IpUMEHsATh T0-
JydeHHbIEC 3HaHUS Ha MPAKTHKE B BUJTOM3MEHEHHON CUTYAIMH, COOII0/IaTh OCHOBHBIE MTPABUIIA KYJIbTYPHI
YCTHOM peYH U COMPOBOXKIAIOLIEH MMCbMEHHOM, HCII0JIb30BATh HAyYHbIE TEPMUHBI;

3) He o6namaeT 10CTaTOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOM JTUTEpaTypoOil, yueOHUKOM, IEPBOUCTOY-
HUKaMU (TIPaBUIILHO OPUEHTUPYETCA, HO paboTaeT MeieHHo). JlomyckaeT HerpyOble HapyIIeHUs PaBUI
odopMmIleHHs TUCEMEHHBIX PadoT.

Ounenka "3" craBUTCS, €CIIU YUEHUK:

1. ycBOMIJI OCHOBHOE COJIepKaHue yueOHOTo MaTepuaia, UMeeT Mpooesbl B YCBOGHUH MaTepuana, He mpe-
MATCTBYIOIIKE AaIbHEHIIIEMY YCBOEHHUIO TPOIrPaMMHOI0 MaTepHuaa;

2. MaTepHal u3JaraeT HeCUCTEMaTU3UPOBAHHO, ()parMEeHTapHO, HE BCET1a MOCIIe0BaTENIbHO;

3. MOKa3bIBAaeT HEJOCTATOUHYIO0 CPOPMUPOBAHHOCTH OT/AEIbHBIX 3HAHUI U YMEHMIi; BHIBOABI U 0000111e-
HUS apTyMEHTHUPYET ¢J1a00, TOMYCKAeT B HUX OIIMOKH.

4. nomycTHJ1 OIIMOKK M HETOYHOCTH B HCIIOJIb30BAHUM HAYYHOW TEPMHUHOJIOTMH, ONPEEIICHUS TOHATUI
JiaJl HEA0CTATOYHO YETKHUE;

5. He UCIOJIH30BaJl B KAYECTBE JI0KA3aTEIhCTBA BBIBOJIBI M 0000IIEHUs 13 HAOII0IeHNH, ()aKTOB, OIBITOB
WIN JONMYCTHJI OUTMOKU MPU UX U3JT0KESHUU;

6. UCTIBITHIBAET 3aTPY/IHEHUS B IPUMEHEHUN 3HAHHUM, HEOOXOAUMBIX JJIsl pellIeHUs 3a7a4 pa3IudHbIX TH-
MIOB, TPU OOBSCHEHUU KOHKPETHBIX SIBICHUI HAa OCHOBE TEOPUH M 3aKOHOB, UJIH B MOATBEPKICHUN KOH-
KPETHBIX IPUMEPOB MPAKTHYECKOTO TPUMEHEHUS TCOPHIA;

7. OTBEYAET HEMOJIHO Ha BOIPOCH! yuuTesl (yImyckas 1 OCHOBHOE), UJIM BOCIIPOM3BOAUT COJIEP/KaHUE TEK-
cTa yuyeOHMKa, HO HEJJOCTaTOYHO TTOHUMAET OT/IEbHbBIE MOJIOKEHUS, UMEIOIINE Ba)KHOE 3HAYEHHE B TOM
TEKCTE;

8. oOHapyXMBaeT HEIOCTATOYHOE MOHMMAaHME OTIENIbHBIX MOJOKEHUI MPH BOCHPOM3BEICHUHM TEKCTa
y4yeOHUKa (3amuceild, IepBOMCTOYHUKOB) MJIM OTBEYAET HEMOJIHO Ha BOIMPOCH YUUTENs, JOMYCKasi OJHY-
JBE TpyOBIE OMINOKU.

Onenka "2" craBuTCS, €CIM YUYEHUK:

1. He yCBOMII U HE pacKpblil OCHOBHOE COJIEpyKaHUE MaTepHaa;

2. He JienaeT BHIBOJIOB U 0000IICHUH.

3. He 3HaeT U He MOHUMAET 3HAYUTEIbHYIO UM OCHOBHYIO YacTb MPOTrPaMMHOIO MaTepuana B Ipejenax
IIOCTABJIEHHBIX BOIIPOCOB;



4. wm umeet cnabo chopMupoBaHHBIC M HEMOTHBIC 3HAHKS U HE YMEET MIPUMEHSATh MX K PEIICHUI0 KOH-
KpPETHBIX BOIIPOCOB U 3aja4 1o o0pasiy;

5) wnu npu oTBeTe (Ha OAMH BOIPOC) AOIMycKaeT Ooyiee ABYX IPyObIX OMIMOOK, KOTOPHIE HE MOXET HC-
MPaBUTh J1aXe MPU OMOIIU YUUTEIS.

O1eHKa caMOCTOATEIbHBIX MUCBMEHHBIX H KOHTPOJIBLHBIX PadoT.

Ounenka "5" craBuTc, €CJIU YYEHUK:

1. BemmomHWI paboTy 6€3 OMMO0K U HEA0UYCTOB;

2) momycTui1 He OoJiee OJTHOTO Heo4eTa.

Ounenka "4" craBUTCS, €CJIM YUEHUK BBIIOJHUI paOOTy NOJHOCTHIO, HO IOIYCTHII B HEM:

1. He GoJiee OAHOM HErpyOOU OMMOKU U OJTHOTO HEJI0UETA,

2. wu He 6oJee ABYX HEJIO0YETOB.

Ouenka "3" cTaBUTCS, €CIM YUYEHUK MPABWIBHO BHITIOJIHWII HE MEHEE TTOJIOBUHBI PAOOTHI MITH JOITYCTHI:
1. He Gonee ABYX rpyObIX OLIMOOK;

2. uiu He OoJiee 0THOM TpyOoi U OTHOW HErpyOOi OITMOKH M OJTHOTO HEJI0UeTa;

3. wm He 6oJee ABYX-TpeX HErpyObIX OMMOOK;

4. vy oHOU HerpyOoii OMMOKH U TPEX HEI0UETOB;

5) WM TIpu OTCYTCTBUU OIIHMOOK, HO NP HAJTMYHUU YE€THIPEX-TISITH HEJIOUETOB.

Ounenka "2" craBuUTCA, €CIU YUYEHUK:

1. momycTuI 9YUCiIo OMKUOOK U HEJOUETOB MIPEBOCXO/IAIIEE HOPMY, IPU KOTOPOM MOXKET OBITH BHICTABIICHA
oreHka "3";

2. WM €CITU TIPABUIILHO BBITIOJTHIII MEHEE ITOJIOBHHEI pA0OTHI.

Ouenka BbINOJHEHHUS NPAKTHYECKUX (1a00paTOPHBIX) PadoT, ONBITOB O NpeAMeTaM

Onenka "5" craBUTCS, €CIIU YUEHUK:

1) mpaBUIIBHO OIPEAEIII IENb OIBITA;

2) BBINOJHWI PabOTy B MOJHOM 0OBEME ¢ COOIIIOIEHHEM HEOOXOAUMOM MOCIEeIOBATEIHHOCTH MPOBE/IE-
HUS OTIBITOB U U3MEPEHHIA;

3) caMOCTOSATENbHO U PAllMOHAIBLHO BHIOPAJ U MMOATOTOBUII AJIsl OIIBITa HEOOX0AMMOE 000pyI0BaHUE, BCE
OTBITHl TIPOBENI B YCIOBUSAX W PEXKHUMAaxX, 00ECMEUMBAIONIMX IOJTYYEHHUE PEe3YyIbTaTOB U BBIBOJOB C
HanOOJIbIIIEH TOYHOCTBIO;

4) Hay4HO TPaMOTHO, JIOTHYHO OMKcall Ha0MI0AeHNUS U chopMyIUpoBall BBIBOJBI U3 OMbITAa. B mpeacras-
JICHHOM OTYETe MPABWIBHO M aKKYPATHO BBIMIOJIHIII BCE 3aITUCH, TAOIHUIIBI, PUCYHKH, YEPTEKH, TpadQUKH,
BBIUMCIICHHS U CJIeNIal BBIBOBI;

5) mpaBUIILHO BBITIOIHWI aHaNK3 norpemmHoctei (9-11 kmaccsr).

6) TIPOSIBISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUs (TIOJIEPKUBAET YUCTOTY pabodero Mecra M MOpsIoK
Ha CTOJI€, 5KOHOMHO HCIOJIb3YET PACXO/IHbIE MaTEpPHAIbI).

7) SKCIIEPUMEHT OCYIIECTBIISET MO MJIaHy C YU€TOM TEXHUKU O€30MMacCHOCTH U MpaBuiI pabOThI ¢ MaTepua-
JaMH 1 000pYA0BAHUEM.

Ouenka 4" cTaBUTCS, €CIIM YUSHUK BBINOJIHMI TpeOOBaHuUs K oLeHke "5", Ho:

1. OTIBIT IPOBOJMI B YCIIOBUSX, HE 00ECIIEUMBAIOIIHNX JTOCTATOYHONW TOYHOCTH U3MEPCHHIA,

2. unu OBLIO JIOMYIIEHO JABa-TPH HEJI0UETa;

3. unu He 60J1ee 0HOM HeTPyOOI OMMOKHM M OJTHOTO HEA0YETa,

4. UM SKCTIEPUMEHT MPOBENICH HE TIOJTHOCTHIO;

5. WM B OMMCAaHUHW HAOJIIOICHUH W3 OTBITA JOITYCTHI HETOUHOCTH, BBIBOJIBI ClI€TIA)T HETIOJTHBIE.

Ounenka "3" craBuUTCS, €CIIN YUEHUK:

1. mpaBMIIHLHO OTIPEEIIHII 1I€JTb OTBITa; PA0OTY BHITIOJIHSIET IPABMIHFHO HE MEHEE YeM HAroJOBUHY, OJHA-
KO 00BEM BBHITIOJTHEHHON YacTH TAaKOB, UYTO MO3BOJIET MOTYYUTh MPABUIIBHBIE PE3YNIbTATHI U BBIBOBI 110
OCHOBHBIM, TPHHIIHITHATHHO BAKHBIM 33J1a4aM pabOTHI;

2. wiu noaoop 000pyA0BaHUs, 0OBEKTOB, MATEPUANIOB, & TAK)KE padOTHI 10 HAaYally OIMbITa MPOBEI C MO-
MOIIBI0 YYHUTENIS; WIH B XOJ€ IMPOBEICHUS OMbITA M H3MEPESHUN OBLIN JIOMYIICHBI OMMOKN B OTHCAHHH
HaOmo1eHuH, GOpMYITHPOBAHUU BBIBOJIOB;

3. OMBIT MPOBOJUJIICS B HEPAITMOHAIBHBIX YCIOBUSIX, UTO MIPUBEJIO K MOTYUYEHUIO PE3YIbTATOB C OOJBIIEH
MOTPEIIHOCTHIO; WIIM B OTYETE OBLIN JOMYIIEHBI B OOIIEH CIOKHOCTH He OoJiee ABYX OIIUOOK (B 3aMUCSX
€IMHHULI, U3MEPEHUSX, B BBIYMCICHUAX, IpaduKax, TabIuLax, cxeMax, aHalli3e MOrpelHoCTe! U T.11.) He
MPUHIMITHATBEHOTO ISl JaHHOW paboThl XapakTepa, HO MOBIUSBIINX HAa PE3yJabTaT BHITIOJHEHUS; WU HE
BBITIOJTHEH COBCEM MJIM BBITIOJIHEH HEBEPHO aHau3 rorpenrHocteit (9-11 kmacc);

4. nomyckaet rpyOyro ommoOKy B X0/l SKCIIepuMeHTa (B 0ObSICHEHUH, B OOPMIICHUN pabOThI, B COOITIO-



JICHUU TIPAaBUJI TEXHUKH 0€30MacHOCTH IpU padoTe ¢ MaTepralaMu U 000pyI0BaHHEM), KOTOpasi UCTIPaB-
JsieTCs 10 TPeOOBAHUIO YUUTETIS.

Onenka "2" craBUTCS, €CIIM YUEHUK:

1. HE ompenenu caMOCTOATEIBHO 1€ OTbITA; BBHIMOJHUI PadOTy HE MOJHOCTHIO, HE MOATOTOBUI HYX-
HOe 000py/0BaHUE U 00BEM BBIMOJIHEHHON YacTH pabOThl HE TO3BOJISIET CIENIATh MPABUIIBHBIX BHIBOJIOB;
2. WM ONBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOICHHSI IPOU3BOAUIUCEH HEPABUIIHHO;

3. unu B xoJ1e pabOThI U B OTYETE OOHAPYKUIIMCHh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIE B Tpe-
0oBaHUAX K olleHKe "3";

4. nomyckaet aBe (u 6osiee) rpyObIie OMMOKH B XOJ1€ IKCIIEPUMEHTA, B 00BICHEHUH, B 0hopmiieHuu pado-
ThI, B COOJIFOJICHUU MPABUJI TEXHUKH 0€30MacCHOCTH IpU paboTe C BellecTBaMU U 000pYAOBaHUEM, KOTO-
pBIe HE MOYKET UCIPABUTH JIaXKe MO TPEOOBAHUIO YUUTEIIS.

OuneHka ymeHuii NPOBOAUTH HAOIIOIEHUS.

Onenka "5" craBuTCS, €CIIM YUEHUK:

1. mpaBWJIBHO MO 33JaHUI0 YYUTENS IPOBEN HaOIIOICHUE;

2. BBIICTIWIT CYIIIECTBEHHBIC MPU3HAKH Y HA0II01aeMOro o0beKTa (Tmporecca);

3. JIOTUYHO, HAYYHO IPaMOTHO 0(OPMUJI Pe3yNIbTaThl HAOIIOACHUN U BBIBOIBI.

Ounenka "4" craBuTCS, €CIIU YUECHUK:

1. mpaBWJIBHO MO 33JaHUI0 YYUTENS IPOBEN HAOMI0ICHUE;

2. IpH BBIICJICHUH CYIIECTBEHHBIX MPHU3HAKOB y HAOI0JaeMOro 00beKTa (mpoiecca) Ha3Bal BTOPOCTE-
TIEHHBIE;

3) nomycTua HEOPEKHOCTH B 0(POPMIICHUN HAOIIOACHUN 1 BBIBOJIOB.

Ouenka "3" cTraBuUTCA, €CIU YUEHUK:

1. nomycTus HETOYHOCTHU U 1-2 OMIKMOKK B IPOBEACHUH HAOIIOACHUMN 110 3a/IaHUIO YUUTEIIS;

2. IIpy BBIJCNICHUH CYIIECTBEHHBIX NMPU3HAKOB Y HAa0II0AaeMOro 00bekTa (Ipoliiecca) BbIISIHI JTUIIb He-
KOTOPBIE;

3) nonyctun 1-2 ommOku B 0popMIIeHUN HAOIIOICHUH U BHIBOJIOB.

Onenka "2" craBUTCS, €CIIU YUCHUK:

1. nonyctuin 3 - 4 ommOKM B MPOBEJCHUN HAOIIOAEHUH 110 3a/JaHUI0 YUUTEIS;

2. HEMPABWJIBHO BBIJICIWII TPU3HAKK HaOII01aeMoro o0bekTa (Tpoiecca);

3. omyctun 3 - 4 omOku B opopmiieHnn HaOIr0IeHUH U BBIBO/IOB.



V1. TemaTnueckoe nJiaHMpoOBaHHe.

12 xaace

Ne
ypoka

Tema ypoxka

BocnurareabHbIH
NMOTEHI[HAJT YPOKa

IMonsiTHn

JlomaniHee 3axanue,
3JieKTpoHHbIe (¢ poBbIE)
o0pa3oBaTeJIbHBIE PecypChl

Pa3znen Nel. Teopernyeckue ocHoBbl xumMuH (12 yacoB, 6 yacoB - 12 Tem)

1 CtpoeHHe aTOMOB. XuMudeckuit 35ieMeHT. AToM. SImpo aTroma, H30TOIIBI. CamocrosTenpHas padora.
DnekTpoHHas 000109YKa. DHEPTeTUIECKHE YPOBHH, IO~ § lerp.12 Ne 1,2,4
ypOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0-2JICMEHTBHI.
2 OCOOCHHOCTH CTPOCHUS BIEKTPOHHBIX OcobeHHOCTH pacipeaeieHus 3JeKTPOHOB 1o opouTansm | CamocrosrtenbHas padora (3a-
000JI09€K B aTOMaX 3JIEMEHTOB ITEPBBIX B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX TIEPHUOJIOB. DIIEK- JTaHUE CO CBOOOHBIM BHIOOPOM
YEeTBIPEX TIEPUOJIOB. TpPOHHAsI KOH(PHUTypaIs aTOMOB. OTBeTA).
§1 ctp.12 Ne 5,8
3 Ilepunonnueckuii 3akoH u Ilepuonnye- [lepunonuueckuii 3axkoH u [lepuonnueckas cucrema xumu- | « KoncrpyrpoBanue nepuoau-
CKasi CHCTeMa XMMHYECKHX 21eMeHTOB [I. | 125 ner co ams poxpe- | Yeckux snementos JI. M. Menneneesa. CBs3b nmepuoante- | 4eCKoi TaOJHIIBI DJICMEHTOB C
1. MenzieneeBa B CBETE CTPOCHHSA aTOMA. | yyg Mpenepuka JKomo- | CKOTO 3aK0HA 1 1IepHOIMYECKOl CHCTEMBI XHMHYECKHX WCTIOJIb30BaHUEM KapTOUYEK».
Kiopu (1900-1958) anemenToB . . MeHzeneeBa ¢ COBpeMEHHOM Teopuveﬁ §2 _
(bpasiy3cKkoro pusmia, | CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB httpE//fC|0r.edu.ru
naypeara Hobenepcioi | *VMATICCKHX JIEMEHTOB I 00pa3yeMbIX MU MTPOCTHIX U http://school-
CJIO’KHBIX BEIIECTB 110 TPYIINaM U IEPHOIaM. sector.relarn.ru/nsm/
MPEMUH [0 XUMUHU
3HaueHNe MMePUOANIECKOTO 3aKOHA B PAa3BUTHH HAYKH.
4 Bxopanast konTposibHas pabora. MonHas CrpoeHue BemecTBa. XUMU4ecKast CBA3b. Buibl xumuue- | §3
XUMHYECKas CBs3b. KoBanieHTHas XUMU- CKOH CBSI3U (KOBaJIEHTHAs HETIOJSIPHAs U MOJIApHAs, HOH- | cTp.29.
yecKast CBSI3b. Hasl, MeTajuindeckasi). MexaHu3mbl 00pa3oBaHHs KOBa- Ne 3,4,5,8,9.; §4
JIEHTHOW XUMUYECKOH CBsi3M (OOMEHHBIN U TOHOPHO- ctp. 37
AKILIETITOPHBIN). Ne 1-6
5 AHanu3 KOHTPOJIBHOH paboThl. MeTtau- Bonopoanas cBs3b. BaneHTHOCTB. DIEKTPOOTPULIATED- §5ctp.46,47Nel-5.§6
YyecKasi M BOJOPOIHASI XUMHUYECKas CBS3b. HOCTb. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI ¥ aHUOHBI. ctp.53,54
Nel-5
YcTHast KOHTpOJIbHAS paboTa.
6 BemecTBa MONEKYISPHOTO U HEMOJIEKY- BemecTBa MONIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTpOe- Koncnexr, 3amanue B TeTpajm.
JSIPHOTO CTpoeHUs. THITBI KpUCTAIITHYE- HUs. 3aKOH IMOCTOSIHCTBA COCTaBa BellecTBa. THITbI KpH-
CKUX PENIETOK U CBOWCTBA BEIIECTB. CTAJIJTMYECKUX PEIMIETOK M CBOMCTBA BEUIECTB.
[TonsiTre 0 AUCHIEPCHBIX cucTeMax. VICTHHHBIE B KOJLIO-
UAHBIe pacTBOpHL. MaccoBas A0S BEIIECTBA B PACTBOPE.
7 Knaccudukariys HeOpraHMIeCKUX COeIu- Krnaccudukaris HeopraHudeckux coequHennii. Homen- §25, ctp. 204 Ne7

HeHuil. ['eHeTr4deckas CBsi3b HEOpraHuye-
CKHUX BELIECTB.

KJIaTypa HEOpPraHMYECKUX BelleCTB. | 'eHeThuueckas CBs3b
HEOPraHMYECKUX BEIIECTB, IPUHAIEKAIIMX K pa3auy-

http://www.hemi.nsu.ru
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HBIM KJ1acCaM.

8 Xumuaeckas peakius. Kimaccudukanms Xummdaeckas peakius. Knmaccudukanus xumudeckux pe- | §13-14, crp. 117 Nel-2, ctp. 126
XUMHAYECKHUX PEaKINH. aKUUi B HEOPraHWYECKO# U oprannyeckoil xumuu. 3akoH | Nel-4
COXPAHEHHUs MacChl BEILIECTB; 3aKOH COXPAHEHHUS U IIpe-
BPALIECHNS SHEPIHH IPU XUMUYECKHUX PEAKIHAX.
9 CxopocTh peakuuu, €€ 3aBUCHMOCTb OT [Mpeamernast Henens mo | CKOPOCTh peakuuu, €€ 3aBUCUMOCTD OT pa3iIuyHbIX ¢ak- | §15, ctp. 136 Nel-5
pa3In4HBIX (paKkTOpOB. XMMUH, OHOJIOTHH, GU- | TOPOB. http://fcior.edu.ru
3HKE http://school-
sector.relarn.ru/nsm/
10 Oobparumbie peakuyi. XUMHYECKOE PaB- Obparumsie peakuu. XuMuueckoe paBHoBecue. @akro- | §16, ctp. 142 Nel-3
HOBECHE. PBI, BIUSIOIINE HA COCTOSIHAE XUMHYECKOTO paBHOBecHs. | OTYeT 1Mo mpakTHYecKoil pabore
IIpakTraeckas pabora [Tpunuun Jle IlaTense.
Ne 1. Bnusinue pa3nu4HbIX (PaKTOPOB Ha
CKOPOCTh XMMUYECKOHN pEeaKkLMU
11 DIIEKTPOIUTAYECKAS JUCCOLIMALIMSL. OnekTponuTrdeckas nuccoruanys. CuiabHbIe U craadblie §17 ctp. 144-148. ctp. 150
CunbHbIe U cnaldble SIeKTPoIuTHL. Peak- anekTpoauThl. Cpeaa BOIHBIX PACTBOPOB BELIECTB: KHC- Ne6,7
M1 UOHHOT'O OOMEHa. Jiasi, HeUTpanbHasl, menouHas. [lousmue 0 6000poOHOM §18 ctp.154 Nel 4
nokasamene (pH) pacmeopa. Peakuuy HOHHOT0 oOMeHa.
Tuodponus opeanuyecKux u HeOP2AHUYECKUX 8EUIECNE.
12 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PE- OKHCIHUTENBHO-BOCCTAHOBUTENbHBIC peakuuu. [louamue | §19 ctp.163 Ne3 4

aKIMH.

00 271eKmponu3ze pacniagos u pacmeopos coel. Ilpume-
HeHue 1eKmponu3d.

Brrancnenus

— pacueThl ¢ UCTIOJIH30BAHUEM ITOHSATHS «MaccoBasi OIS
PacTBOPEHHOTO BEIIECTBAY;

— pacyéThI 10 YpaBHEHUSM XUMHUYECKHUX PEaKIUil, B TOM
YHUCIIe TEPMOXUMHUIECKHE PACUETHI

Pasnen 2. Heopranuveckas xumus (15 yacos, 7,5 yaca- 15 tem)

13 Hemeraibl. [TonokeHne HeMeETaIOB B Hewmeramisl. [Tonoxxenne Hemeramios B [lepuoguueckoit | §21 ctp.174
[lepuonnueckoi cuCTeMe XUMUYECKUX cucreMe XxuMudeckux 3rmemeHToB 1. 1. MenaeneeBa u ctp.179 Nel
anemenToB /1. 1. MenneneeBa u 0coOeH- 0COOCHHOCTH CTPOCHUSI AaTOMOB. http://fcior.edu.ru
HOCTHU CTPOCHUSI AaTOMOB. http://school-

sector.relarn.ru/nsm/

14 ®uznvecKue CBOMCTBA HEMETAIUIOB. AJl- ®uznyeckre CBOMCTBA HEMETAIUIOB. AJIJIOTPOIUS HEME- §21 ctp.175-176
JIOTPOTHSI HEMETAIJIOB. TaJIOB (Ha MpUMepe KUCIopoJa, cephl, pocdopa u yriue- | crp.179 No2

pona).

15 Kontponbnas paboTta 3a mepBoe mnoyyro-

Jive.
16 AHanm3 KOHTpOJIbHOU paboThl. Xumude- | MHTErpupoBaHHoe BHe- | XUMHUYECKHE CBOMCTBA BaXKHEHITNX HeMeTaluloB (rajore- | §21 ctp.176-179



http://fcior.edu.ru/
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CKHE CBOMCTBA BaKHEUIIINX HEMETAJUIOB. | KJIACCHOE MEPOIPHUATHE
10 XUMUH, OMOJIOTUH,

pycckoMmy sI3bIKY «Hal-

HOB, Cepbl, a30Ta, pocdopa, yriaepoaa u KPeMHHUS) U UX
COCIMHEHUI (OKCHUIOB, KHCIOPOICOACPIKAIUX KUCIIOT,
BOJIOPOTHBIX COCANHEHHIA).

ctp.179 Ne6,7
http://fcior.edu.ru
http://school-

Has TalHa [TpuMeHeHne BaKHEHIINX HEMETAIJIOB M MX coeiMHeHui | sector.relarn.ru/nsm/
17 XuMHUYECKUE CBOMCTBA COETMHEHUN He- KoncnekT, 3ajanue B TeTpaau
MeTaJuIoB (OKCHIOB).
18 XUMHUUECKHE CBOUCTBA COCAMHEHUN He- §22 ctp.188 Ned

METAJIIOB (KUCIOPOACOACPIKALIUX KHC-
JIOT, BOJOPOIHBIX COCTMHCHHMN).

http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/

19 [IpumeHeHnEe BaXXKHEHIIINX HEMETAILIOB U
HUX COEINHEHHUIL.

KoHcnekT, 3amoinHnTh Ta0uiry
«ITpuMeHeHne BaXKHEUIIINX He-
METAJJIOB U MX COSTMHEHUI

20 Meramisl. [Tonoxenne metamios B [le-
PHOAMYECKOH CHCTEME XUMUIECKUX dJTe-
MeHTOB JI. 1. MenneneeBa. OcoOeHHOCTH
CTPOCHUS ANEKTPOHHBIX 000JI0YEK aTO-
MOB METAJIJIOB.

Meramisl. [Tonoxxenue meramios B Ilepuoanyeckoit cu-
creMe xuMudecknx siaeMenToB [I. Y. Menneneesa. Oco-
OCHHOCTH CTPOEHHUS PIEKTPOHHBIX 000JI0UYEK aTOMOB Me-
TaJIJIOB.

§20 c1p.164

ctp. 173 Nel
http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/

21 Oo6mue ¢puzndecKre CBOICTBa METAIIOB.
CniiaBbl METaIOB. DICKTPOXUMUUYECKUN
PS HAIPSDKEHUHA METaJUIOB.

OO6mue ¢pu3nIecKre CBOMCTBa METAIIIOB

§20 c1p.167-168
ctp. 173 Ne2
http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/

22 XHUMHAYECKHE CBOMCTBA BAXKHEHIIINX Me-
TaJIJIOB ¥ UX COCTUHEHU.

XuMH4ecKre CBOMCTBAa BAKHENIITUX METAJIOB (HATPHiA,
KaJIui, KaJblMi, MarHUM, ATFOMUHUM, LIMHK, XPOM, YKeJle-
30, M€JIb) M1 UX COCIMHEHHH.

§20 c1p.164-166,169

23 O061ue crocoObI OTyYEHHsI METAJLIOB. O01mure crnocoObI TOTyYeHUS METAIIIOB §20 cTp.169, xoHCTIEKT, 3aMaHNE
Meramuryprusl. B TE€TpaIx

24 Koppo3us meramior. CriocoObI 3aIiThI Koppo3zust metanios §20 ctp.170-173, 3aganue B
OT KOPPO3WH. TETpaJIu.

25 [IpumeneHne MeTamioB B OBITY U TEXHU- KOHCIIEKT, 3aJIaHU€ B TETPaIH
Ke.

26 [IpakTnueckas padbora OT4er no mpakTUYecKoi padoTte

Ne 2. Pemienue skcriepiMeHTaNIBHBIX 3a-
Jad no reMe «HemeTamibn

27 [IpakTnueckas padbora
Ne 3. Pemenue sKcriepiMEHTANBHBIX 3a-
Ja4 1o TeMe «MeTtaiby

OT4er no mpakTUYecKoi padorte

Pazngen 3. Xumus u sxku3Hb (7 yacoB, 3, 5 yaca — 7 TeM)
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28 Ponb xumum B 00ecrieueHuH SKOJI0rHye- Ponp xumun B o0ecnieueHud yCcToHYMBOro passutus ye- | Ctp. 205-210
CKOI, SJHEPreTHIECKOM U MUIIEBOM Oe3- BHekIaccHOe Meporpy- | JIOBeUecTBa. [ToHsATHE 0 HayYHBIX METO/IAX MO3HAHUS 1 http://fcior.edu.ru
OTMAaCHOCTH, Pa3BUTHH MEITULIMHBIL. aTHe «JKOoNOruueckuii | METOIONOTHH Hay4yHOro uccienoBanus. Hayunsie npun- | http://school-
cym» LUIIBI OpTaHU3alUH XUMUYECKOro ipou3BoacTaa. [1po- sector.relarn.ru/nsm/
MBIIUICHHBIE CIIOCOOBI MTOTyYCHHUSIBAKHEHIIINX BEIICCTB
(Ha mpuMepe MPOU3BOJCTBa AMMHUAKA, CEPHOM KUCIIOTHI,
29 [ToHsiTHE O HAYYHBIX METOJAaX MO3HAHUS KOHCTIEKT, 3aJaHHe B TeTpaau
MeTaHona). [I[poMebIlieHHbIE CTIOCOOBI MOTyYEeHHUS Me-
BeniectB. [IpencraBienus 06 o0mux
TaJJIOB U CIUIABOB. XUMHYECKOE 3arps3HEHIE OKPYIKaro-
HAYYHBIX MPUHIUIAX TPOMBIIIIICHHOTO .
. el cpensl u ero mociencTsus. [Ipobiema nepepaboTku
MOJYYEHUS] BAXKHEHUIIHX BEIICCTB.
OTXOZIOB ¥ MOOOYHBIX MPOAYKTOB. Ponb xrMuu B obecre-
30 YesnoBeKk B MUpE BELIECTB U MaTEPUAIIOB. . KOHCTIEKT, 3aJJaHHe B TeTpaau
YeHWUH dHEPreTHIecKor Oe3omacHoCcTH. [IpuHITHIIET «3e-
31 XuMUsI ¥ 37I0pOBbE YETIOBEKA. NeHoit XuMHEMY. XUMHS 1 3710pOBbe uesoBeka. Jlekap- KOHCIICKT, 33JJaHHE B TETPAIN
CTBEHHBIC cpesicTBa. [IpaBuia ucmons30BaHus JIeKap-
CTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIU-
HbI. XuMud mumy. OcHOBHBIE KOMOOHEHTHI muIy. [1u-
meBble 100aBku. Posb XuMuy B 00ecTieueHNH MUTIEBOI
oesomacHoctu. KocMernueckue v napgroMepHbie Cpej-
ctBa. berroBas xumus. [IpaBuna 6€30macHOTO UCTIONB30-
BaHUS TpenapaToB OBITOBOW XMMHUHU B TIOBCETHEBHON
JKU3HU. XMMMSL B CTPOUTENLCTBE. BakHenue ctpou-
TeNbHBbIC MaTepuaisl (1ieMeHT, 6eToH). [Ipon3BoacTBoO
CTPOUTETIBHBIX MAaTEPUAIOB XUMHUS B CEIBCKOM XO035i-
ctBe. Oprannyeckne U MUHEpaIbHbIE y1oopenus. Heop-
raHU4eCKHe MaTepualibl (KOHCTPYKIIMOHHBIE MaTepHAIBI,
KpacKH, CTEKJIO, KepaMHKa). MaTepHabl JUis 3JIeKTPOHH-
ku. HanorexHonoruu
32 HroroBast KOHTpOJIbHAs paboTa
33 AHanu3 KOHTpOJIbHOU paboThl. Pemmenue Crp. 142 Ne5-9
3aj1a4 U yIpaKHEHH 110 00IIei 1 Heop- http://fcior.edu.ru
TaHUYIECKOW XMMUH. http://school-
sector.relarn.ru/nsm/
34 Ypok 00001IeHNs U CUCTEMAaTHU3AIIIN

3HaHUH 10 00IIEH U HEOPraHUYECKOH XH-
MUH.
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YIl. YueOHo-MeTOnMUYecKOe o0ecnieueHne 00pa3oBaTeIbHOI0 Mpoiecca
Oos3aTe1bHBIE yU4eOHbIe MaTepHAJIbI A1 00y4AIOIIMXCS
1.0.C. Tabpuensn. YueOHUK myia oOmieoOpa3oBaTeNbHbIX yupexaeHuid. «Xumus. 10 kmacc. ba3oBbrit
ypoBeHb». — M.: [Ipoda, 2017.
2.0.C. TI'abpuensH. YuyeOHUK s 00mIeo0pa3oBaTeNbHBIX yupexaeHud. «Xumusa. 11 kmacc. ba3zoBbrit
ypoBeHb». — M.: Jlpoda, 2017.
MeTounqecmae MaTepuaJibl IJI YUYUTEIA
3.0.CT'abpuensa, WN.I'. OctpoymoB, A.I'.BBemenckas. «OOmas XuMus B TecTax, 3ajadax H
ynpakHeHusX. 11 kimacc. YueOHoe mocoOue miisg o0meoOpa3oBaTelbHBIX YyupexaeHui», M.: dpoda,
2008.
4. O.C.I'abpuemnsn, U.I'. OctpoymoB. Xumus. Matepuaisl i noarotoBku k EI'D. », M.: [Ipoda, 2015.
5. O.C.T'abpuensia, U.I'. Octpoymos, I1.B.PemeroB. 3amaun mo xumun u crocoOsl ux pemenus 10-11
kiaccel. M.: [Ipoda, 2013.
6. M.A.Ps6oB, E.}O.Hesckas, P.B.JIunko Tectel mo xumun. M.: «Dx3amen» 2006.
7. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas. «Xumus 11 kmacc. HacronpHas kaura yaurens» M.:
Hpoda, 2007.;
8. O.C.I'abpuensn, I1.H. bepéskun «KoHTponbHble U MpoBepouHble paboThl o xumun 11 knace. bazo-
BBIN ypoBeHb », M.: [Ipoda, 2015.
9. AM. Papenxuii, B.IL.I'opmkosa, JI.H.Kpyrnukosa «/lunakruueckuit marepuan no xumuu. 10 — 11.
[Tocobue mst yaurens», M.:IIpocsemenue, 2000.
10. H.IT. Tpoery6oBa. [Toypounsie pazpabotku o xumun. 11 knacc.M.:Bako 2009
11. H.B. IlIupmmna Xumust 10-11 xnaccbl. MHauBuayanbHbl KOHTPOJb 3HaHUM. Kaprouku-zamaHusl.
Bourorpan: ”Yuutens 2008
Lngposbie 00pazoBaTeIbHbIe pecypchbl H pecypchbl ceTH HHTEPHeT
12. lpunoxenne «XuUMHs», cAUT WWW.Prosv.ru (pyopuka «Xumus»).
13. Mynerumenua yaeOnsiil kype «1C:00pa3zoBarenbHast KoJuteKIusa. OO0Imas XuMus
14. YyebHoe snextpoHHoe uzaanue «Xumus(8-11 kmacc) Bupryanbnas sadoparopus»
15. CD «1C- penerutop Xumusi».186. Uutepuer-mkona [Ipocemenue.ru, online kypc mo YMK O.C.
[aOpuensHa u ap. (Www.ihternet-school.ru).
16. «1C: Obpa3zoBarenbHas KoJuteKus. Xumus 1ist Bcex XX|. XuMU9ecKue OIbITH CO B3PBIBAMH
JlaHHast mporpaMMa Mo XUMUU BBITOJIHSET ABE OCHOBHBIC (YHKITUH:
17. http://fcior.edu.ru
18. http://school-sector.relarn.ru/nsm/
19. http://www.hemi.nsu.ru
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KoHTpoJbHO-u3MepuTeIbHbIE MATEPHAJBI
12 kjaace

Ypok Ne 4 BxoaHasi KOHTPOJIbHAsi padoTa Mo XUuMUH
1. 3apsia aapa aToMa yrjiepoaa paBeH:

1) 16 3)6

2) 19 4) 17

2. I[OIIO.]'[HI/ITC (1)pa3y: BeIECTBA MOJICKYJIBI KOTOPLIX HMEIOT OJMHAKOBBII KauyeCTBEHHBINA U
KOJIMYeCTBEHHBIH COCTaB, HO Pa3HO€ XHMHYECKO€ CTPOCHUE U, CJICA0BATECJIBbHO, PA3JIHYHbIC
CBOﬁCTBa, Ha3bIBAIOTCA ...

1) l'omonoramu 3) Papuxanamu

2) U3omepamu 4) Mounekynamu

3. K opranmyeckuM BemecTBaM OTHOCUTCH

1) Cona 3) Caxap

2) Conb 4) I'unc

4. JIEKTPOHHYI0 (hOpPMY.JIy 15%25%2P%35%3P umeer aTom

1) Maruus 3) Kanbus

2) Aprona 4) Xiopa

5. Peakuus cepeOpsiHOro 3epKajia XapaKTepHa 1A

1) MertunoBoro cnupra 3) AueruiieHa

2) ®opmMmainbaeruaa 4) bensona

6. B ocHoBe mosty4yeHHs CJIOKHBIX I(PUPOB JICKUT peaKkuus

1) M'maparanun 3) DOrepudukanuu

2) I'maponusa 4) Tlomumepu3anuu

7. BemecTB0, BhI3bIBaIOIIEE TOTEPIO 3PEHUS

1) ®enon 3) Metanon

2) AueruiieH 4) Tonyon

8. Y110 JIEKTPOHHBIX CJI0€B M YHCJI0 YJI€KTPOHOB HA BHELIHEM 3JIeKTPOHHOM €JI0€e aTOMa
cepbl paBHO

1)2u4d 3)4u?2

2)3u6 4Y3u7

9. Jln1s1 KoHCcepBalUM OMOJIOTHYEeCKHX NMPenapaToB UCMOJIb3YIOT BOAHBIH pacTBOp
1) Ykcyca 3) MypaBbpuHOTO anbAeTuaa

2) Cnupra 4) Caxapa

10. Psi1 XuMu4ecKux 3JIeMEeHTOB, B KOTOPOM 0¢J1a0eBal0T MeTa/LInYyecKne CBOiCTBA

1) 'epmannit — OnoBo — CBuHen

2) Amomunuit — Maruuit — Hartpuii
3) Jlutuit — bepumnit — bop

4) JIutnii — Hatpuii — Kanuit

1. YCTaHOBHTH COOTBETCTBHE:
dopmyna BemecTsa HasBanune BemecTsa

A CeHs 1 | meTan

b C,Hs0H 2 | aTaHoON

B CH, 3 | orueH

r CeH1206 4 | 6eHszon

5 | rmoKo3a

2. Hanucatp ¢popmyaabl uzomepon ajsi neHTanaCsHio, 1aTh UM Ha3BaHMS.

3. Hanucartp cTpykTypHyio popmyay 3,3 — numMeTHiIrekcena-1.



OTBeThI

12 xnacc

Yacts A

AS5-3 A6-2 A7-3 A8-2
A9 -3 Al10-3

Yacts b

bl - A-4,b-2,B-1,T-5

CucreMa OIleHUBAHUS:

Yacts A (OnuH BapuaHT OTBETA) A1-A10 — «3»

Yacte b B1-B2 — «4», B3 — «5»

Ypok Nel0 IIpakTuueckas padora Ne 1

Tema: «Biusinne pa3Jn4HbIX (PAKTOPOB HA CKOPOCTh XMMUYECKON peaKkimumn»

eap padoThl: pacCMOTPETH BIUSHUE PA3JINYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU pEaKIUu.
OO0opynoBanmne: HOyTOYK WM KOMIBIOTEP, (JIAII — KapTa C 3alHChI0 JIAOOPATOPHBIX U MPAKTUYECKUX
pabor.

Xoa padoThl.

1. [IpocmoTtpeTs BuEODUITBEM

2. 3anoaHUTH TaOIUIlY

Ne onbl- [HasBanue [Urto nenanu?  |[Uro HaGmoganu? | YpaBHEHMsI XUMUYECKUX PEaKIHii [BbIBOIbI
Ta ombITa

3. Cnenath BBIBOJ O BIMSIHUU PA3IMIHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOHN PEAKIIHH.

Ypok Ne 15 KontpoJsbHasi paGora 3a nepBoe noJayrojame.

Bapmuanr 1
Yacts A
1. MoJiekyisipHOe CTpOEHHE HMeeT
1)CI12 2) CaO 3) ZnCI2 4) NaBr

2. Kpucraninyeckasi pemieTka XJIOpuaa Kajabuus
1) meTanmnnueckas 2) MonekynsipHass  3) MOHHas 4) atomHas

3. Kpucraummyeckasi pemerka Teepaoro okcuaa yruaepoaa (IV)
1) meTannnyaeckas 2) MonexkynsipHast ~ 3) MOHHas 4) aroMHas

4. HemouiekyJIsIpHOE CTPOEHHE MMeeT
1) H20 2) H2S04 3) Si02 4) CO2

5. MonHoe cTpoeHue nMeet
1) oxcua 6opa 2) okcupa yraepona (IV) 3) oxcun cepsl (VI)  4) okcun marnus



6. HeMoJsiekyIsipHOE CTPOeHUEe UMeeT KaKI0e U3 IBYX BellleCTB:
1) CO2uCI12 2) Feu NaCl 3) COu Mg 4) Na2CO3 u 12 (TB)

7. MeTa/uIH4eCKY0 KPUCTAIMYECKYI0 PellleTKY uMeeT
1) manaxut 2) Opon3a 3) xpemHe3eM 4) rpadur

8. YTBep:kIeHune 0 TOM, UTO CTPYKTYPHOU YacTHIIel JAHHOTO BellleCTBA SIBJISIETCHA MOJIEKYJIa,
CIpPaBeIJIUBO TOJbKO JJIsl
I)anmaza 2)1oBapeHHOM CoJn 3)kpemMHus 4)azota

9. HauMeHBIIYI0 TeMIepaTypy IJIaBJIEHUs] HMeeT
1) anmas 2) aTIOMHHUI 3) kpeMHHIt 4) okcua kpemuus (IV)

10. BemecTBa TBep/ble, MIPOYHbIE, ¢ BLICOKOI TeMIIEPATYPOil IUIaBJIEeHHS, PACILIABbI KOTOPbIX
NMPOBOAAT IEKTPUYECKHH TOK, HMEIOT KPUCTALJIMYECKYI0 PelIeTKY

1) meTamnueckas 2) MoJIeKyIIsipHast 3) noHHas 4) aToMHas
Yacte b
1.CooTHecuTe THI CBSI3M U (pOpMYJTy BelllecTBA
Tun cBa3u dopMmy.ia BeliecTBa
1.Merammndeckas A.NaCl

b. 02
2.KoBanenTHas nmoJysipHas B.HCI

I.Si02
3.KoBaneHTHast HEenoJsipHas A.Cu
E.CO2 4.Monnas K.O3

Bapmuanr 2
Yacts A

1. MoJieky/ISIpHYI0 KPHCTALNIMYECKYI0 PelIeTKy uMeeT
1) CaF2 2) CO2 3) SiO2 4) A1F3

2. Hemosexky/isipHO€ CTPOCHHE HMeeT
1) a301 2) rpadgut 3) aMmmuak 4) KUCIOpOL

3. Kpucrananueckas pemerka opoma
1) meTannuueckas 2) MojeKysipHast 3) noHHas 4) aTOMHast

4. NoHbI SABJISIOTCHA CTPYKTYPHOM eIMHUICH JJIS1 KAXKI0r0 U3 IBYX BelleCTB
1) CH4 u 12 2) SO, u H20 3) CI12 u NH3 4) LiF u KCI

5. MoJieKyJSIpHYI0 KPUCTAUINYECKYI0 pellieTKy HuMeeT
1) dropun xanpiums 2)0poMu aTFOMUHUS 3)CepOBOIOPO 4)XIOPHUIT MEAH

6. Kpucraniuyeckasi pemierka OKCHAA JUTHSA
1) meTannmnueckast 2) MoseKkyisipHas 3) voHHas 4) aTOMHast

7. MeTa/UIN4eCKYI0 KPUCTAJUINYECKYI0 PelIeTKY HMeeT
1) uyryn 2) kpemuuii 3) anmas 4) 6op

8. YTBep:kaenune o ToM, UTO CTPYKTYPHOM YacTHIeH JAHHOTO BelleCTBA SIBJISIETCH aTOM, CIIpaBe/-
JIMBO TOJIBKO JLIsI

1)amMasa 2)moBapeHHOM coiu 3)BObI 4)a30Ta



9. Hau6oab1yro TeMnepartypy IJiaBJeHUs HMeeT
1) Bomopox 2) kucnopoy 3) oxcup yraeponaa (IV) 4) okeun kpemuwns (IV)

10. BemecTBa ¢ MeTANINYeCKOIl KPUCTAIIMYECKOH PelIeTKOM
1) Xxpymnkue, JerkonjaaBKue

2) NpOBOJAT NEKTPUUECKUH TOK, IJIACTUYHBIE

3) 065agaroT HU3KOH TEIIO- U 3JEKTPOIPOBOAHOCTHIO

4) o6nafaroT XOPOUIMMHU ONTHYECKUMHU CBOMCTBAMU

Yacrs b
1.CooTHecure Tun cBsi3u U GopmyJly BeliecTBa
Tun cesa3u ®opmy.ia BewecTsa
I.Merannunueckas A.CuO
2.KoBaneHTHas nojisipHas b. H2
3.KoBasientHas HenosiapHass  B.H2S .
4 Vounas I.Si02

J.PH3

E.LiF

KMg
Yacts A

12345678910

BapuaHT | 1323422421
BapUaHT 2 2224331142
Yacrs b

2 Oania 3a IpaBWIbHBIN OTBET, pu Hamuue 1 omuOku — 1 6ann

1 BapuaHT
1-1
2-b,I'.E
3-b,K
4-A

2 BapuaHT
1-K
2-B,I", 1
3-b
4-AE
Kpurepun onenuBanus:
IIpumMepHble KpUTEPUM VISl BHICTABJIEHUS OLIEHOK.
Kaxablii npaBuJIbHBINA 0TBET OLleHUBaeTcs 1 6aniom.

Onenka bannsr
«S» 10-11
«» 8-9
«3» 6-7
«@» MeHee 6

Ypox Ne26 [IpakTuueckasi padora Ne2

Tema: «Pemienune 3KcCepuMeHTAJIbHBIX 327124 10 TeMe «Hemeranabm».

Leap padoThl: pelInTh SKCIIEPUMEHTAIbHbIE 337a4H, 3aKPEMUTh 3HAHUSI O KAUECTBEHHBIX PEaKIUIX Ha
AQHUOHBI, COBEPIIICHCTBOBATh YMEHHS COCTABIISITh YPABHEHHSI XUMUYECKUX PEAKIINI B MOJICKYISIPHOM U
MOHHOM BUJIE.

O0opynoBanme: HOYTOYK WIH KOMITBIOTED, (A — KapTa € 3aMHChI0 Ja0OPATOPHBIX M MPAKTHYECKUX
pabor.



Xox pabdoThI:
1. ITpocMoTpeTs BuACODUITHEM
2. 3anmoHUTH TabIUILY

No onibl- [HazBanue [Uto menmanu?  |[Uto HaOmomanu? | YpaBHEHUS XUMUYECKUX Peakiuii | BoIBOIbI
Ta OIILITA

3. Cnenatb BBIBOJ] O TOM, KaK MOYKHO Paclio3HaTh aHHOHBI.

Ypoxk Ne 27 [Ipaktudeckasi padora Ne3

Tema: «PemeHne IKCNIEPUMEHTAIBHBIX 32124 10 TeMe «MeTaIbD».

Hean padoThl: penIuTh SKCIIEPUMEHTAIBHBIE 33]1a41, 3aKPENUTh 3HAHUS O KAUECTBEHHBIX PEAKIIUIX Ha
KAaTUOHBI U aHHOHBI, COBEPIICHCTBOBATh YMEHHSI COCTABIISATh YPAaBHEHUS XMMHUECKHUX PEAKIUi B MOJIe-
KYJISIPHOM B HOHHOM BUJIC.

OO6opynoBanme: HOYTOYK WM KOMIBIOTEP, (DIAIII — KapTa ¢ 3aUCHIO JTA00PATOPHBIX U MPAKTUYECKUX
pabor.

Xoa padoTbI:

1. [IpocmoTtpeTs BuEODUIBEM

2. 3anoaHUTH TaOIUIly

Ne omel- [HaszBanue |[Uto gemamu?  [Uro mabmromanu? YpaBHEHUS XUMHUYECKUX peaKIuii |BbIBOIbI
Ta OIIBITA

3. C)le.]'laTb BBIBOZ O TOM, KaK MO’KHO PACIIO3HATb KATHOHBI 1 AaHUOHBI.

Ypox Ne 32 UtoroBasi KOHTpOJibHasi padoTa
BAPUAHT |

Al. OcHOBHOM OKCHJ — 3TO

1) BaO 2) Al203 3) BeO 4) SO2

A2. CoennHenusi ¢ pynkuuonaibHoii rpynmoii —C (O)H oTHocsiTCst K KiIaccy
1) cniupToB  2) KapOOHOBBIX KUCIIOT 3) anpaerunnoB4) r3¢pupon

A3. AMQoTepHBIM He SIBJISIETCH COeIMHEeHHe
1) runpokcu MarHus 2) TUAPOKCHUJ LIMHKA
3) TUIPOKCH]T ATFOMUHUS 4) aMUHOYKCYCHAasi KUCJIOTa

A4. MeTtaJi1, KOTOPBI BHITECHAET BOAOPO/ U3 BOAbI PH 00BIYHBIX YCJIOBHAX
1) menp 2) IMHK 3) maraui 4) x10poBOAOPO]
AS. JIiis1 moJiy4eHu sl JIUTHS UCIIOJIB3YKOT METO/

1) anexTposin3 pacTBOpa XJI0pUia JUTHS

2) BIIEKTPOJIN3 pacIulaBa XJIOPUIA JINTUS

3) BOCCTaHOBJIEHUE XJIOpUJA JTUTUS MarHUEM
4) nmpokanvuBaHue KapOOHATa JIUTHUS YTIIEM



A6. [li1s1 HelTpaIM3alui CEPHOM KMCJIOThI UCIIOJIb3YIOT
1) HNO3 2) CH30OH 3) Mg(OH)2 4) Na2S04

A7. I'uapoxcua HMHKA B3aUMOJeCTBYeT ¢
1) KOH 2) Cu(OH)2 3) MgClI2 4) C2H50H

A8. OpranuyecKuM OCHOBAHHEM SIBJISIETCSI
1) sTanon 2) TMMeTUIIaMUH 3) runpokcun kanust 4) 6eH30I

A9. B nenu npeBpameHui

02 H2S04 NaOH t
Cu— A—B —— C—— X BsBemecrBoM X SBIIIETCS:
1) Cu 2) CuO 3) Cu (OH)2 4) CusO4
B1. YcranoBute coorBerctBue. (Lludpsl B 0TBETE MOTYT OBTOPSITCSL. )
BemecTBo Koau4vecTBo 3J1eMeHTOB,
00pa3yoImX BelecTBo
A. Caxa 1.1
b. I'pagur 2.2
B. ®ynnepent 3.3
I'. Anmaz 4.4
5.5
6.6
Otser:
A b B r
BAPHUAHT II

Al. HecoJieo0pa3yrommii OKCHa — 3T0:
1) CO2 2) NO 3) CuO 4) SeO3

A2. Coennnenus ¢ popmy.ioii R — C(O) — O — R oTHOCHTCS K Kiaaccy:
1) keToHOB  2) KapOOHOBBIX KHCIIOT 3) cnoxHbBIX 3pUpoB 4) MPOCTHIX FIPUPOB

A3. AM(poTepHBIM SIBJIsIETCS COCANHEHHUE:
1) TUAPOKCHT KAJTBITHS 2) yKCycHast KUCJIOTa

3) runpocynbdar kamus 4) aMMHOYKCYCHasl KUCJIOTa

A4. Menb npu 00bIYHBIX YCJIOBHSAX B3aMMOACHCTBYET C:
1) xmopom  2) consIHOM KHUCIIOTOM 3) a30TOM 4) Bogoi

AS. AnromorepMueH moJy4arT:
1) natpuii 2) maramii  3) xJ0p 4) xanbuui

A6. A30THasi KHCJIOTa He pearupyer ¢
1) okcuzioM kpeMHuUs 2) OEH30JI0M 3) kapOOHATOM KaJbITUs 4) OKCHIOM ITMHKA

AT7. I'mapoxcua meau(ll) pearupyer ¢

1) okcumom sxesesza(lll) 2) YKCYCHOUM KHCIIOTOM 3) aTaHOJIOM 4) KUCI0pOIOM

AS8. Oprannyeckoii KMCJI0TOM ABJISAETCH



1) MmeTaHaib 2) METaHOI 3) benon 4) a30THas KUCIOTA
A9. B nenu npeBpameHui

H20 Hcl Na2CO3 t
Ca—>A—B —— C—— X BemectBoM X ABIAETCS:
1) Ca 2) Ca03) Ca (OH)2 4) CaCl2
B1. Ycranosute coorBerctBue. (Lludpsl B 0TBETE MOTYT TOBTOPSTCS. )
BemecTBoO KoauyecTBO 3/1€MEHTOB,
00pa3yommx BelecTBo
A. Kucnopon 1.1
b. Kokc 2.2
B. Kapbun 3.3
I'. O30 4.4
5.5
Otser:
A b B r

K104 1u11 npoBepKH KOHTPOJIbHOM padoThl Ne2
no teme «BemecrBa u ux cBoiicTBa»

Ne Bonpoca Al A2 A3 A4 AS A6 A7 A8 A9

B1

| Bapuanrt 1 3 1 4 2 3 1 2 2

Al
b1
B1
I'l

Il BapuanT 2 3 4 1 3 1 2 3 2

Al
b1
B1
I'l

IIpumepHbIe KpUTEPHH AJIA BHICTABJICHUS OLICHOK.
Kaxablii npaBuJIbHbINH 0TBET OlleHUBaeTcs 1 6ajiom.

OneHka banaer
«S» 11-13
«» 9-10
«3» 5-6
«2» MeHee 5




