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HOACHUTEJIBHAA 3AIINCKA

PaGouas nporpamma o XxuMuu Jijisi 8 Kjlacca COCTaBjeHa B COOTBETCTBUU ¢ TpeboBaHusIMU DeiepaabHOro rocy1apcTBEHHOTO
o0pa3oBaTenbHOro cTaHaapTa ocHoBHOro obmiero oopazoanus (PI'OC O0O0), OcHoBHOM 00pa30BaTEIbLHON MTPOTPaMMbl OCHOBHOTO
obmrero oopazosanust HOY BHCOII na 2021-2022 yue6nsiii roa, yaeonoro mwiana YOY BHCOII na 2021-2022 yue6Hslii ro, a
Takke aBTOpcKoit mporpamMmbl «Xumus» O.C. 'abpuensHa, pekoMeH10BaHHONH MuHHCTepCcTBOM TpocBernieHus PO, kotopas
SBJISIETCS KJIFOYEBBIM KOMIIOHEHTOM Y4eOHO-METOAMYECKOTO KOMIUIEKTa [0 XUMUH JIJIs1 OCHOBHOM 1Kol (aBTOphl O.C. ["abpuensy,
N.T". Octpoymos, C.A. CnankoB; uznatensctBo «IIpocsemenue», 2019r.). OHa cOOTBETCTBYET YUeOHUKY «XUMHUSA. 8 KIIACCy: YUEOHUK
g obmeoOpazoBarenbHbix yupexaenuii / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnankos. -2-e u3f. - M.: [Ipoceemenue, 2020. —
175 c.: no.

VY4eOHuk cooTBeTCTBYET PeepanbHOMY roCyJapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOT'O 00OIEro 00pa30BaHUs 1O
XUMUH, BXOJUT B (hefiepalibHbIN IepeueHb Y4eOHUKOB, pEKOMEHI0BaHHBIX MUHHCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit
denepany K UCMOIB30BAHUIO B 00pa30BaTEIbLHOM MpoLecce B 0011e00pa30BaATENbHBIX YUPEKICHUAX. YUSOHUK UMEET rpud
«PexomenoBano MuHucTepCcTBOM 0Opa3oBaHus U Hayku Poccuiickoit deaeparum.

OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEIMETA

XuMus, Kak OJHA M3 OCHOBOIIOJIATalOIIMX O0OJacTel ecCTeCTBO3HAHUS, SIBJIIETCS HEOTHEMJIEMOM YacThio 0Opa3oBaHMs
MIKOJBbHUKOB. KaX/Iplil 4eIoBeK )KMBET B MHUPE BELIECTB, MIOATOMY OH JOJDKEH UMETh OCHOBBI (DyHJAMEHTAJIbHBIX 3HAHUU MO XUMUU
(XuMHUYecKasi CHMBOJIMKA, XUMUYECKHE MOHATH, (PaKTbl, OCHOBHBIC 3aKOHBI U TEOPHH), TIO3BOJISIONINE BHIPAOOTATh MPEACTABICHUS O
COCTaBE BEILIECTB, UX CTPOCHHH, MPEBPALICHUSAX, NPAKTUYECKOM HCIIOIb30BAHUU, a TAaKXKe 00 OMAaCHOCTH, KOTOPYKD OHU MOTYT
npeacTaBiATh. M3yyas XUMHIO, ydalluecs y3HalT O MaTepUaIbHOM €IMHCTBE BCEX BELIECTB OKPYKAIOIIETO0 MUpPa, 00YCIOBICHHOCTU
CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, MTO3HABAEMOCTH U MPEJCKA3yEeMOCTH XUMHUYECKUX sIBJIE€HUI. M3yueHue CBOWCTB BEUIECTB
U UX NPEBPALEHUI CITOCOOCTBYET Pa3BUTHIO JIOTMYECKOT0 MBIIIIEHHUS, a TpaKkTUYecKast paboTa ¢ BeuiecTBaMu (1a00paTOpPHBIE OIBITHI)
— TPYIOJNIOOMIO, aKKypaTHOCTH M coOpaHHOCTH. Ha mpumMepe XMMuM yyaliuecsl MOJdy4yaroT HPEICTaBICHUS O METOJax IO3HAHMS,
XapaKTEPHBIX JIJISl ECTECTBEHHBIX HAayK (IKCIIEPUMEHTAILHOM M TEOPETHUECKOM).



MECTO IPEJIMETA B YYEBHOM IIJIAHE

denepanbHbIl TOCYAAPCTBEHHBIA 00pa30BaTENbHbIA CTAHAAPT MPEIYyCMATPUBAET U3YUEHUE Kypca XMMHUHU B 8 KJIacce KaK COCTaBHOM
4acTH NpeaMeTHO o0nacTi « EcTecTBEeHHO-HayUYHbIE IPEIMETHI.

Kypc paccuutan Ha 00s13aTesibHOE U3yUeHUE MpeaMeTa B 00bEMe 68 yueOHbIX YacoB 1o 2 yaca B Helento B 8 kiacce. [Ipeayiaraemblii
KYpPC, XOTSI 1 HOCUT OOLIEKYIbTYPHBII XapakTep U HE CTaBUT 3a7a4y Npo(ecCHOHaTbHON MOTOTOBKM 00Y4YalOIIMXCs, TEM HE MEHEE,
MO3BOJISIET UM OIPEACIIUTHCS C BHIOOPOM Ipodusiss 00ydeHus B CTapilel IIKOJIe.

LEJIN M 3AJIAUM

B ocHOBY Kypca MoJI0KEHBI CIIEAYIOIINE UIEH:

® MarepuanbHOE €IMHCTBO U B3aUMOCBSI3b OOBEKTOB U SBJICHUH MPUPOIBL;

eBenymas posib TEOPETHUUECKUX 3HAHUM Ui OOBSCHEHUS M MPOTHO3MPOBAHUS XUMHUYECKHX SIBICHHMH, OLEHKH UX MPAKTHUYECKON
3HAYMMOCTH;

® B3auMOCBsI3b KaUECTBEHHON U KOJIMYECTBEHHON CTOPOH XMMHUYECKHX 0OBEKTOB MaTEPUAILHOIO MUPA;

® Pa3BuTHE XUMHUYECKOW HAYKU M MPOU3BOJACTBO XMMHUYECKUX BEIIECTB U MATEPUAJIOB JIJISl YOBJIETBOPEHUSI HACYIIIHBIX MOTPEeOHOCTEM
YyeNoBeKa U 00IIecTBa, peIeHHs II100aIbHBIX TPOOJIEM COBPEMEHHOCTH;

® ['ecHeTHUEeCKas CBSI3b MEXKAY BEIIECTBAMM.

OTH UJIEU PEATU3YIOTCA ITyTEM JTOCTHKEHHUS CIEAYIOIIMNX LIEJICH:

* DOpMHUPOBAHUE Y YUAILUXCS LETOCTHON €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

*Pa3BuTHE TM0O3HABATEIbHBIX HHTEPECOB, HMHTEUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH ydYalIuxcs B IPOLECCe H3yUeHUs
XUMHUYECKON HAYKH U €€ BKJIaJa B COBPEMEHHBIA HAyYHO-TEXHHUUECKHUI Tporpecc; GopMUpoBaHUE BAKHEHIIINX JJOTUYECKUX OTIepaIiuid
MBILUICHNS (@HAIU3, CUHTE3, 0000IIeHNe, KOHKPETH3aUs U Ap.) B MPOLEcCe MO3HAHMUS CHUCTEMbl BaKHEHMIIUX MOHSATHI, 3aKOHOB U
TEOPHUU O COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHNN XUMHUUYECKUX BEIIECTB.

*Bocnuranne yOEXJIEHHOCTH B TOM, YTO NPUMEHEHHE MOJYyYEHHbIX 3HAHUM W YMEHUH MO XUMHUHU SBIAECTCS OOBEKTUBHOMU
HE0OXOAMMOCTBIO /17151 6€30IacHOM pabOoThHI C BEIIECTBAMHU U MaTepHallaMU B ObITY U Ha TIPOU3BOJICTBE.

e [IpoekTupoBaHKe U peanu3alys BbIITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHON 00pa30BaTeIbHON TPACKTOPHH.

OBJ'IaIleHI/Ie KIIFOYCBBIMHU KOMIICTCHIIUAMM yqe6HO-H03HaBaTeJII>HI>IMH, HH(i)OpMa]_II/IOHHBIMI/I, OCHHOCTHO-CMBICJIIOBBIMH,
KOMMYHHKATHUBHBIMHU.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA

[Ipennaraemasi paboyasi mporpamMma Mo XMMHUU PacKpbIBaeT BKJIAJ y4eOHOTO IMpeAMeTa B JOCTHIKEHHE IIeJied OCHOBHOTO OOIIEro
o0Opa3oBaHMsI U ONPEIEIIAET BaXKHENIINE COEP/KATENbHbIE IMHUYU IPEIMETA:
* «Bewecmeoy — B3aNMOCBS3b COCTABa, CTPOEHUS, CBOMCTB, MIOJYyYEHHUs U IPUMEHEHNUS BEIIECTB MATEPUAJIOB;
* Xumuyeckuu A3biK» — OINEPUPOBAHHE CHUCTEMOM BAKHEWIIMX XUMHUYECKUX MOHSATUM, BIAJCHHE XMMHUYECKOM HOMEHKIATYPOU H

CUMBOJIMKOM (XUMUYECKUMH 3HAKAMH, POPMYJIAMH U YPABHEHUSIMHU);

* «Xumusi u orcusHb» — COOJIIOJICEHHE TMpaBWUJI XUMHUYECKOM O€30MacHOCTH MpH OOpallleHHMH ¢ XHUMHYECKMMHU BEUIECTBAMU U

MaTepualaMH B [IOBCETHEBHOW KU3HH U HA ITPOU3BOJCTBE.

Kypc opueHTHpoBaH Ha OCBOGHHE OOYYAIOIIMMHUCA OCHOB HEOPraHMYECKOW XUMHH M KPAaTKO€ 3HAKOMCTBO C HEKOTOPBIMU
HOHATUSAMU U OOBEKTaAMH OPTraHUYECKON XUMUHU.

B copepxatenbHOW NHHUM «Bewjecmeoy pacKpbIBaeTCs YYEHHE O CTPOEHHH aTOMa M BEIIECTBA, COCTaBE M KiacCHU(PUKaLUU
XUMHUYECKUX BEIIECTB.

B conepxxarenbHON TUHUM «Xumuueckas peakyusy pacKpbIBA€TCA YUYEHUE O XUMUYECKUX IMpolieccax: KIacCUPUKALMSI XUMUYECKUX
peakuuii ¥ 3aKOHOMEPHOCTH WX NPOTEKaHMs; KaueCTBEHHAas U KOJMYECTBEHHAs CTOPOHBI XMMHYECKHX MPOLECCOB (pacueThl MO
XUMUYECKUM (hopMyJiaM U YpPaBHEHHSIM XUMHUYECKUX PEAKIIH).

B conepxxarenbHol TUHUU « Xumuueckuii A361k» HOPMUPYIOTCS YMEHHS yUalIUXCsl HA3bIBaTh BEIIeCTBa MO (OpMyJIaM U COCTaBISATh
(opMyJibl 110 MX Ha3BaHUSM, 3aIUCBHIBATH YPAaBHEHUS PEAKLHUI M XapaKTepU30BaThb MX, PACKpbIBATh MH(OPMALHIO, KOTOPYIO HECET
XMUMHMUYECKas CHUMBOJIMKA, B TOM YHUCIE BblpakeHHas M B TabnuuHou ¢opme (IICXD .M. MenneneeBa, Tabnuia pacTBOPUMOCTU
BEIIECTB B BOJIE); MUCIOJB30BAaTh CUCTEMY XMUMHUYECKHMX MOHSTUH JUIsl ONMUCAHUS XMMMUYECKHUX 3JIEMEHTOB, BEIECTB, MaTepUalOB U
IIPOLIECCOB.

B conepxarenbHON TUHUN «Xumus u dcu3Hby PACKPBIBAIOTCS JIOTMUYECKUE CBS3M MEXK]y CBOMCTBAMH, IPUMEHEHHUEM, MOJTYyYEHUEM
BEIIECTB B JAOOPATOPHBIX YCIOBUSX W Ha MPOM3BOJACTBE; (HOpPMUPYETCS KyIbTypa O€30MacHOrO M 3KOJOTHYECKH TIPaMOTHOTO
oOparieHus: ¢ XAMUYECKUMH 00HEKTaMHU.

B xypce 3HauuTenbHas pojib OTBOAUTCS XUMUYECKOMY 3KCIEPUMEHTY: MPOBEICHUIO IPAKTUYECKUX PAOOT U J1a0OPATOPHBIX OIBITOB,
(uKCcalMK U aHATIM3Y UX PE3yJIbTaTOB, COOIIOACHUIO HOPM U MpaBUjl 0€30MacHON pabOThl B XMMHUYECKOM KaOMHETE.

Peanuzauus nporpamMmsl Kypca B ipolecce 00y4ueHus MO3BOJUT 00yYarolUMCs MOHATh POJib U 3HAUEHHWE XUMUU CPEIU APYTUX HAYK O
IpUPOJE, T.€. PACKPHITh BKJIAJI XUMUU B ((OPMHUPOBAHUE LIETIOCTHOCTH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.



PE3YJIBTATBHI U3YUEHUS B 8 KIIACCE

[To 3aBepiieHMM Kypca XMMHUU Ha 3Tarieé OCHOBHOTO OOIIEro oOpa3oBaHUs BBITYCKHUKM OCHOBHOMW IIKOJIBI JOJIKHBI OBJIAJIETh

CIEAYIOUIMMU PE3YIbTaTaMMU:

JIn4HOCTHBIE pe3yJbTAThI:
Oceoenue cBOEU >THUYECKOM NMPUHAIEKHOCTH, 3HAHWE WUCTOPUM XHMHUHU M BKJIAJa POCCHUMCKOM XMMUYECKOW HAayKM B MHUPOBYIO
XUMUIO; ghopmuposanue OTBETCTBEHHOTO OTHOIICHUS K MMO3HAHUIO XUMUU; TOTOBHOCTHU M CIIOCOOHOCTH YYAIIUXCS K CAMOPA3BUTHIO U
caM000pa30BaHUI0 Ha OCHOBE M3YUYEHHBIX (DaKTOB, 3aKOHOB U TEOPHUI XUMHUU; OCOZHAHHOTO BBHIOOpA M HOCMpOeHue VHANBUIYATbHON
TPaeKTOpUU; hopmupoeanue 1EIOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpPA, HEOTHEMJIEMOW YacThbl0O KOTOPOW SIBISETCS
XUMUYECKass KapTUHA MHUPA; 0671a0eHUe COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU WU OOIICCTBEHHOM
NPaKTUKW, B TOM YHUCJIE U XUMHYECKUM; 0C60€HUEe COLUAIBbHBIX HOPM, MpaBWI MOBEACHUS, poyie U (GopM colMaNIbHON KU3HU B
coluyme, PUpPoJie U YaCTHOM KM3HU HAa OCHOBE SKOJIOTMUECKON KYJIbTYphl M 0€30MaCHOI0 OOpallleH!s C BEIeCTBaMU U MaTepuaiamu;
¢opmupoeanue KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOILEHHH CO CBEPCTHHUKAMU U B3POCIBIMH B Mpollecce 00pa3oBaTeNbHOM,
00I11IeCTBEHHO MOJIE3HOH, yUeOHO-UCCIEI0BATEIHLCKOM, TBOPUECKON U IPYTUX BUAOB JACSITEIHLHOCTH, CBI3aHHBIX C XUMUEH.

MeTanpeaMeTHble pe3yJbTaThl:
Onpeoenenue ueneit coOCTBEHHOro OOyYeHMs, MOCTAHOBKAa U (opMyJHpoOBaHUE IJisi ceOs HOBBIX 3aJlay; WIAHUPOBAHUE TyTel
JOCTHKEHHUS KEIAaeMOoro pesyjbTaTa O00yueHUs XUMHUHU KaK TEOPETHYECKOro, TaK M IKCIEPUMEHTAIBHOTO XapaKkTepa; coomHeceHue
CBOMX [JCUCTBUM C IUIAHUPYEMBIMH pPE3YJbTATAMHU;, OCYU{€CmE/IeHUue KOHTPOJISI CBOEH JESATEIBbHOCTH B IIPOLECCE JIOCTHUKEHHS
pe3ynbTaTa, onpedenenue criocoO00B ICUCTBUI MTPHU BHITIOJHEHUN JTA0OPATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBHUHM C MpaBUIaMU
TEXHUKU 0€30MaCHOCTH; onpedesieHue NICTOYHUKOB XUMHUECKO nHpOpMaIuy, e€ MoJIydeHHe U aHallu3, CO3/1aHne NH(HOPMAITMOHHOTO
MPOAYKTA WM €ro MpE3CHTalus; UCHOAb306AHUE OCHOBHBIX HHTEIUIEKTYAIBHBIX ONEpalyii: aHallu3a W CHHTE3a, CPAaBHEHUS U
CUCTEMaTHU3allK, OOOOIICHNS W KOHKPETU3AIlNH, 6blA6/1eHUe TPUINHHO-CIICICTBCHHBIX CBSI3€M ¥ TOCTPOCHHE JIOTUYECKOTO
pacCykIeHuss W YMO3AaKIIYEHHS Ha MaTepuale €CTECTBEHHO-HAYYHOTO COAEPKAHUS; yMeHue CO3JaBaTb, NPUMEHATH W
peoOpa3oBbBIBATh 3HAKU B CUMBOJIBI, MOJICJIA U CXEMBI JIJI PeIlIeHUs] yUeOHBIX U MO3HABATENbHBIX 33/1a4; hopmuposanue u pazsumue
JKOJIOTUYECKOTO MBIIUICHUS, YMeHue TIPUMEHITh €ro B TO3HABATEIIbHONW, KOMMYHHMKATUBHOW COIMAIBHOM TPAKTUKE U
npodeCcCHOHATLHON OPUEHTAIINU;, 2EHEePUPOBanue UIe 1 OnpeiesieHue CPeICTB, HEOOXOAUMBIX ISl UX pealh3aliu.

IIpenmMeTHbIE pe3yJibTATHI:
Ymenue 0603HauaTh XMMHUUYECKHE DJIEMEHTHI, Ha3bIBaTh UX M XapaKTepu30BaTh Ha ocHOBe nosioxeHus B [ICXD; knaccudunmponath
IPOCTBHIE M CJOKHBIE BEILIECTBA; XapaKTEPHU30BaThb CTPOCHHUE BEIIECTBA — BHUIbl XUMUYECKUX CBS3€d M THUIIBI KPUCTAJUIMYECKUX
pemeTok; GopMyJIupoBaTh OCHOBHBIE XMMHH: MTOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOTO CTPOCHMSI, COXPAaHEHUSI MACcChl BEIIIECTB,
3aK0H ABOTaJipo; OMUCHIBATH KOPPO3UIO METAJUIOB M CIIOCOOBI 3alTUTHI OT HEE; IPOU3BOIUTh XUMHUECKHE PACUETHI C UCIIOIh30BAHUEM
MOHSTHI «MacCcOBast I0JIsl BEIIECTBA B CMECH» «KOJMYECTBO BEIIECTBAY», «MOJSPHBIA 00beM» 10 GOopMysIaM M YpaBHEHUSM PEAKIIHIA.



Dopmynuposanue N3y4CHHbIX NMOHITHHI, NIEPUOJUUYECKOTO 3aKOHA, 00bACHEeHUe CTPYKTYphbl U MHPopMalnu, koTopyto HeceT [1ICXD,
PAacKpvlmue 3Ha4CHUS IEPUOINYECKOr0 3aKOHA.

Onpeoenenue 1o hopmyiaM cocTaBa HEOPraHUUYECKUX U OPraHUYECKUX BEUIECTB, BAJEHTHOCTH aTOMOB XMMHUYECKHUX AJIIEMEHTOB WJIU
CTETNeHW MX OKUCIICHMS; IPU3HAKOB, YCIOBUN MPOTEKAHUS M MPEKpAIICHUs PEaKIiii; 0 XUMUYECKUM YPaBHEHUSIM MPUHAIIICKHOCTH
peakuuii K onpeeIeHHOMY THITY WJIH BUY; C TOMOUIbIO KaY€CTBEHHBIX PEaKUUid XJIOPUI-, CYJIb(aT- U KapOOHAT-aHUOHOB U KaTHOHA
aMMOHHSI B PaCTBODE.

Ionumanue viapopmaiiuu, KOTOPYIO HECYT XUMUUYECKHE 3HAKU, (DOPMYJIbI, ypaBHEHUSI.

Cocmaenenue GHopMyl OKCHUAOB XUMHUYECKHUX DJIEMEHTOB M COOTBETCTBYIOIIMX WM THUIPOKCHIOB; MOJEKYJSIPHBIX YpaBHEHUUN
XUMUYECKUX PEaKIUi, TOATBEPKIAIMNX OOIIMe XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB U
OTPAKAIOUIUX CBSA3U MEKY KJIACCaMH COCIMHEHUH.

COAEPKAHUE YYEBHOI'O IIPEJIMETA

OOyueHune XUMHUH peaau3yeTcs Mo CIETYIOIIUM pa3esiaM:

1. HavajabHble NOHATHS M 3aKOHBI XuMKH (18 1)

Tena u BemectBa. CBolcTBa BeliecTB. Pojib XUMUU B JKU3HU COBpeMEHHOT0 olmiecTBa. OTHOIIEHHE 00IIecTBa K XUMUU: XeMODUIUS 1
xeMohoous.

Mertonb! uzydenus: xumun. Habmonenue. Oxcnepument. MoaenupoBanue. Mojienn MaTepuaibHble, 3HAKOBBIE M CUMBOJIbHBIC.

I'a3pl. Kunkoctu. Tsepasle BemiecTBa. B3auMmHble mNepexonbl MEXIy arperaTHbIMH COCTOSIHUSIMHM: BO3TOHKA, JecyOaumarus,
KOHJICHCALIUS, UCIAPEHNE, KPUCTAIUIA3ALINS, TIJIABIICHUE.

dusznueckue siBieHus. YncThle BElIECTBa U cMecU. | OMOreHHbIe U TeTeporeHHbie cmecu. CMmecu ra3zoo0pasHble, )KUJIKHE U TBEpIbIE.
Crioco0bI pa3zienieHus: CMeceil: meperoHka, oTcTauBaHue, (pUIbTpoBaHuE, KPUCTAIN3ALNA. XpoMaTorpadusl.

XUMHYECKHAE DBJIEMEHTBI. ATOMBI M MOJEKYJBL. [IpocThie m cnoxHbie BemecTBa. Asmorponus. OCHOBHBIE MOJOXEHHUS aTOMHO-
MOJIEKYJISIPHOTO yueHus. loHbl. BenecTtsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3Haku (cUMBOJIBI) XUMUYecKux 3yeMeHToB. I1XD JI.W. MenneneeBa. Ilepuonsl u rpynmel. ['maBHas ¥ moOGouyHas MOATPYIIIHL.
OTHOCHUTENBHASI aTOMHAs Macca.

Xumnueckue popmyiibl. Muaekcs! 1 koadduinentsl. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBast 107151 XUMHUYECKOTr0 3JIEMEHTA B
COEIMHEHUU.

Banentnocts. CTpykTypHbie popMyiibl. [locTosiHHAS U TepeMeHHas BAJIGHTHOCTh. 3aKOH IMOCTOSIHCTBA COCTAaBa BEIIECTB.

XUMHUYECKUE peakuu. PeareHTol U MpoAyKThl peakuuu. I Ipu3Haku XuMHUEeCKUX peakui. Y CIIOBUS UX ITPOTEKaHusl. Peakunu ropeHusl.
OK30TEPMHUYECKHUE U SHTOTEPMUYECKUE PEAKIUY.

3aKOH COXPAaHEHHMsI MacChl BEIIECTB. XUMHUUYECKHE YPAaBHEHUS.



Knaccudukanus XuMUYECKHX pEaKUUd 1O COCTaBy M YHUCIY PEareHTOB M MPOAYKTOB. THNBI XUMHUYECKUX peakuui. Peakuuu
COEIMHEHHUSI, pa3NIOKEeHMs, 3aMelieHusl 1 oOMeHa. Karanuzatopsl U Karanus.

IIpakTHyeckue padoThI.

3HaAKOMCTBO ¢ JlabopaTopHbIM 00opyaoBaHueM. [IpaBuia TexHUKH 0€30MacHOCTH IIpH paboTe B kabuHeTe xuMun. HekoTopbie BUbI

pabor.

2. Bakueiinue nmpeacTaBuTeIM HEOPraHuYecKnx BemecTs. KosmuecTBeHHbIE OTHOLIEHWSI B XUMUH (21)

CocraB Bo3myxa. O0beMHas 10151 KOMIIOHCHTA.

Kucnopon. O3on. [lonyuenue kucnopoaa. CoOupanue u pacro3HaBaHue KHCIOpoaa. XUMUYECKUE CBOMCTBa kuciopoa. [Ipumenenue
kuciopoaa. KpyroBopor kucinopoaa B mpupose.

Oxcuppl. Ha3zBanus, cocraBnenue Gpopmyn no HazBaHusM. [IpencraButenn oKCHAOB: BOAA, YTACKUCIBIN a3, HerameHas H3BeCTh.
Bonopon B npupone. @usznueckue u XUMHYECKUE CBOWCTBA BOJOPOJA, €T0 MOJTYyUYECHUE U IPUMEHEHHE.

Kucnotel, ux cocraB u knaccupukauus. Muaukatopel. Tabmuua pactBopumoctu. CepHast M COJIAHAsL KUCIOTHI, UX CBOICTBA U
IpUMEHEHHE.

Conm, ux cocraB U Ha3zBaHus. PacTBopumocTb cojneil B Boje. IlpeacraButenu coneit: xjiopua Hatpus, kapOoHaT HaTpus, docdar
KQJIBLIUS.

[Tocrosinnass ABoragpo. KommuectBo BemectBa. Moisb. MossipHass macca. PacdeTsl ¢ MCHOJIB30BAHMEM MOHATHU «KOJIMYECTBO
BEILIECTBA», «MOJISIPHASI MACCa», «ITOCTOSTHHAsE ABOTaIpo».

3akoH ABoragpo. MospHbIil 00beM Ta3000pa3HBIX BEIIECTB.

I'unpocdepa. KpyroBopot Bojibl B ipupojie. Puznueckre 1 XUMUYECKUE CBOMCTBA BOJIBI: B3aMMO/ICHCTBHUE C OKCUIAMHU.

OcHoBaHus1, UX cocTaB. PacTBOpUMOCTh OCHOBaHM B BoJie. ITHAMKATOPHI B 1ienouHo cpeae. [Ipeacrapurenu menoden: TuAPOKCUIBI
HATpUsl, KIS U KaJIbLIUS.

PactBOopumocCTs M pacTBOpeHHOE BemecTBo. PactBopsl. PactBopenue. I'mapaTel. MaccoBas 10y1s1 paCTBOPEHHOTO BelecTBa. Pacuers,
CBSI3aHHBIE C UCIIOJIb30BAaHUEM MOHITHUS «MACCOBasl 10JIS PACTBOPEHHOIO BEIIECTBAY.

IIpakTHyeckue padoThI.

1. ITonyuyenue, coOupaHue U pacro3HaBaHUE KUCIOPOAA.

2. Ilonyuenne, coOupaHue U pacrio3HaBaHUE BOJOPO/A.
3. IlpuroToBieHne pacTBOPOB COJIEHN C UX 3aJaHHOM MacCOBOM JI0JIEM.

3. OcHOBHBIE KJIACCHI HEOPraHu4ecKux coeaunennii (12 4)
O0600m1eHue cBefieHni 00 OKCUIaX, UX KiaccupUKaIMi, Ha3BaHUAX U CBOMCTBaX. CrIOCOOBI MOTyUYeHUsT OKCUIOB.



OcHoBanusi, ux Kkiaccudukanus, Ha3BaHUsT W CBOMCTBa. B3aumojeicTBUE € KHUCIOTaMH, KUCIOTHBIMU OKCHJAMHU U COJISIMHU.
Paznoxxenue HepacTBOpUMBIX OCHOBaHUM. CIOCOOBI MOJIyYeHUsI OCHOBAHUIA.
Kucnotel, ux knaccudukamus u HazBanus. OOmMEe XMMHUYECKHE CBONCTBA KHUCIOT. B3auMmopelcTBHE KHUCIOT C MeTajjlaMHu.
DIJIEKTPOXUMHUYECKUI Psii HANPSDKEHWM METauioB. B3auMoneicTBUE KHUCIOT C OKCHUJAaMHU METauloB. B3anMmoneicTBue KHUCIOT C
OCHOBAaHMSIMU — peakuus HehTpanuzanuu. B3aumonerictere KucaoT ¢ coysiMu. [lomydenre 6eCKuCIOPOIHBIX U KUCIOPOICOAePKAIINX
KHCIIOT.
Conum, ux knaccudukaius U CBOMCTBA. B3anmoelicTBre coyeil ¢ MeTaiaMu, 0COOEHHOCTH ATUX peakiuid. BzaumonaeiictBue coneit ¢
COJISIMM.
['eHeTnueckue psapl MeTAIUIA U HEMETAIUIA. [ e HEeTHYECKas CBA3b MEXAY KJIacCaMU HEOPTaHUYECKUX BEILIECTB.

IIpakTHyeckue padoThl.

4. PemeHne dKCIEPUMEHTAJIBHBIX 33/1a4.

4. IlepuoguyecKkuii 3aKOH U MepUOAUYECKAsA cucTeMa XuMuyeckux daemMeHToB /.. Menaeneesa. Crpoenue aroma. (7 4)
EcTecTBeHHBIE CEMEWCTBA XUMUYECKMX DJIEMEHTOB: €JIOYHBIE H IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJlOT€Hbl, WHEPTHHIC TIa3bl.
AMdorepHOCTb. AM(POTEpPHBIE OKCUBI U TUAPOKCUABL. KOMITJIEKCHBIE COMH.

[Tepuoanueckuii 3akoH u [ICXD.

AToMbl Kak (opma cCylIecTBOBAaHUS XHMHUYECKOro 3jemeHTa. OCHOBHbIE CBEeAEHHA O cTpoeHun aToMoB. OmnbITel Pesepdopra.
[InaneTapHast MOJienb CTPOEHUS aTOMa.

CocTaB aTOMHBIX SIEpP: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS ATOMHAsI Macca.

Mukpomup. OnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMHYeCKUX 3JeMeHTOoB 1 — 20. IlonsitTue o 3aBepiiieHHOM
AJIEKTPOHHOM ypoBHE. 30TOIbI.

XapakTepuCcTUKa 3JIeMEHTa-MeTasuia v 3JieMeHTa-HeMeTallia o ux nojoxeHuto B [ICXD.

5. Xumuveckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (104)

HNonnas xumuyeckas cBs3b. MloHbI, 00pa3oBaHHbIE aTOMaMU METAIOB U HeMeTaJuioB. Cxembl 00pa3oBaHus MOHHOW cBsi3u. MlOHHBIE
KPHUCTAJUTMYECKUE PELICTKHU.

KoBasieHTHast XUMHUYECKasl CBA3b. DJIIEKTPOHHBIE U CTPYKTypHBIe opmyJibl. [TonsTue 0 BaneHTHOCTH. KOBajsieHTHas1 HEMOJIApHAsl CBS3b.
Cxewmpbl 006pazoBanust KHC. MonekysipHble 1 aTOMHBIE KPUCTAJUTMYECKHUE PEIIETKH, M CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.
DIIeTPOOTPUIIATENIBHOCTE. Pl anekTpoorpuiiareibHocTH. KoBaneHTHas noisipHast cBsa3b. Jumnonb. Cxembl obpazoanus KIIC.
Metamyeckass XMMUYECKasi CBSI3b M METAJUTMYECKasi KpUcTalinueckas pemietka. CBOMCTBa BEIIECTB C 3TUM TUIIOM PEIIETOK.
Crenenb okucieHus. CpaBHEHHE CTEIICHM OKHMCIICHMS M BaJIeHTHOCTH. IIpaBmiia pacdeTa CTENEHHM OKHUCICHUA 10 (QopMyrnam
XUMHUYECKUX COCTUHECHUM.



OKHCIANTENHHO-BOCCTAHOBUTENNBbHBIE peakinu. OnpesienieHne CTereHed OKUCICHUS ISl SJEMEHTOB, 00pa3yIomnuX BEIIECTBA Pa3HbIX
kiaccoB. Peakiun nonnoro oomena u OBP. Oxucnurens ¥ BOCCTAHOBUTENb, OKHCIEHUE U BoccTaHOBIeHHe. CocTaBlieHne ypaBHEHUN
OBP MeT0o10M 2JIEKTpOHHOTO OaaHca.

TEMATUYECKOE IINTAHUPOBAHMUME 110 ITPEIMETY

Ne i/t Ha3sBanwue pasaesia, TeMbl Konmyectso yacos
[TepBoHauanbHbIE XUMUYECKUE TTOHSATHS. 18
2 Baxueiimme npeacTaBuTeN HEOPraHMYECKUX BenlecTB. KoMnuecTBEHHbIE OTHOIIEHUS B 21
XUMUMH.
3 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCIMHEHUM 12

[lepyonuueckuii 3aKOH W TIEpUOJUYECKass CUCTEMa XUMHUYecKux siemeHtoB JI.U.
MenpeneeBa. CTpoeHue aroma.

5 Xumuyeckasi cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 10

6 Hroro 68




KAJIEHIAPHO-TEMATHYECKOE IIVTAHUPOBAHMUE 110 IPEJIMETY 8 kiacc

Ne HazBaumue pasjaeia, TemMa ypoka Kommnuecrs | laTa mo miany JlomaniHee 3aganue
n/n 0 4aCoB
Paznean 1. IlepBonavanbHblie XuMuieckue noHsatTus (18 1)
1 IIpenmer xumuu. Poiib XUMUU B KU3HU 1 07.09.21 § 1.
YeJI0BEKa.

2 BemecTBa 1 ux pusndeckue CBoMCTBa. 1 09.09.21 § 1, ynp.1-3, 5

3 MeToapl U3yUYEHHS] XUMUU. 1 14.09.21 § 2, ynp.1,2,6

- ArperatHble COCTOSIHUSI BEILIECTBA. 1 16.09.21 § 3, ynp.1-4

5 du3nYecKue IBICHUS — OCHOBA 1 21.09.21 § 4, ynp.3
pa3eNICHUs] CMECEU B XUMUH.

6 lIpakmuueckaa paboma Nel. 1 23.09.21 C.20-22
«3Hakomcmeo c 1abopamopubvim
obopyoosanuem. Ilpasuna mexHuxu
bezonacrHocmu npu pabome 8 XUMUUECKOM
Kabunemey.

7 ATOMHO-MOJIEKYJISIPHOE YUYECHUE. 1 28.09.21 § 5, ynp.1-4
XUMHUYECKUE JIIEMEHTHI.

8 3HAKM XUMHUYECKUX AJIIEMEHTOB. 1 30.10.21 § 6, BBIYUYHTh 3HAKH XMUMHUUYECKUX
[lepuognyeckasi cucTeMa XUMHYECKUX AJIEMEHTOB W MX MPOU3HOILICHUE
sanemeHnToB /.M. MeHneneena. (tab.2, Tab.3 § 6)

9 3HAaKH XUMHUYECKUX IJIEMEHTOB. 1 05.10.21 § 6, 3aMMCH TeTpaju
[Tepuoauyeckasi cucTeMa XUMHUYECKUX
sanemenToB /(.M. Menaeneena.

10 | Xumuueckue GopMyIibl. 1 07.10.21 § 7, ynp.1,2

11 | Xumuueckue GopMyIibl. 1 12.10.21 § 7, ynp.6,7

12 | BaneHTHOCTS. 1 14.10.21 § 8, ynp.5-7

13 | XuMnueckue peakiuu. 1 19.10.21 § 9, ynp.1-4

14 | XuMHueckue ypaBHEHHUS. 1 21.10.21 § 10, yop.1-5

15 | XuUMH4YeCKue ypaBHECHHUS. 1 02.11.21 § 10, ynip.6,7

16 | Tunbl XMMHYECKUX PEAKIIUH. 1 09.11.21 § 11, ynp.4,7

17 |IloBropeHue u 0000IIEHHWE 3HAHUU T10 1 11.11.21 [ToBTopuTth §1-11
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TemMe «HadagpHble TOHATHUSI M 3aKOHBI
xumum». [logrotoBka K KOHTPOJIBHOM
pabore.

18

Koumponvnas paboma Ne I no meme
«Hauanvhvie nonsmus u 3aKOHbl XUMUUY.

1

16.11.21

§1-11

Pa3znes 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKHUX Bellle

CTB.

KosnyecTBeHHbIE OTHOIIEHUsI B XUMHUH (214)

19 | Bo3ayx u ero cocras. 18.11.21 § 12, ynp.1-3

20 | Pacuér oObema KOMIIOHEHTa Ta30BOM 23.11.21 § 12, ynip.4,6
CMECH 10 €ro 00BLEMHOI JOJIE.

21 | Kucnooon. 25.11.21 § 13, ynp.1-7

22 ITnaxmuueckas nahoma No?  Tlonvuenye, 30.11.21 C.68
cobupanue u pacno3Hasamue KUCiopood. o '

23 | Okcusl. 1 02.12.21 § 14, ynp.1,2,3

24 | Bomonon. 1 07.12.21 § 15, ynp.1-4

25 ITnaxmuuecrkas naboma No3 ﬂnﬂvupyue, 1 09.12.21 C.74
cobupanue u pacno3Hasanue 6000pood. T '

26 | Kuciorsl. 1 14.12.21 § 16, ynip.1-4

27 | Commu. 1 16.12.21 § 17, ynp.1-4

28 | KonnuecTBo BeliecTna. 1 21.12.21 § 18, ynp.1,2,6

29 | KoamyecTBO BellecTBa. 1 23.12.21 § 18, ynp.3.4,5

30 | MossipHbIii 00BEM Ta30B. 1 11.01.22 § 19, ynp.4,5,6

31 | Pacuetrnl ¢ ncrnonb3oBanueM «KoamduecTBo 1 13.01.22 § 18,ymp.7, § 19 ynp.8,9
BEIECTBa», «KMOJISIpHBIN 00BEM Ta30BY.

32 | PacyeThl M0 XMMHYECKUM YPABHEHUSM. 1 18.01.22 § 20, ynp.1,2.,4

33 | PacyeThl N0 XUMUYECKUM YPABHEHUSIM. 1 20.01.22 § 20, yop.3

34 | Boga. OcHOBaHUS. 1 25.01.22 § 21, ynp.1,4,6

35 | PactBopbl. MaccoBasi 107151 paCTBOPEHHOTO 1 27.01.22 § 22, ynp.3,8
BEILIECTBA.

36 | PactBopsl. MaccoBas 107151 paCTBOPEHHOIO 1 01.01.22 § 22, yp.6,10
BEILIECTBA. ’ ’

37 IIYYpaKmuquKaﬂ paboma Ned. 1 03.02.22 C.97-98

[pucomosnerue pacmeopos coell ¢ ux

3A0AHHOU MACCOBOU 00JIEll.

38 | O0oO1IEeH e U CUCTEMATU3ALIMS] 3HAHUH 110 1 08.02.22 [ToBTOpHUTH § 12-22

teme «BaxHenme npeacTaBuTenu

11



HEOPTraHUYECKUX BEIIECTB.
KonndecTBeHHBIE OTHOIICHHS B XUMHUN.
39 | Kommponvnas paboma Ne 2 no meme 1 10.02.22 § 12-22
«Baoicnetiwue npeocmasumenu
Heop2aHUu4yecKux 6euecms.
Konuuecmeennuvle omuowenuss 8 Xumuuy.
Paznen 3. OcHOBHBIE KJIACChl HEOPraHu4yeckux coequnenni (12 4)
40 | Okcuppl, X KiaccupuKalus. 1 15.02.22 § 23, ynp.1-4
41 | Okcuapl, X XUMHUYECKHE CBOMCTRA. 1 17.02.22 § 23, ynip.5,6
42 | OcHoBaHUs, NX KJIacCH(UKAIIHS. 1 22.02.22 § 24, yop.1,5
43 | OcHOBaHMS, MX XUMHUYECKHUE CBOMCTBA. 1 24.02.22 § 24, ynp.2,4,6
44 | Kuciotel, uX KiacCuUKaAIIHSL. 1 01.03.22 § 25, ynp.1,2,3,6
45 | KucioTel, BX XUMHYECKHE CBOMCTB. 1 03.03.22 § 25, ynp.4,5,7
46 | Conu, ux kjnaccudukaimsi. 1 10.03.22 § 26, ynip.1-4
47 | Conu, UX XUMHUYECKHE CBOMCTBA. 1 15.03.22 § 26, ynip.5,6
48 |T'eHeTnueckas CBsA3b MEXAY Kiaccamu 1 17.03.22 § 27, ynp.1,3,6
HEODTaHUYECKUX COCTMHEHHH.
49 IThawmuueckas nahoma No5. Pewenue 1 29.03.22 C.120
9KCNEePUMEHMATIbHLIX 3A0ad.
50 | O6o0mieHre U cucTeMaTu3alys 3HaHUK 110 1 31.03.22 IToBTOopUTH § 23-27
Teme «OCHOBHBIE KJIACChl HEOPTaHMYECKUX
COCJIMHEHUI.
51 | Kommponvuas paboma Ne 3 no meme 1 05.04.22 § 23-27
«OcHoBHbIE  KNACCbl  Heop2aHudecKux
COCOUHEHUILY.

Paszgen 4. Ilepyuoanyecknii 3aK0H U NEPUOAMYECKAs CHCTeMa XUMHYeCKUX djieMeHTOB .M. Menaeneesa.

Ctpoenue atoma. (74)
52 | EcrecTBeHHBIE CEMEUCTBA XUMHYECKHUX 1 07.04.22 § 28, ynp.6,7
AJIEMEHTOB. AM(OTEPHOCTD.
53 | OTkpeiTHE nepuoauyeckoro 3akona JI.U. 1 12.04.22 § 29, ynp.4,5,6
MenpaeneeBbiM.
54 | OCHOBHBIE CBEJACHHS O CTPOCHHUM aTOMOB. 14.04.22 § 30, ynip.4,5,8
55 | Crpoenue 2JICKTPOHHBIX 000J109eK 19.04.22 § 31, ynp.3.4,5
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aTOMOB.

56 | Ilepuoanuyeckass cuUCTEMa XHUMHYECKUX 1 21.04.22 § 32, ynp.3,6
anemenToB J[.1. Menneneena.
57-58 | XapakTepucTuka  2JIEMEHTa 10  €ro 2 26.04.22 § 33, ynp.3.,4,5,7
MIOJIOKEHUIO B IEPUOANYECKOMN CUCTEME.
Paznen 5. Xumudeckasi cBsizb. OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakunu (10 1)
59 | MoHHas XxuMHU4YECKas CBSI3b. 1 28.04.22 § 34, ynp.3.4,5
60-61 | KoBaneHntnas XUMHUYECKast CBSI3b. 2 03.05.22 § 35, ynp.3,5
KoBaneHTtHass HenmojspHas XUMHUYECKas § 36, ynp.3,5
CBSI3b. KoBanenTtHas noJIsIpHAst
XUMHYECKAs CBS3b.
62 | Merannnueckass XUMHUUYECKas CBS3b. 05.05.22 § 37, ynp.3,5,6
63 | O000IIEHNE U CUCTEMATU3ALMS 3HAHUI 110 10.05.22 IToBTOpHUTH § 34-39
temaM  «llepuomnuecknii  3aKOH U
NEepUOANYECKasl CUCTEMa  XUMHUYECKHX
anementoB .M. MenneneeBa. CrpoeHune
aTomMa» U «XUMUYECKasi CBSI3bY.
64 | Konmponvuas paboma Ne 4 no memam 1 12.05.22 § 34-39
«llepuoouueckuii 3axKon u nepuooudeckas
cucmema xumudeckux onemenmos J.H.
Menoeneesa.  Cmpoenue  amoma» u
«Xumuueckas ces13v).
65 | CrenneHb OKUCIICHUSL. 1 17.05.22 § 38, ynp.4,5,6
66-67 | OKUCTUTETHbHO-BOCCTAHOBUTEIHHBIC 2 19.05.22 § 39, ynp.5,6,7
pEeaKInu.
68 | UToroBoe moBTOpEHHUE 3a KypC 8 Kjacca. 1 24.05.22
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KPUTEPUU OUEHUAHUSA YCTHBIX OTBETOB U IMCBMEHHBIX PABOT 110 XUMHUH

Pe3ynbrarel 00y4eHHs] XUMUU TOJKHBI COOTBETCTBOBATH OOIIMM 3a/ladaM MpeAMETa U TPeOOBAHUSAM K €r0 YCBOCHHUIO.
Pe3ynbTarel 00yueHHs OLIEHUBAIOTCS MO MATHOAIILHON cucTeme. [Ipu oneHKe yuuThIBAIOTCS CIEAYIOUINE KaueCTBEHHble MOKa3aTeNln
OTBETOB:
* r1yOnHa (COOTBETCTBUE M3YUEHHBIM TEOPETUUECKUM 00O0OIIEHUSIM);
*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B ITPOrpaMMe YMEHUSAM IPUMEHSThH NOJYYEHHYIO HH(POPMALIUIO);
*II0JIHOTA (COOTBETCTBUE 00BEMY ITPOTrpaMMbl U UHPOpMAITUN YUCOHHKA).

[Ipu olLileHKE YYUTHIBAIOTCS YUCIIO U XapaKTep OMUOOK (CYIIeCTBEHHbIE UM HECYLIECTBEHHBIE).
CyuiecTBeHHbIE OIIMOKK CBSI3aHbI C HEJIOCTATOYHOM TIyOMHOW M OCO3HAHHOCTHIO OTBETa (HANpUMeEp, YYEHUK HEMPaBUIBLHO yKa3al
OCHOBHbBIC TIPU3HAKH MOHATUMN, SBJICHUN, XapaKTepHbIE CBOMCTBA BEIIECTB, HEMPABWIBHO CHOPMYIUPOBAI 3aKOH, MPABUJIO U T.JA. WU
YYEHHK HE CMOI' MPUMEHUTh TEOPETUYECKUE 3HAHUSI I OOBSCHEHUS W TPE/ICKa3aHUs SIBJICHUM, YCTAaHOBJICHHH MPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€H, CPAaBHEHUS U KJIacCU(DUKAIMY SIBICHUHN U T. I1.).
HecymecTBeHHbIe OMIMOKK ONPEENIAIOTCS HETIOJIHOTOW OTBeTa (Hampumep, yIyleHHe U3 BUJa KaKoro-Jinbo HexapaKTepHOro (akra
P ONMCAHUM BelllecTBa, npouecca). K HUM MOKHO OTHECTH OTNOBOPKH, ONMCKH, JOMYIIEHHBIE [10 HEBHUMATEJIBHOCTH (HAalpUMeEp, Ha
7Ba 1 OoJiee ypaBHEHUI peaklrii B TOJTHOM HOHHOM BHUJIE JIOMYyIIeHa O/Ha OIMOKa B 0003HAUCHUH 3apsiaa UOHA).

Pe3ynbpTatel 00ydeHHs TPOBEPSIIOTCS B MPOLECCE YCTHBIX M MHUCHMEHHBIX OTBETOB YYaIIMXCS, a TaKKe MPHU BBHIMOJTHEHUU HMH

XUMHUYECKOT0 IKCIIEPUMEHTA.

OuneHka yCcTHOTO OTBeTa

Ouenka «S5»: OTBET MOJHBIM U MPABWIbHBIM HA OCHOBAHMM W3YYEHHBIX TEOPHUI; MATEPHUAI U3JI0KEH B ONPEAEIEHHON JIOTHYECKON
IIOCJIEIOBATEILHOCTH, JINTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSATEIIbHBIN.

OueHka «4»: OTBET MOJHBIM M NPABWIBHBIA Ha OCHOBAHWM M3YUYEHHBIX TEOPUH; MaTepuall U3JI0KEH B ONPEICICHHON JIOTHYECKON
[OCJIEI0BATENBHOCTH, IIPU 3TOM JIOMYLIEHBbI ABE-TPU HECYIIECTBEHHbIE OIIMOKH, UCIIPABIEHHBIE IO TPEOOBAHUIO YUUTEIIS.

Ounenka «3»: OTBET IOJIHBIM, HO MTPH 3TOM JIOMYLIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEMOJHBIN, HECBSA3HBIH.

Ounenka «2»: npu oTBeTe OOHAPYKEHO HEMOHUMAHUE YYaIUMCSl OCHOBHOTO COJIEP)KaHUs yueOHOro MaTepuaia WiK JOIMYIIEHbI Cy-
IECTBEHHBIE OIIMOKU, KOTOPBIE yUaIIHiiCsSI HE MOKET UCIIPABUTh MTPHU HABOSIIMX BOIIPOCAX YUUTEIIS.

OIIeHKa INHUCBbMEHHBIX paGOT

Ouenka IKcnepumMeHmanbHbIX YMEHUIL
OneHka cTaBUTCSI HA OCHOBAaHMU HAOMIOACHUS 32 yYallMMHUCS U MUCbMEHHOTO OTYeTa 3a paldoTy.
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Onenka «5»: paboTa BBINOJTHEHA TOJHOCTHIO W TIPABWIIBHO, CICTAHBI TMPaBWIbHBIC HAOMIOJCHUS W BBIBOJBI, SKCIECPUMEHT
OCYIIECTBJICH II0 TIUIAHY C YyYeTOM TEXHHUKH O€30MacHOCTH © TMpaBWi pabOTBl ¢ BEIECTBAMH W  O0OpPYJOBaHHEM;
IIPOSIBJICHBI  OPTaHU3AIMOHHO-TPY/IOBbIC YMEHHSI (ITOICPKUBAIOTCS YHUCTOTa pabodero Mecta W TIOPSJAOK HAa CTOJNE, SKOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).

Ouenka «4»: paboTa BBITIOJIHEHA MPABUIILHO, ClIeTaHbl MPABUIIbHBIE HAOIOAEHHS U BBIBOJIbI, HO TIPU 3TOM 3KCIIEPUMEHT MPOBEJICH HE
MOJIHOCTBIO WJIU JIOMYIIEHbl HECYIIECTBEHHbIEC OIMOKHN B paboTe C BEIeCTBAMU U 000PYJ0BaHUEM

Onenka «3»: paboTa BBINOJHEHA NPABWIHBHO HE MEHEE YEM HAIOJIOBUHY WJIM JIOMYIIEHA CYIIECTBEHHAas OIIMOKa B XOJe
IKCIIEPUMEHTA, B 00BICHEHUH, B ODOpMIICHHH palbOThl, B COOJIIOICHUN MPABUII TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ BEUIECTBAMU U
o0opyoBaHUEM, KOTOPAsk UCIIPABIISETCS 1O TPEOOBAHUIO YUHUTEIIS.

Ouenka «2»: nonyiieHsl a8e (1 0oJiee) CyIeCTBeHHbIE OMMOKHN B X0J1€ SKCIIEPUMEHTA, B 00BsICHEHNH, B 0(hopMiIeHIH pabOThI, B CO-
OJFOJIEHNN TIPABUJI TEXHUKW OE30MAaCHOCTH TpH padOTe ¢ BEIIeCTBaMHU M 000pYyJOBaHUEM, KOTOPHIE YUAITUICS HE MOXXET HCTIPABUTH
Jaxe 1o TpeOOBAHUIO YUUTENS.

Ouenka ymeHnuil peuiams IKCHEPUMEHMATIbHbLE 3A0aAYU

Onenka «S»: MIaH peIIeHUS COCTaBJICH MPaBUILHO; MPABUIBHO OCYIIECTBJICH MOAOOP XMMHYECKUX PEAKTUBOB M 000PYIOBAHUS;
JIaHO TTOJTHOE OOBSICHEHHE M CJIeTIaHbl BBIBOJIBI.

OuneHka «4»: TUTaH PENICHUs COCTABJICH MPAaBWIBHO; MPABUIHBHO OCYIIECTBIICH MOJA00p XUMHUYECKHX PEAaKTUBOM U 000pYyJAOBaHUS,
IIPH ATOM JIOITYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK B 00BSICHEHUH U BHIBO/IAX.

Ounenka «3»: TIaH pelieHnus COCTABIICH MPAaBUIIbHO; MPABUIIBHO OCYIIIECTBIICH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYI0BaHUS, HO
JIOTTyIIIEHA CYIIIECTBEHHAsI OITMOKA B 00BSICHEHUH M BHIBOJIAX.

Ouenka «2»: nonyiieHsl ase (1 0oJiee) omuOKH B TJIAHE PEIICHHUs, B TIOI00pe XUMHUYECKUX PEaKTUBOB M 000pYA0BaHUS, B OOBSICHE -
HUU U BBIBOJIAX.

Ouenka ymenuii pewiams paciemusie 3a0a4u
Ounenka «5»: B JOTHYECKOM PACCYXKACHUHU U PELIEHUU HET OLIMOOK, 3a/ja4ya pelieHa paluoHaIbHbIM CIIOCOOOM.
OueHka «4»: B IOTHYECKOM PACCy’KJIEHUU U PELICHUU HET CYLIECTBEHHBIX OIMOOK, HO 3a/laya pelieHa HepaloHaIbHbIM CITIOCOO0M
WIH JIOMYILEHO He OoJiee IBYX HECYLIECTBEHHBIX OIIMOOK.
Ounenka «3»: B JIOTUYECKOM PACCYkJACHUHM HET CYIIECTBEHHbIX OLIMOOK, HO JIOMYIIEHA CYLIECTBEHHAs OLIMOKAa B MAaTEMaTHYECKUX
pacuerax.
OuneHka «2»: UMEIOTCS CYIIECTBEHHBIE OIMOKU B IOTUYECKOM PACCY’KJICHUU U B PEIICHUU.

Ouenka nucbMeHHbIX KOHMPOJIbHBHIX PadOm
Ouenka «5»: OTBET MOJHBIN U MPABUILHBIN, BO3MOKHA HECYIIECTBEHHAS OIIHMOKA.
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Ouenka «4»: OTBET HEMOJHBIN WK AOMYLIEHO HE 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.
Ouenka «3»: paboTa BBINOJHEHA HE MEHEE Y€M HAIlOJIOBHMHY, JOIYIIEHAa OJHA CYUIECTBEHHAas OIMMOKa W MPU 3TOM JBE-TPH

HECYLIECTBEHHBIE.
Onenka «2»: paboTa BbINOJHEHA MEHBIIE YEM HAMOJIOBUHY UJIU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

[Ipu olieHKe BBIMOJHEHUS MUCHMEHHOM KOHTPOJIBHOM pabOThl HEOOXOAMMO YUUTHIBATH TpeOOBaHUS €IMHOTO opdorpaduyeckoro

pexuma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJBHYIO PabOTy KOPPEKTUPYET MPEIIECTBYIONIME NMPU BBHICTABJICHUU OTMETKHU 32 YETBEPTh, IMOJTYTO/IUE,

To.

Ol{BHKa RUCbMEHHbIX Komﬂuuuposaunbtx KOHInpOJleblxpdﬁOln

Onenka «5»: 88-100% BBIITOJIHEHHUS
Onenka «4»: 62-86% BBIITOJTHEHUS
Onenka «3»: 36-60% BBITTIOTHEHUS
OneHka «2»: 0-34% BBITTOTHEHUS

YYEBHO - METOANMYECKOE OBECIIEYEHHUE

1. ABTopckas nmporpamma: Xumus. [Ipumepusie paboune mporpammel. [Ipeamernas muaus yueouukoB O. C. ['abpuensna, 1.T.
Octpoymona, C.A. CnagkoBa. 8 — 9 kiraccel: yaeOHOe mocooue st o0meodpazoBarensubix opranuzanuii / O. C. I'abpuensn, C.A.

Cnankos. — M.: IIpocsemenue, 2019. — 80 c.
2.«Xumus. 8 Kaace»: yueOHUK Jjisi o01eoopazoBarenbubix yupexaenuii / O.C. 'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. -2-¢ u3.

- M.: IIpocBemenue, 2020. —175 c.: ni.

Jdas yunreas:
1. Metonuueckoe nocodue k yueonuky O.C. I'abpuensna «Xumus. 8 kinace» / O.C. 'abpuensH, A.B. Kynmosa. — M.: IIpocsenienue,

2015.-224,[2] c.:
2. Xumus. 8 kiace: yueOHuK a1 oomieoOpazoBatenbHbix yupexaenuit / O.C. 'abpuensu, N.I'. Octpoymos, C.A. CnaakoB. — 2-€ U311, —

M.: ITpocBemenue, 2020. — 175 c.: un.
3. Kontpomnbubie u mpoBepouHbie paboTsl k yueoHuky O.C. ['abpuensna «Xumus. 8 knacey / ['abpuensn O.C., bepeskun I1.H.,

VYmakoBa A.A. — M.: Jlpoda, 2015. — 208 c.
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4. Tetpanb s 1a00paTOPHBIX OMBITOB U MpakTHUUecKuX padbot k yueOHuky O.C. N'abpuensna «Xumus. 8 knace» / O.C. 'aGpuensiy,
N.B. Akcenosa, N.I'. OctpoymoB. — M.: [Ipoceenienune, 2020.

5. Tetpanp 11t OLeHKH KadecTBa 3HaHUM K yueOHuKky O.C. I'aOpuensna «Xumus. 8 knacey» / O.C. 'abpuensan, A.B. Kynuosa. — M.:
Hpoda, 2015. - 112, [3] c.:

st o0yvarommxesi:
1. Xumusi. 8 kiacc: yueOHuK 151 obmeo0paszoBarenbHbIX yupexaenuit / O.C. ['abpuensn, U.I'. Octpoymos, C.A. CnaakoB. — 2-¢ uz. —
M.: ITpocBemenue, 2020. — 175 c.: un.
2. Pabouas terpaas k yueOHuky O.C. 'abpuensna «Xumus. 8 kimace» / O.C. I'abpuensn, C.A. Caaakos, U.I'. OctpoymoB. — M.:
IIpocsewmenne, 2020.
3. Terpanp 1uist 1aOOpPaTOPHBIX OMBITOB U MpakTUYECKUX padoT k yueoHuky O.C. ['aOpuensna «Xumus. 8 knacey / O.C. N'abpuensi,
A.B. Kynmoa. — M.: Jlpoda, 2015. — 96, [2] c.:
4. Terpaab nmst olleHKM KauecTBa 3HaHUM K yueOHuKy O.C. 'abpuensna «Xumus. 8 kinace» / O.C. IN'abpuensn, A.B. Kynmosa. — M.:
Hpoda, 2015. - 112, [3] c.:
5. dunarnoctudeckue padbotsl k yueoHuky O.C. N'abpuensna «Xumus. 8 kimacey» / A.B. Kynmosa. — M.: Jlpoda, 2015. — 112, [2] c.:

MULTIMEDIA - noaaep:kka Kypca « XuMHs»

* http://school-collection.edu.ru/ - equnas xommeknus [{udpossix O6pazoBarenbHbIX Pecypcon
* https://drofa-ventana.ru/ - caiit u3gatenabcTBa «JIpodar.

* http://window.edu.ru/ - enuHOE OKHO JIOCTyTa K 00pa30BaTEIbHBIM PECypCaM.

* https://www.prosv.ru/ - cailT uznarenbctBa «lIpocBenienue»
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