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MHHOACHUTEJBbHAA 3AIINCKA

PaGouass mporpamma mo xumuu Juis oOyuaronmxcs 9 kiacca COCTaBlieHa Ha OCHOBE
TpeboBaHuii K pe3ynbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
oOuiero obpaszoBaHus, HpeacTaBieHHbIX B denepanbHOM rocyaapCcTBEHHOM 00pa30oBaTEIbHOM
CTaHJapTe OCHOBHOTO oOmiero oOpa3oBaHMsA, € YYETOM paclpeieiCHHbIX 10 Kjaccam
poBepsieMbIX TpeOOBaHUM K pe3ylibTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTeNbHOI MPOrpaMMbl
OCHOBHOTO 0oO0miero o0pa3oBaHMs M 3JEMEHTOB  COJACP)KaHHs, MPEACTABICHHBIX B
YHuBepcaabHOM Koau(pUKaTope MO XMMHUH, a Takxke Ha ocHoBe I[IpumepHoil mporpammbl
BOCIIUTaHHUS OOYYalOIUXCs IMPH TOJTYYEHUH OCHOBHOTO OOIIero oOpa3oBaHHMS M C Y4ETOM
Konnenmnuu npenojaBanus ydyeOHOTo mnpeamera «XUMHsD B 00pa30BaTeIbHBIX OpPraHU3aLUAX
Poccuiickoit denepanunn, peaau3yroUMX OCHOBHbIE 00IIe00pa3oBaTelbHbIE MPOrpPaMMBbl (YTB.
Pemennem Komnernn MunucrepcTBa npocsemenuss Poccun, nporokon ot 03.12.2019 N IIK-
4BH).

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSI»

Bxman yweOnoro mpenmera «XuMHs» B JOCTHXKEHHE Ieleld OCHOBHOTO OOIMIETO
o0Opa3oBaHusl OOYCJIOBJIEH BO MHOIOM 3HAa4€HMEM XUMHUYECKOW HAyKU B IO3HAHWU 3aKOHOB
OPUPOMBI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHJI OOLIECTBA M CO3JaHUU HOBOU 0a3bl
MaTepHabHON KYJIBTYPHI.

XuMHusl, Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK, pPacpOCTpaHMIa CBOE BIUSIHHUE HA BCE
00J1acTH 4€JIOBEUYECKOTO CYILECTBOBAHUS, 3aJajla HOBOE BUJIEHUE MUPA, cTaja HEOThEMIIEMbIM
KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM KM3HHU OOIIECTBA. 3HAHUE XUMUU
CIIy’KMT OCHOBOM i1 (OpPMHUpPOBAaHUS MHPOBO33PEHMSI UYEJIOBEKAa, €ro IMpeACTaBICHUN O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAOT (GOpPMUPYEMble XUMHUEH MpPEACTaBIECHUS O
B3aMMOIIPEBPAIICHUSAX JHEPTHH W 00 DBONIONMHM BEIIECTB B TNPHUPOJE; COBPEMEHHAs XUMHUS
HalpaB/ieHa Ha pelleHHe TI100aJIbHbIX MpOoOJeM YCTOHYMBOTO Ppa3BUTHS 4YeJIOBEYECTBA —
CBIPBEBOM, DHEPreTUYEeCKOW, MUIIEBOM M  3KOJOTMYecKod Oe30macHOCTH, MpodieM
3/IpaBOOXPAHEHMUSL.

B ycrnoBusix BO3pacTarolero 3HAYEHUS XUMUU B JKU3HM OOLIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUECKOT0 00pazoBaHMs. B mane conuanuzanuu oHO SBISETCS OJHUM U3
ycIoBHid (POPMUPOBAHUS UHTEIUIEKTA JINYHOCTA M TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY UEJIOBEKY XHMHUYECKHE 3HaHHUs HEeOOXOAMMbI Il NPHOOpETeHus
OOLIEKYJIbTYPHOTO YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI000Opa3HOM KHM3HM OOIIECTBAa, Ui OCO3HAHMA BAXHOCTH Pa3yMHOIO
OTHOUICHUSI K CBOEMY 3/I0POBBIO M 3[IOPOBBIO IPYIHX, K OKpYy’Karolleld MpUpOAHON cpene, A
IPaMOTHOTO MOBEIEHUS NPU HUCIOJIb30BAHUHU PA3TUYHBIX MaTepHaIOB M XUMHUYECKUX BEILIECTB B
MMOBCETHEBHOW JKU3HU.

Xumuueckoe oOpa3oBaHME B OCHOBHOM IIKOJIE SBJSiETCS 0a30BBIM MO OTHOIIEHUIO K
cucTeMe oOIIero XuMU4Yeckoro oopazoBanus. [loaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT HpUcyle oOLeMy XMMHUYECKOMY OOpa3OBaHUIO KIHOYEBbIE IIEHHOCTH, KOTOpBIE
OTPaKAIOT TOCYAapCTBEHHBIC, OOINECTBEHHbIE W WHIMBUAyAIbHBIE TOTPEOHOCTH. OTUM
OTIpeieNIeTCsl CYIIHOCTh 00IIel cTpareruu o0y4yeHHsl, BOCIIMTAHUS U Pa3BUTHs O00YyUarOIIUXCS
CpelCTBaMU YU4EOHOro npeameTa « XuMus».

W3zyuenue npeamera:

1) crmocoOCTByeT pealu3alid BO3MOXKHOCTEH Il caMOpa3BHTHS W (opMUpoOBaHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el U (PyHKINOHATIBHON IPaMOTHOCTH;

2) BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH MOJIPOCTKOB,
HaBBIKOB HMX  CaMOCTOSATENBbHOM  yueOHOM  AEATENbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENILCKUX YMEHHUI, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HHM, TaK U B
npo(hecCHOHANEHOM e TeNbHOCTH;



3

3) 3HaKOMHT cO CHeuu(UKON HAYYHOTO MBIIIJICHUS, 3aKJIAJbIBAET OCHOBBI IIEIOCTHOTO
B3IUIs1]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHOHAY4YHOU IPAMOTHOCTH IIOJPOCTKOB;

4) crocobcTByeT (OPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHOHAYYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOM BKJIAJ B SKOJOTHYECKOE OOpazoBaHHE
LIKOJIbHUKOB.

Ha3Banuble HampaBieHUs: B O0YYEHUH XUMHU 00ECIIEUNBAIOTCS cenn(UKoi coaepx anus
peaMeTa, KOTOPBIH SBJISETCS MeJarorn4ecky aJalTHPOBAaHHBIM OTpakeHUEM 0a30BOH HayKu
XUMUH Ha ONPEeIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumun 0CHOBHOH HIKOJIBI OPUEHTHPOBAH HA OCBOCHHE 00YYarOLMMHCA OCHOB
HEOPTraHMYECKOM XUMHUM W HEKOTOPBIX TOHSITHH WM CBEICHUN 00 OTIENBbHBIX OOBEKTaX
OpPraHMYECKON XUMHHU.

CtpykTypa conepxaHus npeaMera chopMUpPOBaHA HA OCHOBE CHCTEMHOIO TMOAXO0JA K €ro
n3ydyeHno. CopepxaHue CKJIAAbIBAETCS M3 CHUCTEMBl IOHATHM O XMMHMYECKOM DJJIEMEHTE U
BEIIECTBE M CHCTEMBl IMOHATUH O XUMHUECKOW peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 MPUHIUILY IIOCIEA0BATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETUUYECKUX
IIPEACTABICHUI PA3HOIO YPOBHS: AaTOMHO-MOJIEKYJISIPHOTO Y4YE€HHMs KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs [lepumonnyeckoro 3axona . M. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa
XUMHUHM, YYEHHMs] O CTPOEHMUM aToMa U XHMHYECKOM CBS3M, IPEACTaBICHUN 00
JNIEKTPOJIMTUYECKOM ~ UCCOLMALIMM  BEUIECTB B pacTBOpax. Teopernyeckue  3HaHUSA
paccMaTpuBalOTCS HAa OCHOBE OMIIMPUYECKH IIOJNyYEHHBIX M  OCMBICIICEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTOMY, BBINOIHASA (PYHKIIMHA OOBSICHEHUS
U IPOTHO3UPOBAHHS CBOMCTB, CTPOCHMS M BO3MOXKHOCTEH INPAKTUYECKOTO IPUMEHEHHUS U
MIOJIyYEHUS U3Y4YaEMBbIX BEILECTB.

Takas opraHuzanus colep)kaHus Kypca CIOCOOCTBYET MpPEACTaBICHUI0 XHUMHUYECKOM
COCTABJIAIOIIEH HAy4YHOM KapTUHBI MHUpPa B JIOTUKE €€ CHCTEMHOW IpUPOAbl. TeM caMbiM,
oOecrieunBaeTcs BO3MOKHOCTh (POPMHUpPOBaHUS Y OOy4YaIOIIMXCSI LEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HAHMIO U METOJAM II03HaHUSA B HayKe. BakHO TakKe 3aMETUTh, YTO OCBOEHUE
COJepXKaHUs Kypca IPOUCXOAUT C INPHUBJICYCHHWEM 3HAHMM W3 paHEe H3YyYEHHBIX KYpCOB:
«Oxpyxarommiit Mup», «buonorus. 5—7 knaccb» n «Pusnka. 7 Kiacey.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEIMETA «XUMUS»

K HampaBneHuI0 MNepBOCTENEHHOM 3HAYMMOCTU MpH peaau3aluyd 00pa3oBaTEIbHBIX
byHkuii npeamera «XUMHS» TPAJULUMOHHO OTHOCAT (OpMHpOBaHME 3HAHUM OCHOB
XMMHUYECKON HAyKH Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKON EATEIIbHOCTH
YeJIOBEeKa M KAK OJHOIO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHlL. 3ajaya MNpeaMeTa COCTOUT B
(OpMHpPOBAHNU CHCTEMBl XMMHUYECKHX 3HAHMM — BaKHEHIIMX (DaKTOB, MOHATHUN, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUH, AOCTYMHBIX 0000IIEHUH MUPOBO33PEHUYECKOr0 XapaKTepa, si3bIKa
HayK{, 3HAaHUM O HAY4YHBIX METOJAX M3Yy4YCHHUS BELIECTB U XMMHUYECKUX PEAKLHM, a TAKXKE B
(GbOopMUPOBAHUU U PA3BUTHUH YMEHUH M CIIOCOOOB JESTENbHOCTH, CBS3aHHBIX C IJIAHUPOBAHUEM,
HaOJIOZIGHHEM M TPOBEJCHMEM XHMMHUYECKOIO HKCHEPUMEHTa, COOJIIOJCHHEM IPaBHI
06e30macHOTO 0OpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

Hapsiny ¢ 5Tum nenu u3y4eHus npeaMera B IporpaMMme YTOUHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOTO oOmiero oOpasoBanus. CeromHs B
o0pa3oBaHMM 0CO00 3HAYMMOM TPHU3HAETCS HAMPABICHHOCTh OOyuYeHHs Ha pa3BUTHE U
caMOpa3BUTHE JMYHOCTH, (OpMHpOBaHHE €€ HUHTeUIeKTa W oOmed KyiabTypbl. OOyueHue
YMEHHUIO YUYUThCA M IPOJOJIKATE CBOE 0Opa3oBaHHME CaMOCTOSTENbHO CTAaHOBUTCS OJHOW M3
BOXHEHIINX (PYHKIUI y4eOHBIX IPEAMETOB.

B cBs3u ¢ 3TMM Npy M3y4EHHH NPEAMETa B OCHOBHOM WLIKOJIE JOMUHUPYIOLIEE 3HAYEHUE
nproOpenu Takue e, Kak:
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(dbopMHpOBaHHE HWHTEIUIEKTyaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOW K CamMoOOpa30BaHMIO,
COTPYIHHYECTBY, CaMOCTOSTECIBHOMY IPHUHSATHIO PEIICHWH, CHOCOOHOHM aIamTupoBaThCs K
6BICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

HAINpaBJICHHOCTh OOY4EHHs HAa CHCTEMaTHYECKOE NMPHOOIICHHE YYaIlUXCs K CaMOCTOSTEIbHOU
MMO3HaBATCIILHOM ACATCIIbHOCTU, HAYYHBIM MCTOJaM IIO3HAHMA, (bOpMI/Ip}IIOIJ_[I/IM MOTHUBALIUIO U
pa3BHUTHE CIIOCOOHOCTEH K XUMUH;

oOecriedyeHne  YCIOBHH,  CHOCOOCTBYIOLIMX  NPHOOPETEHHIO  OOyYarOIIMMHUCS  OMbBITa
pPa3HOOOpa3HOIl AEATENTPHOCTH, MO3HAHHUA M CAaMOIIO3HAHHS, KIFOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMIHBIX BUAOB JACATCIbHOCTH,

dbopMupoBaHrUEe yMEHHUH OOBSCHITH M OLICHWBATH SIBICHHS OKPYXKAIOLIETO MUpPAa Ha OCHOBAaHUHU
3HAHUM 1 OIIbITA, MMOJIYUCHHBIX TP U3YYCHUU XUMUH,

dopmupoBaHne y O0Oy4arOIMXCSl TYMaHHCTHYECKHMX OTHOUICHWH, TOHUMAaHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKH JKOJOTHYECKH IIEIeCOO0Pa3HOro TOBEICHUS B OBITY U
TPYIOBOH NEATENBHOCTH B LIENISX COXPAHEHHUS CBOETO 3JI0POBbS M OKPY)KAIOIIEH MPHUPOTHOM
Cpensl;

pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAaMOBOCHHTAaHHIO Ha
OCHOBE YCBOCHMS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIIs 1 HANPABIEHHOCTH JANBHEHINETr0 00yYeHUs.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI

N3yyenne xumun B 9 Kjacce HampaBlIEHO HA JOCTHIKEHUE OOYYArOIIMMHUCS JTUYHOCTHBIX,

METaIpPEeIMETHBIX U MPEIMETHBIX PE3YJITaTOB OCBOCHHSI YI€OHOTO MpeIMeTa.
JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHMS
JIOCTUTAIOTCSl B X0JI¢ OOyUeHHUsI XMMHUH B €IMHCTBE Y4€OHOW M BOCIUTATENLHOMN AEITeIhHOCTH
OpFaHI/I3aIII/II/I B COOTBCTCTBHMHM C TpaAUIIMOHHBIMU pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TNPUHATBIMA B OOIIECTBE MpaBWIaMH W HOPMaMu
MOBE/IEHNS U CIIOCOOCTBYIOT MpoOIlecCaM CaMOIO3HAHMSI, CaMOpPa3BUTHS M COLUAIM3ALUU
00y4aronuxcs.

JIM4HOCTHBIE Pe3ybTAThI OTPaKaOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTproTHYeCKOro BOCIMTAHUS

1) LEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HAaCIEAWI0, MOHMMAaHMS 3HAUYECHHMs XMUMHUYECKON HAayKh B KU3HH COBPEMEHHOTO
oOmiecTBa, CrOCOOHOCTH BIAAETh JIOCTOBEPHOW HMH(OpManMeld o MepeoBbIX JOCTHKEHUAX U
OTKPBITUSX MHUPOBOH M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHpa 1 00IIIECTBA;

I'pamxaaHcKoro BoCnMTaHUs

2) mpeAcTaBlIeHUS O COLHUAIbHBIX HOPMaxX M MpaBUIaX MEXKINYHOCTHBIX OTHOUIEHHH B
KOJJIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIONIE3HOHM, Yy4eOHO-
HCCJIEI0BATENbCKOM, TBOPUECKON M APYTHX BUIAX JCSITEIBPHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH NI€ATETHHOCTU MPHU BBHINOJIHEHUU Y4YeOHBIX, MMO3HABATEIBHBIX 3a7a4, BBHIOJHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAaHHIO
YW B3aMMOIIOMOIIM B TPOIECCE ITON Y4eOHOW IesATEeTbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJICHUE U TOCTYINKH CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

LleHHOCTH HAYYHOI0 MO3HAHUA

3) MHPOBO33PECHUECKHX TPEACTABICHUH O BEIIECTBE W XUMHUYECKOW PEaKInH,
COOTBCTCTBYIOIIINX COBPCMCHHOMY YPOBHIO PAa3BUTHUA HAYKH W COCTABJAIOIMIUX OCHOBY JJIA
NOHMMAHUA CYUIHOCTM Hay4YHOM KapTUHBI MHpa; MpEACTaBIeHUNH 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX YEJIOBEKa C MPUPOIHOM Cpenoil, 0 posu
XUMUH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEM;
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4) mo3HABaTEIBHBIX MOTHBOB, HAIPABIICHHBIX HA IMMOJYYCHHE HOBBIX 3HAHHWH 10 XHWMUH,
HEOOXOUMBIX 17151 OOBSICHEHHSI HaOJII01aeMbIX ITPOLIECCOB U SIBJICHUIA;

5) no3HaBaTenbHOMN, HHPOPMAITMOHHOW U YNTATEIbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM PadoThl ¢ y4eOHBIMU TEKCTaMM, CIIPABOYHOM JUTEpaTypoH, AOCTYIHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 00YYEHHIO U TO3HAHUIO, JTF0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIHCKOW JEATEIIEHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBIEHHOCTU U YPOBHs 00y4YeHHS B JajbHEHIIEM;

@opMHUpPOBaHUSI KYJbTYPbI 310POBbS

7) OcCo3HaHUS LIEHHOCTH »HW3HU, OTBETCTBEHHOIO OTHOMIICHHS K CBOEMY 3J0POBbIO,
YCTAaHOBKHM Ha 3JIOpPOBBI 00pa3 >KU3HU, OCO3HAHMS TOCIEACTBHA M HENPUSTHUS BPEIHBIX
NpUBBIYEK (YHNOTPEONECHUS alKOrojis, HAapKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOJICHUS
npaBwI 0E30MacCHOCTH TPH OOpalIeHUH C XWMHYSCKHMHU BEIIECTBAMHU B OBITY M peajbHOU
KU3HU;

TpynoBoro BocnuTaHusi

8) uHTepeca K MNPAKTUYECKOMY HU3YYEHHUIO Mpodeccuili W TpyAa pa3iudyHOTO poja,
YBOXEHUWE K TPYyAy M pe3yJbTaraM TPYAOBOM JI€ATEIbHOCTH, B TOM UYHCJIE Ha OCHOBE
NPUMEHEHUS NPEIMETHBIX 3HAHUI 10 XWUMHUH, OCO3HAHHOIO BHIOOpAa WHAMBUIYaTHHOU
TPACKTOPUHU TPOJOJKEHUsI 00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOIECTBEHHBIX HWHTEPECOB M TMOTPeOHOCTEH; yCHemHoN mpodeccHoHaIbHON
JNESATCIIBHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHWH; TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

IK0J0TrN4€eCKOr0 BOCIIMTAHUSA

9) 2KONMOTWYECKH IEeNeCOOOpPa3HOTO OTHOLIEHUS K MPUPOJE KaK HCTOYHHMKY JKH3HU Ha
3emiie, OCHOBE €€ CYIEeCTBOBAHUS, MOHUMAHUS IIEHHOCTH 3JI0POBOrO0 M O€30macHOro oOpasa
JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHM3HUECKOMY W TICHXHYECKOMY
37I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHHS MpaBUil O€30MacHOTO MOBEICHUS TPH paboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HH JIOJICH;

10) criocOOHOCTH MPHUMEHSATH 3HAHMS, IMOTyIaeMbIe TIPH H3YyUYCHUH XUMHUH, IS PEIICHUS
3a/1a4y, CBS3aHHBIX C OKPYJXKAIOUIeH MPHUPOAHON Cpeloil, MOBBIIICHHS YPOBHS SKOJOTHYECKON
KYJBTYpbI, OCO3HAHUS TJIOOAJIBHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIeM U MyTed MX perIeHus
MOCPEACTBOM METOJIOB XUMUU;

11) SKOJIOTMYECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B TTO3HABATEIIHHOM,
KOMMYHHKATHBHOM U COLIMATILHON MPAKTHKE.

MNJIAHUPYEMBIE METAIIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMeTHBIX pPe3ylbTAaTOB BBIACISIOT 3HAYMMBIE 7S (HOPMUPOBAHHUS
MHPOBO33PEHHUS OOIICHAYYHBIC TOHATUS (3aKOH, TEOPHs, MPUHIIUI, THMOTe3a, (PakT, cucrema,
MPOIIECC, IKCIEPUMEHT U JIp.), KOTOPHIE HCIIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaAMETax U MO3BOJITIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (DOPMUPOBATH ITPEICTABICHUE O
[[EJIOCTHOW HAyYHOW KapTHUHE MUpa, U YHHBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpbIE 00ecredYnBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU e TEIHHOCTH.

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHSI 00pa30BaTEIbHON TPOrpaMMbl IO XUMHU
OTpaKaroT OBJI/ICHUE YHUBEPCATHHBIMU TTO3HABATENLHBIMH JIEHCTBUSMU, B TOM YHCIIE:

ba30BbIMH JTOrHYEeCKUMU ACHCTBUAMU

1) ymMeHueM uUCHONIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBICH XHMHYECKUX TIOHITHHA (BBIACNATh MX XapaKTEpHbIE MPHU3HAKU,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSTHUSMHU), UCIIOIb30BaTh MOHATUS U OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SBIICHWH; BBIOMPATh OCHOBAaHUS M KPUTEPHUU s KiIaccHPHUKAITUN
XUMHYECKHUX BEIIECTB U XUMUYECKUX PEAKINil; yCTaHaBIUBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U
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MEXIY 00BEKTaMU U3yUEHUS; CTPOUTH JIOTHUECKUE PACCYkKIeHUs (MHAYKTUBHBIC, I€TyKTUBHBIC,
10 aHAJIOTHH); JIeNaTh BHIBOJIbI U 3aKIFOUCHUS;

2) yMEHHMEM TPUMEHATh B IIpollecce TO3HAHMS MOHATUS  (IPEIMETHBIE U

MeTanpeIMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHHU, MPEOOPA3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMUU MOJICIbHBIC MPECTABICHUS — XUMHYECKHI 3HAK (CHMBOJ 3JI€MEHTA),
XuMHu4eckass (opMyja W YypaBHEHHE XHMHUYECKOW pEakIuu — TpU peIIeHUuH ydeOHo-
MO3HABATENIbHBIX 3a/a4y; C Y4YETOM OTUX MOJENBHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIC MPHU3HAKH HU3yYaeMbIX OOBEKTOB — XMMHUYECKHX BEILIECTB U
XUMHUYECKHX DPEaKIHii; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbIE CBSI3U U
OPOTHBOPEYHs] B M3yYaeMbIX IPOLECCaX M SBJICHUAX; MpeajaraTb KPUTEPUU I BBISBICHUS
9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUUIl; CAMOCTOSITENIFHO BBIOMPATh CIIOCO0 pelieHus: yueOHOH
3a1aun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHWsS, BHIOMpATh HamOosee IMOAXOJSAIIUN ¢
y4E€TOM CaMOCTOSATEIbHO BBIICTICHHBIX KPUTEPHUER);

Ba3oBbIiMHE HcCIe10BATEIbCKUMH e CTBUAMU

3) yMeHHEeM UCTOIb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, A
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

4) nmpuoOpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPTAaHU3AIMH M TPOBEICHUIO YUYCHHYECKUX
SKCIIEPUMEHTOB: YMEHUE HAOII01aTh 32 XOJIOM MpoIlecca, CaMOCTOSATEIbHO MTPOTrHO3UPOBATH €TI0
pe3ynbpTar, (GopMyIUpoBaTh OOOOLICHHS W BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTYET O MPOeNaHHOI padoTe;

Padoroii ¢c nndopmaumeit

5) yMeHHeM BBIOMpATh, aHAIU3UPOBATH U MHTEPIPETUPOBATH MH(DOPMAIMIO PA3TUIHBIX
BUZOB U (OpPM MpPEICTABICHHs, MOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOIYJISIpHAsS
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl HWHTepHeTa);
KPUTHYECKH OIICHUBATh MMPOTUBOPEUNBYIO M HETOCTOBEPHYIO HH(OpMAITHIO;

6) yMeHHEM TPUMEHSATh pa3IU4YHble METOAbl W 3alpoChl TpPHU TOUCKE M OTOOpe
WH(GOPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJIWMBIX IS BBITIOJHEHHUS YYEeOHBIX W
MO3HABATENBHBIX 3314 ONpeAeNEHHOrO TUTA; MPUOOPETEHHE OMbITa B 007aCTU UCTIOIB30BaHUS
MHPOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH, OBNAJEHHUE  KYJIbTYpOH  aKTUBHOTO
WCIIONIb30BAaHUSl PA3NUYHBIX TMOUCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO
dopMmy mnpencTaBieHHs WHPOPMALUU M WLIIOCTPUPOBATH pelIaeMble 3a/laud HECIOKHBIMHU
CXeMaMH, IuarpaMMaMiu, ApyruMu popMaMu rpaduKu U UX KOMOWHAIUSMU;

7) yMEHHEM HCIIOIb30BaTh M aHAIM3UPOBATh B IMPOIECCe YUSOHOW M MCCIIEIOBATEIhCKON
JESATENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETHCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY>Karollel MPUPOTHON CPEBI;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHmeM 3amaBaThb BOMPOCH (B XOJ€ JAMAIOra W/WIM JIUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBaTh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIOJHEHHS
MPEI0KEHHOM 3a/1a4u;

9) mnpuobpereHue oOmbITa MPE3EHTAMH PE3yJbTATOB BBINOJIHEHUS XMMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JTAa0OPATOPHON pabOTHI MO WCCIECIOBAHUIO CBOMCTB
BEIIIECTB, y4eOHOTO MPOEKTA);

10) 3auHTEpPECOBAaHHOCTH B COBMECTHOW €O CBEpCTHHUKaMM II03HABaTENbHOU U
HCCJIEIOBATENIbCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
0o0IIMX MHTEPECOB W COTJACOBAHMS TMO3UIMH (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBHIE
HITYPMBD», KOOPAUHALIUS COBMECTHBIX JEUCTBUMN, OMpe/lelIeHe KPUTEPUEB 10 OLIEHKE KayecTBa
BBITTOJIHEHHOHM paboTHI U Ip.);
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YHuBepcaabHBIMH PeryJIATUBHBIMH A€ CTBUSIMHA

11) ymeHueM CaMOCTOSITEIBHO ONPENENATh LEIH JeATeIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO AEATEIbHOCTb,
BBIOMpaTh HamOoJsiee A(PPeKTUBHBIC CMOCOOBI peIIeHUs YYeOHBIX W IO3HABATEIIBHBIX 3aj1ad,
CaMOCTOATENIBHO COCTABIIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM IEHUCTBUM IIpU
BBIIOJIHEHUM 3aJaHUi C y4€TOM IOJY4YEHMs HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX —
BELIECTBAX U PEAKLINSX; OLIEHUBATH COOTBETCTBUE MOJIYUYEHHOTO PE3YJIbTaTa 3asiBJICHHON LEIIH;

12) ymeHueM HCHOJB30BaTh U aHAIM3MPOBATH KOHTEKCTHI, INpeljlaraéMble B YCIOBHUHU
3a/laHUN.

IINTAHUPYEMBIE TPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 10 OCBOCHUIO 00SA3aTEIBHOIO COJEp)KaHus,
YCTQHOBJICHHOT'O JIaHHOM TNpuUMepHOW paboyeil mporpamMmoil, BBIIEISIOT: OCBOEHHbBIE
o0ydJarlUMUCs Hay4YHble 3HAHHUS, YMEHHMS U CHOCOObI JEeHCTBUH, cnenupuyeckue yis
OpeaMETHON 00sacTh «XUMUsS», BUIBl JEATEIbHOCTH IO TMOJIYYEHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETALUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalUsIX.

[IpenmeTHble pe3ynabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH y OOYYArOIMXCS CIETYHOIIUX
YMCHHM:

1) packpvieamev cmbici OCHOBHBIX XMMHYECKHUX MOHSTHII: XMMHUYECKUI JJIEMEHT, aTOM,
MOJIEKYJ1a, HMOH, KAaTHOH, aHWOH, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIEHMs, XUMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETUIOBON d(PQPEKT peaKkiuu, MOJIb, MOJSIPHBI 00BEM, PACTBOP; ICKTPOIUTHI, HEAIEKTPOIHTHL,
JJIEKTPOJIUTUYECKAs JTUCCOLMALMSA, PEAKLUd HOHHOrO OOMEeHa, KaTajau3aTop, XHUMHYECKoe
paBHOBecHe, OOpaTUMble M HEOOpaTHMbIE pPEaKIHH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
peakuuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHME, aJlJIOTPOINS,
aM(pOTEepHOCTb, XUMUYECKas CBsI3b (KOBaJIEHTHAsl, MOHHAsI, METAJUIMUECKasi), KpUCTaIINYecKast
pEeIIETKa, KOppO3Us METAJUIOB, CIUIABBl; CKOPOCTb XHUMHUYECKOW pEaKUHH, MpPelelIbHO
nonyctumas koHuentpauus (IT1K) Bemectsa;

2) uwnocmpupoeéams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH (cM. 1. 1) u
MPUMEHSTh 3TU MOHATHUS IIPU OMMCAHUN BEUIECTB U UX MPEBpAIlECHU;

3) ucnonv3oéamv XUMHYECKYIO CHMBOJIMKY ISl COCTaBJCHHs (OPMYN BELISCTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

4) onpedensimp BaJCHTHOCTH U CTCNCHb OKUCICHUS XHMHYECKHX JJIEMEHTOB B
COCIMHEHUSX pPAa3JIMYHOrO0 COCTaBa; IMPUHAMJIEKHOCTh BEIIECTB K ONpEeAeNEHHOMY Kiaccy
COEMHEHUH 1Mo GopMyiaM; BUJ XUMHUYECKON CBSA3M (KOBAJICHTHAs, MOHHAs, METaJNIN4YecKas) B
HEOPraHMYECKUX COEIUMHEHUSX; 3apsj] HOHAa MO0 XUMHUYECKOW QopMmylie; XapakKTep cpeabl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COEAMHEHHUH, TUN  KPUCTAIMYECKOM  PEIETKU
KOHKPETHOI'O BEIIECTBA;

5) packpwvieamov cmuvicn Tepuoamueckoro 3akona JI. 1. MenzaeneeBa u JeMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHMCHIBATh U XapaKTepu30BaTh Ta0iIuuHyto ¢opMy lleproanueckoil cucrembl
XUMHUYECKHX 3JIEMEHTOB: pa3nyarh MOHATHUS «TaBHas noArpynmna (A-rpymma)y U «noOoyHas
noarpynna (b-rpymnmna)», Manble W OOJbIIME MEPUOJNbI; COOTHOCHUTH O0O3HAYEHHS, KOTOpPbHIE
UMEIOTCA B TEPHOAMYECKON TaONIMIE, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3aps] siipa, o0lee YUCIo 3JIEKTPOHOB U paclpe/esieHne uxX
0 AJIEKTPOHHBIM CJIOSIM); OOBSCHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB
U UX COCIUHEHMM B IpEJeNax MajblX MEPUOJOB U IVIABHBIX MOATPYII C YUYETOM CTPOECHHS HX
aTOMOB;

6) xraccuguyuposams XUMHYECKUE JICMEHTHI, HEOPraHUYECKUE BELICCTBA; XUMHUCCKHE
peakuuu (1o YMciay M COCTaBy YYacTBYIOIIMX B PEAaKLUU BELIECTB, 110 TEIUIOBOMY 3 (eKTy, 1Mo
WU3MEHEHUIO CTENIEHEN OKUCIEHUS] XUMUYECKUX JIEMEHTOB);
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7) xapaxkmepuzoeéamv (ONUCHIBATH) OOIME M CHEHU(PHUUCCKHE XUMHUYECKHE CBOMCTBA
IIPOCTBIX Y CJIOXHBIX BEILECTB, MOATBEPKIAsl ONUCAHUE PUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

8) cocmasnsimy ypaBHEHHs SIEKTPOIUTUYECKON NUCCOIMAIMU KHCIIOT, IIeIoveii u
COJICH; TOJHBIC M COKpAIIEHHBIC YPABHEHUS PEaKIUii MOHHOTO OOMEHa; ypaBHEHHs PEaKIIMH,
NOATBEP)KJAIOIUX CYLIECTBOBAHUE T'€HETHYECKOM CBA3M MEXKIY BELICCTBAMH Pa3JIMYHBIX
KJIACCOB;

9) packpwisamv cywHOCmMb OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKLHHA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca dTHX pPeaKLuii;

10) npoernozuposams CBOWCTBa BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS, BO3MOXXHOCTH
IPOTEKaHUsl XMMMUYECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

11) gbruucisims OTHOCHTEIBHYIO MOJICKYJISIPHYIO i MOJISIDHYIO MAcChl BEILIECTB; MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 110 (opMyJie COEIUMHEHUS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

12) cnedosams mpaBUIIaM TIOJNB30BaHMS XHMHYECKOW TMOCYIOoW H J1abOpaTOpHBIM
o0opyJ0oBaHHEM, a TakkKe IpaBWwiIaM oOOpalleHHsT C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLUUSMU IO BBIIOJIHEHUIO JAa0OPATOPHBIX XUMHUYECKHX OINBITOB [0 IOJYYEHHUIO U
cOOMpaHUI0 ra3000pa3HbIX BELIECTB (AaMMMAKa U YIJIEKUCIIOTO ra3a);

13) nposooums peaxiyu, MOATBEPKAAOIINE KAYSCTBCHHBI COCTAB PA3JIMYHBIX BEIICCTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHaT-, docdar-, cuinkar-,
cyiabdar-, TUAPOKCUA-UOHBI, KATHOHBl AMMOHMS M HMOHBl H3Y4YEHHBIX METaJJIOB,
IIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

14) npumernsims OCHOBHBIC OTIEPALIMN MBICIUTEIBHON NESITEIbHOCTH — aHAIN3 U CHUHTE3,
cpaBHeHHe, 0000I1IeHNe, CUCTEMAaTU3aLMIO, BBIABICHHE IPUUMHHO-CIIEICTBEHHBIX CBA3EH — JUIs
M3Y4YEHUsI CBOWCTB BEIIECTB U XUMHUYECKHX PEaKIUi; eCTECTBEHHOHAYyYHbIE METObl [TO3HAHUS
— HabJroIeHne, U3MEpEeHNe, MOJIETMPOBAaHUE, SKCIEPUMEHT (peasIbHbIA U MBICIICHHBIH ).

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme obmero oOpa3oBaHus «XUMHUS» TpU3HAHA O0s3aTEIbHBIM  yUEOHBIM
IpEeIMETOM, KOTOpPbI BXOOUT B cOCTaB mpeaMeTHoW obnactu «EcrecTBeHHOHayuyHBIE
[IPEAMETBDY.

VY4eOHbIM IIaHOM Ha e€ u3yueHue B 9 kilaccax oTBelleHO 68 yueOHbIX 4acoB — 2 4 B
HEZIEIIO.

JUis Kakaoro Kijacca MpeayCMOTPEHO pe3epBHOE ydeOHOEe BpeMsl, KOTOPOE MOXKET ObITh
UCMOJIb30BaHO  yYYaCTHMKaMK 0Opa3oBaTeNbHOTO Mpolecca B IemsiX  (GopMupoBaHUS
BapHaTUBHOW COCTAaBISIONIEH COJIEp)KaHUsl KOHKpeTHoW paboueil mporpammbl. Ilpu sTom
oOsi3aTenbHasi (MHBAapHaHTHAs) 4YacTh COJAEP)KAaHUS IpeAMEeTa, YCTAaHOBJIEHHAs MPUMEPHOM
paboueill mporpamMMoii, U BpeMs, OTBOJUMOE Ha €€ H3yueHHue, JIOJDKHBI OBITh COXpaHEHbI
MIOJIHOCTBIO.

B crpykType npumepHoil palouell mporpaMMbl Hapsioy C MOSICHUTEIbHOM 3amuCcKOM
BBIJICJICHBI CIIEAYIOLINE Pa3/IEIbl:

® [UIAHUPYEMBIC pe3yJIbTaThl OCBOCHHS y4yeOHOro mpenmera «XUMHA» — JIMYHOCTHBIE,
MeTaIpeAMETHBIE, TPEAMETHBIE;

e coJiepKaHue yueOHOro mpeaMera « XuMHs» 10 ToiaM 00y4YeHHs;

® I[PUMEPHOE TEMATHYECKOE IUIAHWPOBAHHE, B KOTOPOM [JETAIM3MPOBAHO COACPKAHME KaXKIOU
KOHKPETHOM TE€MBI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOJAUMBIX Ha €€ U3y4YECHHUE, U OCHOBHBIC BUJIbI
y4eOHOH NesATeNbHOCTH yYeHUKa, (opMupyemble NpU HU3YYEHUU TEMbI, NPUBEIEH IEpedyeHb
JIEMOHCTpAIHi, BBHITIOJIHAEMBIX YUUTENEM, U IEpPEeYeHb PEKOMEHIYEMBIX JTa00OPATOPHBIX ONBITOB
U MPAKTHYECKUX PA0OOT, BHIIOIHIEMbIX YUAIIUMHCA.



9

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

BemecTtBo M XUuMHYecKasi peaKus.

[lepmonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux osnementoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPHOJIOB, KalMs, KaJblMsl U HUX COCIUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepronyeckoii CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJbl XMMHYECKOM CBSI3U. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT TUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHApogHas W
TpUBMaAJbHAsA). XUMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCALIMXCS K pPAa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COEAMHEHUMN, TeHETUYECKasl CBSI3b HEOPraHUUECKUX BEILECTB.

Knaccudukanus XMMUYECKUX peakLuil M0 pa3iMyHbIM IpU3HaKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TEmIOBOMY 3(QeKry, Mo H3MEHEHHIO CTeleHen
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, 10 YUYAaCTHIO KaTaau3aTropa).

DK30- U 3HJI0TEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPaBHEHHUSI.

[Tonatue o ckopoctu xumuyeckoi peakuuu. IloHsTHE 00 OOpaTHMMBIX M HEOOPATHUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsrtue o
XMMHUYECKOM paBHOBeCcUH. DaKkTOpbl, BIMSAIOLIME HA CKOPOCTh XUMHUECKOW peakUuu u
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLUHU, 3JIEKTPOHHBIA OanaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YPaBHEHUHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknmii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust >neKTPOIUTHYECKON AUCCOIMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTH. KaTHOHBI,
AQHUOHBI. MexaHu3M JHUCCOLMAlMM BEIIECTB C pPa3jIMYHBIMM BHJAMHU XMMHYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiiun moHHoro oOMeHa. YCIOBUS NMPOTEKAaHUs peakUUid MOHHOIO oOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOIlCTBa KHCIIOT, OCHOBaHHI M cOjlei B CBeTe
IpeJCTaBIeHUH 00 IEKTPOTUTHUECKON Aucconnany. KauecTBeHHbIE peakiuy Ha

HoHBbL. [loHATHE O TUIpOIN3E CONE.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPHUCTAUNIMYECKHX PEIETOK
HEOPraHMYECKUX BEIECTB — METaNIOB U HeMeTaJlIoB (rpaduTa U anMasa), CII0KHBIX BEIECTB
(xyopuaa HaTpus); UCCIEIOBaHME 3aBHUCUMOCTH CKOPOCTHM XHMHYECKOM peakiuu OT
BO3/ICHICTBUS Pa3IMYHbIX (PAKTOPOB; MCCIIEIOBAHUE AJIEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB,
mpolecca  JMCCOLUMAIMM  KHUCJIOT, Menoueil u  coneil  (BO3MOMKHO — MCHOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPOBEACHUE OMbBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peakuil
HOHHOrO oOMeHa (oOpa3oBaHME OcCa/iKa, BBIJIEIEHUE Tra3za, OOpa30BaHUE BObI); OIBITOB,
WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (rOpeHue, peakuuu
pa3joXKeHUs, COEOUHEHMs); paclo3HaBaHUE HEOPTaHWYECKUX BEIIECTB C  I[TOMOIIBIO
KaueCTBEHHBIX peaKlUii Ha MOHBI; pElIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTasiibl M X COeAMHEHUS.

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHMsSI AaTOMOB, XapaKTepHbIE
crenieHn okucieHusi. CTpoeHne U (PU3NYECKUE CBOICTBA MPOCTBHIX BEIIECTB — TaJOI'€HOB.
XVMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEHCTBHE C METajulaMH, HEMETallaMH,
mienoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XHUMHYECKHE CBOWMCTBA, IOJy4YCHHUE,
npuMeHeHue. [IeicTBre XJ1opa ¥ XJIOPOBOJOPOJa Ha OPraHU3M YelloBeKa. BaykHenue XIopusl
1 UX HAaXO0XJICHUE

B IIPUPOJIE.
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OOmast xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HKAIMK KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3MYEeCKUe U XHUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, (PU3UYECKUE M XMMHUYECKHE CBOWCTBA
(oOme Kak MpeNCcTaBUTENs Kilacca KUCJIOT M crneuududeckue). XUMHUYECKUE pPeakluH,
JeKalye B OCHOBE IPOMBIIIICHHOTO CIIOC00a MoTyueHust cepHOM kucaoTel. [Ipumenenune. Conu
CEpHOM KMCIIOThI, KadyeCTBEHHasl peakius Ha cylibpaT-uoH. HaxoxeHnue cepbl U e€ coeluHEeHUH
B NpupoJe. XUMUUECKOE 3arpsi3HEHNE OKPY’KAIOLIEH Cpelbl COEUHEHUSMH CEpPbl (KUCIOTHBIE
JIOX/IM, 3arpsI3HEHHE BO3/1yXa U BOAOEMOB), CIIOCOOBI €r0 IIPEA0TBPALLCHNUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHBIE CTEIICHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, puzndeckne M XUMUYEeCKHe cBoiicTBa. Kpyrosopor
a3oTa B IpHpojae. AMMHAK, €ro (QHU3MYECKHe M XHMHUYECKHE CBOMCTBA, IMOJIy4YE€HUE U
npuMeHerne. Conu aMMOHUS, HMX (HU3MUYECKHE W XHMHUYECKHE CBOWCTBA, NpPUMEHEHHE.
KavecTBeHHast peakuus Ha MOHbBI aMMOHHMA. A30THas KHUCIOTa, €€ MoilydyeHue, Gu3nyeckue u
XUMHUYECKHE CBoOMcTBa (0OIIMEe Kak IMpEeACTaBUTENS Kilacca KUCIOT U CHEHU(PUYECKUE).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPAJIbHBIX YI00pEHUIA.

XUMUYECKOE 3arpsi3HEHUE OKPYKaroIIel Cpesibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE J10%K]IH,
3arpsi3HEHUE BO3/yXa, HOYBBI U BOJOEMOB).

®ocdop, amorponHsle Moaudukamuu pochopa, GpusnyecKkre U XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa(V) u dochopnas kucinota, Gpusndeckre U XMMHUUECKHUE CBOMCTBA, MOTyUYEHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX yI0OOpPEHUH.

OOmast xapaktepuctuka syeMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHH OKUCIICHHUSI.

VYraepon, anaoTponHble MOIUGUKAIMK, paclpoOCTpaHEHHEe B MpHupoje, (U3NYecKue U
XUMHUYecKHe cBoiicTBa. Ancop6buus. Kpyrosopor yriepoga B npupoze. Okcuabl yriaepoaa, ux
¢u3nyeckue M XUMHUYECKHE CBOWCTBA, ACWCTBUE HAa KMBBIC OPraHU3MBI, IOJIY4YEHUE U
MpUMEHEHHEe. DKOJOTUYECKHE MPOOJeMBbl, CBs3aHHbIE ¢ okcuaoMm yriepona(lV); rumoresa
r7100aIbHOTO TMOTEIJICHNsI KIMMaTa; MapHUKOBBIM 3¢ ¢dekT. YroiapHas KUCIOTa U €€ COJU, UX
¢usnyeckne ¥ XMMHUYECKHE CBOICTBa, MOJIyueHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbl. cnonb3oBaHue KkapOOHATOB B OBITYy, MEAMIMHE, MPOMBIIUIEHHOCTH U
CEIbCKOM XO35IMCTBE.

[lepBoHauaibHBIe MOHATUS 00 OPraHMYECKMX BEIIECTBAX KaK O COEIAMHEHMSX YIJIepoja
(MeraH, 5TaH, STWUJIEH, AUETWJIEH, 3TaHOJ, TJHULEPHUH, YKCycHas kuciora). Ux coctaB u
XxuMHu4yeckoe crpoeHue. [loHATHE O OMONOTMYECKM BaXKHBIX BEIIECTBAX: MHUpax, OeKax,
yIIeBOJaX — W HMX pOJIM B JKM3HM 4YeloBeka. MarepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOMCTBA, MOJy4Ye€HHE U MPUMEHEHHUE.
Coenunenus kpemHuss B mnpupoae. OOmue mnpenctaBieHuss o0 okcuae kpemuuss(IV) u
KpeMHUEBOU kucioTe. CUITMKAThI, UX UCIIOJIb30BAHKE B OBITY, MEAUIIMHE, IPOMBIIIEHHOCTH.

Baxxheiinme cTpouTeabHbIE MaTEpUaNbl: KEpaMHUKa, CTEKJIO0, IIEMEHT, OETOH, JKe1e300eTOH.
[Tpo6GieMbl 0€30MaCHOTO UCIIOJIB30BAHUSI CTPOUTENBHBIX MaTEPHAIOB B MIOBCEHEBHOM KU3HU.

XUMHUYECKUH HKCHEPUMEHT: H3ydeHHEe OOpa3lloB HEOPraHMYECKHUX BEILECTB, CBOMCTB
COJISTHOM KHUCIIOTBHI; TPOBEJCHHE KAUEeCTBEHHBIX PEAKUMH Ha XJIOPUA-MOHBI M HaOIIOJCHHE
NPU3HAKOB MX MPOTEKaHMs; OMNBITHI, OTpPaKaloIIMe (QU3NUYECKUE M XUMHUYECKHE CBOMICTBA
TaJIOTEHOB U UX COEJUHEHHMH (BO3MOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPUANIOB); O3HAKOMIIEHHE C
obOpasmnamMu XJopuI0B (TaJOTEHUIOB); O3HAKOMJIEHHE C O0Opa3liaMHu Cephl U €€ COCIUHCHHUSIMU
(BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPUAIOB); HaOJIOAEHUE Tpolecca OOyriavBaHUs caxapa
MOJ, JCHCTBHEM KOHILIEHTPUPOBAHHOM CEPHOM KHCJIOTHI; H3YyYEHUE XHMHUYECKUX CBOMCTB
pa30aBIeHHON CEepHOW KHUCIOTHI, NMPOBEJCHHE KAueCTBEHHOM peakluuu Ha Cyiabpar-uoH H
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HaOO/IeHUe TpHU3HaKa €€ MPOTeKaHUs; O3HAKOMJICHHE C (PU3NYCCKUMHU CBOWCTBAMH a30Ta,
dochopa M uX coeauHEHUH (BO3MOXKHO HCIIOJIB30BAaHKME BHJACOMATEpPUAIOB), OOpazmamMu
a30THBIX M (ocPOpHBIX YIOOpEeHMIA, MOIy4YeHHe, coOMpaHHe, paclo3HABAaHWE W H3yUYCHUE
CBOWCTB aMMHaKa; MPOBEJCHHE KAYECTBCHHBIX PEaKIMid Ha WOH aMMOHUs U ¢ocdar-woH u
W3YYCHHE TIPU3HAKOB MX MPOTEKAHMS, B3AaMMOJICHCTBIE KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI
¢ Me/IbI0 (BO3MOXKHO MCIIOJIB30BaHUE BUICOMATEPHAIIOB); H3yYCHHE MOJICICH KPUCTAIUTHYECKUX
peméTok anmasa, rpadura, Qyiiepena; 03HaKOMIIEHHE C IPOIIECCOM aacOpOLUU PaCTBOPEHHBIX
BCIICCTB AKTHBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOra3a; IOJNyuYeHHE, COOMpaHHE,
pacro3HaBaHUE W U3yUYEHUE CBOMCTB YIJIEKUCIIOTO T'a3a; MPOBEJCHIE KAYeCTBCHHBIX PEaKIuii Ha
KapOOHAT- W CWIMKAT-MOHBI M W3y4YCHHE IPU3HAKOB MX MPOTEKAHMs, O3HAKOMIICHHUE C
MPOAYKIMECH CHUIMKATHOW MPOMBIINUICHHOCTH, PEIICHWE JKCIEPUMEHTANIBHBIX 3a/a4 1O TeMe
«BaxHeiine HeMETauTbl U UX COCAMHECHUSY.

MeTasiibl M X COeTMHEHHS

OO0miast xapakTepUCTUKA XUMHUYECKHUX DJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU HX
nosnoxkeHus B [lepuonuueckoit cucreme xumudeckux ayemeHToB J[. 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTauiMueckas CBSI3b M METAJUIMYECKas KpPUCTAJUTMYECKas
pemérka. ODJIEKTPOXUMHUYECKUN Pl HanpsDKEHUW MeTauioB. DU3MYECKHME W XUMHYECKHE
cBoiicTBa MetayioB. OO1Me cnocoObl noimydeHuss MeTauioB. [IoHATHE O KOPpO3UU METAIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyTyH, MIOPATOMUHUIA, OpOH3a)
U UX MIPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[lenounble MeTauIbL: MOJ0KEeHUE B [lepuoanyeckoil cucreMe XUMUYECKUX AieMeHTOB /1.
N. MenneneeBa; CTpOCHHE MX aTOMOB; HaxOXJeHHE B mnpuponae. OuU3nueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCUABI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJJIOB U MX COCIUHEHUH.

[llemoyHO3EMENBHBIE METAJUIbl MarHuii M Kaublui: monoxkeHue B  llepuomnueckon
cucreme xumuueckux snemeHToB . M. MenpaeneeBa; CTpO€HHE MX aTOMOB; HaXOXKICHHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOIMCTBA MarHus M Kajblus. BaxHeilmme coeauHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepuoanudeckoil cucreme xumuueckux sinemeHtoB [, U.
MenneneeBa; CTpoeHUE aTOMa; HaXOXACHUE B mpupoje. Puznueckue U XUMHUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSIL.

Kenezo: mnonoxenue B llepmoamyeckoil cucreme xumuueckux osnemenroB J[. .
MeneneeBa; CTpO€HHE aToOMa; HaxoXJaeHHe B npupoae. dusnyeckue U XMMHUYECKHE CBOMCTBA
xeneza. Oxcupawl, rugpokcunsl u conu skenesa(ll) m xemesa(Ill), ux cocras, cBoiicTBa U
MOJIyYEHHE.

XUMHYECKUN JKCIIEPUMEHT: O3HAKOMJIGHHE C oOpasllaMH METAJIOB W CIUIABOB, HX
(GU3MYECKUMU  CBOWCTBAMH; H3yY€HHE pPE3yJbTaTOB KOPPO3UH METAIIOB  (BO3MOYKHO
WCIIOJIH30BaHNE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KAJIbIIUsI U HATPHS
C BOJIOH (BO3MOXHO MCIOJIb30BAHKUE BUICOMATEPHAIIOB); HCCIIETOBAHNE CBOMCTB KECTKOM BOIBI,
mporecca TOPEHHUsl JKele3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIU HAa MOHBI (MarHusl, KaabIusl, alFOMUHHUS, INHKA,
xene3a(ll) u sxemeza(Ill), memu(Il)); maGmromeHuWe W OMHMCAHHWE TMPOIECCOB OKPAITUBAHUS
TUTAMEHU MOHAMU HATPUS, KaIUS W KajbIUs (BO3MOKHO HCIOJIB30BAaHUE BUECOMATEPHAIIOB);
uccienoBanre aM()OTEPHBIX CBOWCTB THAPOKCUAA ATIOMUHUS U TUAPOKCHIA IIMHKA; pPEIICHUE
AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHeHme MEeTaJJTbl U UX COCTMHEHUSI.

XuMHUSA U OKPYKAKOIIasi cpeaa

HoBbie Marepuasibl u TexHoJIorMu. BemiectBa M marepuasnbl B IMOBCEAHEBHOM KHU3HU
yeJoBeKa. XUMHS M 3JI0pOBbe. be3onacHoe MCMnoib30BaHUE BEUIECTB M XUMUYECKUX PEAKIUN B
OpiTy. IlepBas moMoOmIb MPU XUMHUYECKHX OKOTaX M OTpaBieHUsSX. OCHOBBI IKOJIOTHUECKOM
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rPaMOTHOCTU. XUMHUYECKOE 3arps3HEHUE OKpyXkaroled cpeasl (mpenenbHas AOMyCTUMAast
KoHIeHTpanus Bemects — [1JIK).

Posb xuMuM B peIICHUH YKOJIOTHYECKUX MPOOIEM.

[IpupoHbIE HCTOYHUKH YTIEBOJAOPOAOB (yroib, MPUPOIHBIN Ta3, HEPTH), MPOIAYKTHl MX
nepepaboTKU, UX POJIb B OBITY M MPOMBINLIEHHOCTH. XUMUYECKUM SKCIIEPUMEHT: HU3yu€HHUE
00pa3roB MaTepuaoB (CTEKJIO0, CIIJIABBI METAILIOB, TIOJIUMEPHBIE MaTEPHUAIIbI).

MesxknpeamMeTHble CBSI3H.

Peanmaum{ Me)KHpeIIMCTHBIX CB$I3€I>'I HpI/I I/I3y‘IeHI/II/I XUMHUHU B 9 KJ1acce OCyIJ_IeCTBJISIGTCSI
4yepe3 MCIOJb30BAaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX IIOHATHUH, TaK U IOHATHH,
ABJIAOIINXCA CUCTCMHBIMU IJIA OTACIIBHBIX HpeI[MeTOB GCTGCTBGHHO-Hay‘-IHOI‘O IIHUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHS: HAYUHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS, AaHAIIU3,
CHHTE3, KJIaCCI/I(l)I/IKaIII/IFI, HepI/IO[[I/I‘-IHOCTI), H8,6J'IIOI[CHI/I€, 3KCH€pI/IM€HT, MOIICJII/IpOBaHI/Ie,
HU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MaTePHAIIBI.

®usuka: Marepusi, aroM, O3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIWJ, H30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsii, MPOBOAHUKH, MOIYNPOBOJHUKH,
JUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKas pEImI€TKa, CIUIaBbl, (U3UYCCKHUE BEIUYUHBI,
€IMHUIIBI U3MEpPEHHUs, KOCMHYECKOE IMPOCTPAHCTBO, IUIaHETHI, 3BE31bI, CoisHie. buonorus:
dorocunTe3, ApixaHue, Ouocdepa, IKOCHCTEMa, MUHEPAIbHBIE YAOOPEHHUs, MUKPOIIEMEHTHI,
M&KpOBJIeMeHTI)I, IINTATCIIbHBIC BCIIICCTBA.

I'eorpadus: armochepa, rtuapocdhepa, MHHEpadbl, TOPHBIC TOPOJABI, IIOJIC3HBIC
HWCKOITIaeMBIE, TOIJINBO, BOAHBIE PECYPCHI.

KPUTEPUU OLIEHUBAHUA YYEBHOU JESATEJBHOCTH

B cootBercTBUM ¢ TpeOOBaHUSMHU CTaHJApTa MO XMMHUU U BBHIOPAHHBIX U3 (pereparbHOro
CIHCKa y4YeOHUKOB YYHUTENIb XUMHH BO BpeMs HPOBEPKM M KOHTPOJS 3HAHUHU IO HpPEIMeTy
MO>KET OPUEHTUPOBATHCS Ha CICAYIOLIUE YPOBHHU.

Ilepeguiii yposenv - penpodykmugnwiii. BplnonHeHne oO0y4aromUMHCS 33JaHUIl ATOTO
YPOBHSI ONMPAETCS B OCHOBHOM Ha NaMsATh. J[OCTH>KEHHME 3TOro YpOBHS IpPEANOJaraer y
yYalIuxcs:

- 3HaHWE Ha3BaHUM OTJEJIbHBIX XUMUYECKHUX JIEMEHTOB, BEIIECTB U PEAKIIUI;

- YMEHHE yCTHO WJIM MHCbMEHHO OMHUCHIBATh XUMUYECKUE (DAKThI, TIOHATUS WU SBICHUS
(peakuun);

- MOHUMAaHUE POJIM, 3HAYEHUS WIN MPUMEHEHUS OTAEIbHBIX XMMHUYECKUX BEILECTB WIH
peaKIuii;

- IPUMEHEHHE XMMUYECKOI CHMBOJIMKHU - XUMUYECKHX 3HAKOB, (HOPMYJ U ypaBHEHU;

- 3HaHHE HEKOTOPBIX MCIOJb3YEMBIX B XUMHUU MPUOOPOB, yMEHHE cOOMpaTh MpOCTEnlre
U3 HUX U UCIIOJIb30BaTh IPU BHIIIOJHEHUH XMMUYECKOTIO IKCIIEPUMEHTA.

JIns mpoBEepKM 3HAHWI W YMEHUMN, COOTBETCTBYIOIIMX NEPBOMY YPOBHIO, MCIIOJIB3YETCS
pPENPOAYKTUBHBIN BUJ 3aJaHUM, NPEANOIaraloliuii BOCIPOU3BEACHUE YyUAIUMUCS OTAEIbHBIX
3HaHUW W ymeHuid. [IpoBepka mepBOro ypoBHsSI 3HAHHMIl JIETKO oOcCyIIecTBIsieTcs (GopMaMu
aBTOMATHU3UPOBAHHOIO y4YETa.

Bmopoii ypoeenv - npooykmuemwviii. J|OCTHIKEHHE 53TOTO YPOBHS TMpEAnojiaracT y
yYaluxcs:

- TIOHMMaHue (POPMYIHPOBOK BAKHEHIIMX XUMHUYECKHX TIOHSTHH, 3aKOHOB, TEOPHUH W
MPUMEHEHUE UX B aHAJIOTHYHBIX CUTYAIHSIX;

- YMEHHME YCTAHABJIMBATh B3aWMOCBS3b MEXJy COCTABOM, CTPOCHHEM M CBOMCTBaMU
XUMUYECKUX BELIECTB;

- YMEHHE MPOBOJUTH PAaCUYEThI 10 XUMUUYECKUM (HOpPMYJIaM U ypaBHEHUSIM;
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- YMEHHE CaMOCTOSITEIbHO MPOBOJUTh XUMHYECKHNA OJKCIHEPUMEHT [0 HHCTPYKIIHH
y4eOHUKa WM [0 YKAa3aHUIO YUUTENs U PUKCUPOBATDH €ro Pe3yJIbTaThl.

JUis TpOBEpKU yMEHHUS MPUMEHSTh ITH 3HAHUSA B YYCOHOW MPAKTHKE HCIIOJB3YIOTCS
3aJ]aHusl, BBIIOJHEHHE KOTOPBIX BO3MOXKHO HE TOJIbKO Ha OCHOBE MaMsTH, HO M Ha OCHOBE
ocmbiciienus. [loaToMy Hapsay € TICHUXOJOTMYECKOW orepanueld BOCIHPOU3BEIACHUS IIHPOKO
UCIIOJIB3YIOTCS y3HABAaHUE M fABIIEHUE mepeHoca. Jlis BBIMOJIHEHHs] TaKUX 3aJaHuil TpeOyeTcs
OoJiee HaMpsOKEHHAS MBICIUTENbHAS ACSITEIFHOCTh YYAIUXCs, YeM TPU BBITIOJHEHUU 3aJIaHUI
Ha MIEPBOM YPOBHE.

Tpemuii  yposenv - meopueckuu. JIOCTMKEHME OSTOTO YPOBHS IpeAIoyiaraer y
o0yyJaronuxcs:

- YMEHHUE MPOTHO3UPOBATH CBONCTBA XMMHYECKUX BEIIECTB HA OCHOBE 3HAHHUSI 00 MX
COCTaBe U CTPOCHHUH U, HA0OOPOT, IPENOaraTb CTPOSHUE BEIIECTB HA OCHOBE MX CBOWCTB;

- ToHWMaHHe (AKTOPOB, IO3BOJSIONIMX  YIPABIATh XHUMHUYECKUMHU  PEaKIHSIMH
(CKOpOCTBI0, HAIIPABJICHUEM, BBIXOJIOM MPOIYKTA);

- YMEHHE TMPOCKTHPOBATh, OCYIICCTBIATh XHUMHUYCCKHA OKCIICPUMEHT, a TaKKe
buKcUpOBaTh U AHAIU3UPOBATH €TO PE3YIILTATHI,

- YMCHHE OPUEHTUPOBATHLCS B IMOTOKE XMMHUYECKON HMH(DOpMAIHH, ONPEACTIATh HCTOYHUKH
HEoOX0oauMoOi HH(pOpMAINK, MOIy4YaTh €€, aHAJIM3HPOBaTh, AENaTh BBHIBOJBI HAa €€ OCHOBE U
MIPEJICTABISITh B COOTBETCTBYIOMICH popme;

- YMEHHE OCO3HaBaTh BKJIAJ, XUMHHU B (POPMHUPOBAHUE IIEJIOCTHONH €CTECTBEHHOHAYYHOM
KapTUHBI MUDA.

JlJis ipoBepKU 3HAHMI, COOTBETCTBYIOLIUX TPETHEMY YPOBHIO, U YMEHUSI MPUMEHSThH UX B
y4eOHOM TIPAaKTUKE WCIOIb3yeTCsl pe(IESKTUBHBIN BUJ 3aJaHWi, BBIIIOJHEHHE KOTOPBIX
OMHpPAETCSl Ha PENPONYyKTUBHBIE 3HAHMS, HO TpeOyeT TIyOOKOro OCMBICIEHUS, BIIAJCHUS
JIOTUYECKMMH TIpUEMaMH  YMCTBEHHOW JIEATENbHOCTH (aHalIM3, CHHTE3, 0000IIeHue,
KOHKpETH3aIusl, CpaBHEHUE, a0CTparupoBaHue, Kiaccuduxarius)

Ouenka "5" craBuTcs B ciydae:

1. 3HaHus, TOHUMaHUs, TIIYOUHBI YCBOGHHUS 00YUYaIOUIUMCS BCEro 00bEMa MpOrpaMMHOTO
MaTepuaia.

2. YMeHHs BBLICNATH TJIaBHBIC TMOJOXEHHS B W3YYEHHOM MarepHalie, Ha OCHOBAHHUHU
dakToB W mpuUMEepoB 0000maTh, JeNaTh BBIBOJbI, YCTAHABIUBATH MEXKIPEIMETHBIE W
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM TNPUMEHSET IMIOJYYCHHbIE 3HAHHWA B HE3HAKOMOM
CUTYaIlNH.

3. OTcyTcTBUE OMUOOK U HEAOUYETOB MPHU BOCIPOU3BEACHUN U3yUYEHHOTO MaTepuaia, mpu
YCTHBIX OTBETAaX YCTPAHEHHUE OT/ACIBbHBIX HETOYHOCTEH C MOMOIIBIO JTOMOJHUTEIBHBIX BOIIPOCOB
yuuTeNsl, COONMIOJIEHUE KyIbTYphl MUCBMEHHOW W YCTHOM peud, mpaBuil odopmiieHus
MACbMEHHBIX Pa0oT.

Ouenka "4":

1. 3HaHuME BCEro M3y4eHHOr0 MPOrPaMMHOTO MaTepHana.

2. YMeHH# BBIIENATH TJIABHBIE TOJIOKEHUS B WM3YYEHHOM MaTepHualie, Ha OCHOBaHHUH
(GakToB W MPUMEPOB 0000IIATh, JIeJaTh BHIBOJIBI, YCTAaHABIMBATH BHYTPUIIPEIMETHBIC CBSI3H,
MPUMEHSTH MOJIyYCHHbIC 3HAHUS Ha TIPAKTHKE.

3. HesnauurtenwsHble (HErpyObIe) ONMTUOKY M HEOYETHI TPU BOCIIPOU3BEICHUH N3YYEHHOTO
MaTepuana, cOOMO/IEHUE OCHOBHBIX MPaBWJI KyIbTYphl MUCBMEHHON M YCTHOM peuu, MpaBHI
o OopMIICHHS MMCEMEHHBIX PadoT.

Ouenka '"3" (ypoBeHb TIPEACTABJIICHHM, COYCTAIOMUXCSA C OJJIIEMEHTAMH Hay4YHBIX
TIOHSATH):

1. 3HaHWe W yCBOGHHE Marepuajga Ha YPOBHE MHUHHUMAIBHBIX TPEOOBAHHMI MPOTPAMMBI,
3aTpyHEHUE TPU CAMOCTOSTEIHPHOM BOCIPOM3BEACHUH, HEOOXOAMMOCTh HE3HAYUTEIHHON
MOMOIIIH MPENOoIaBaTeNs.
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2. Ymenue paboTaTh Ha YpPOBHE BOCIPOM3BEICHMA, 3aTPyIHEHHS NpPU OTBETaxX Ha
BU/IOM3MEHEHHBIE BOIPOCH.

3. Hannuue rpy0oii ommOKHM, HECKOJIBKUX HErpyOBIX MPU BOCIPOU3BEICHUN U3yUYEHHOTO
Marepuana, HE3HAUYNTEIbHOE HECOOJNIIOJCHHE OCHOBHBIX MPaBWJI KYJIBTYPbl NHCBMEHHOH |
YCTHOM peuu, mpaBui 0(OPMIICHUS MUCbMEHHBIX PadoOT.

Ounenka "2'":

1. 3naHue W YyCcBOEHHE MaTepHaja Ha YpPOBHE HW)XE€ MHHHUMAIbHBIX TpeOOBaHUN
IPOTPaMMBI, OTAETbHBIE IPEICTABICHUS 00 N3yUYCHHOM MaTepuaie.

2. OrcyTcTBHE YMEHHIA paboTaTh HAa YPOBHE BOCIIPOM3BEACHHS, 3aTPYAHEHUS IPU OTBETAX
Ha CTaHAAPTHBIEC BOIPOCHL.

3. Hanuume HecKONbKUX TPYyOBIX OMMOOK, OOJBIIOTO YHCIA HErpyoObIX IpHU
BOCIIPOM3BECHUN W3YYEHHOTO Marepualia, 3HAUYUTEJIbHOE HECOOIOJICHUE OCHOBHBIX IPABUI
KyJIbTYpBI TUCBMEHHOW M YCTHOHM pedu, MpaBmil 0hOpMIICHHUSI TUCbMEHHBIX PadoT.

Ounenka "1'":

CraBuTcs 3a IOJNIHOE HE3HAHWE H3YYEHHOTO MaTepuana, OTCYTCTBHE 3JEMEHTapHBIX
YMEHH U HaBBIKOB.

OneHMBaHUE YCTHOIO OTBETA.

Ounenka "5" craBuTCs, ecinu 00y4aromunics:

1. TToka3piBaeT rIy0OKO€ M MOJHOE 3HAHUE U MOHUMAaHHE BCEro 0ObEéMa MpOrpaMMHOIO
Marepuaia, TIOJHOE TOHUMAaHHWE CYHIIHOCTH pacCMaTPUBAEMBIX TIOHSATHHA, SBJICHUNH U
3aKOHOMEPHOCTEH, TeOpUil, B3AUMOCBSI3EH;

2. YMeeT COCTaBUTh MOJHBIN M MPaBWIbHBIA OTBET HA OCHOBE M3yUYEHHOI'O MaTepuaa;
BBIICTISITh TJIABHBIE TIOJIOKEHUS, CaMOCTOSITEIbHO TMOJTBEPXKIaTh OTBET KOHKPETHBIMHU
npuMepaMu, (QakTaMy; CaMOCTOSATENBHO M apryMEHTHPOBAHO JeNlaTh aHaiu3, O0O0OOIIeHHS,
BBIBOJIBI. Y CTaHABIMBATh MEXKIPEAMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHUN) U
BHYTPHUIIPEIMETHBIC CBSI3M, TBOPYECKH TIPUMEHSATH IIOTYYCHHBIC 3HAHWS B HE3HAKOMOU
curyanuu. [locnenoBarenabHO, 4YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO M3/arath y4eOHbIH
MaTepHal; JaBaTh OTBET B JIOTHYECKOH ITOCIIEOBATEIbHOCTH C HCIOJIb30BAaHUEM MPUHSATON
TEPMHUHOJIOTHH; JeNaTh COOCTBEHHBbIE BBIBOABI, (OPMYIHUPOBATH TOYHOE OIpenelieHue u
MCTOJIKOBAaHUE OCHOBHBIX ITOHSATHIA, 3aKOHOB, TEOPHUIi; IIPH OTBETE HE TIOBTOPSTH JOCIOBHO TEKCT
y4ueOHUKa; U3JaraTh MaTepHall JTUTEPAaTypHBIM SI3bIKOM; MPABUIBLHO M OOCTOSITENFHO OTBEUATh
Ha JIOTIOJIHUTENFHBIE BOIMPOCHl yuuTens. CaMOCTOSTENPHO W PAIMOHAIBHO HCIOIh30BATh
HarNsiHbIe TOCOOWs, CIpaBOYHBIE MaTepuasbl, Y4eOHHK, JOMOJHUTENBHYIO JIUTEpaTypy,
MEPBOUCTOYHUKH, TPUMEHITh CHCTEMY YCJIOBHBIX OOO3HAYCHHWH TIPH BEJCHUU 3aIHCeH,
COTMPOBOXKAAIOIINX OTBET; HCIOJIb30BaHME MJIs JOKa3aTelbCTBA BHIBOJIOB U3 HAOMIOJEHUN H
OIIBITOB;

3. CaMOCTOSITENbHO, YBEPEHHO H 0€30IMO0YHO TPUMEHSET TMOJy4YeHHbIE 3HAHHUS B
pemieHnH Tpo0JIeM Ha TBOPYECKOM YPOBHE; JIOIYCKaeT He 0ojee OJHOr0 HeAo4EéTa, KOTOPHIH
JIETKO UCHpPAaBIseT TO TPEeOOBAaHUIO YUYHUTENs; WMEET HEOOXOAMMBIE HaBBIKM pPabOTBI C
npubopaMu, dYepTeKaMH, cXeMaMH | TpaduKaMH, COMYTCTBYIONIUMH OTBETY; 3allHCH,
COITPOBOKIAIOIIME OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ouenka "4" craBuTCS, €Cl 00YYAIONTUNACS

1. Tloka3piBaeT 3HaHUS BCEro M3YYEHHOTO MpOTrpaMMHOro marepuana. [[aér momHbld u
MPABUJIbHBIN OTBET Ha OCHOBE M3YYCHHBIX TEOPUM; HE3HAYUTENbHBIC OMUOKH U HEAOYETHI MPHU
BOCTIPOM3BEICHUN U3YUYEHHOTO MaTepuaia, ONnpeleieHus] MOHATUN JJaJl HETOJIHbIe, HeOOIbIINe
HETOYHOCTH TPU HUCIOJIB30BAaHWU HAYYHBIX TEPMHHOB WJIM B BBIBOJAX M OOOOMIECHUSX U3
HaOJI0/IEHUH U ONBITOB; MaTepUall U3JlaraeT B OMPEIEIICHHOM JIOTHYECKOM MOCIe0BATEIbHOCTH,
Py 3TOM JIONyCKaeT OJHY HerpyOyro ommOKy uiu He Ooyiee ABYX HEIOYETOB M MOXKET HX
HCIPAaBUTh CaMOCTOSITENILHO MpU TPeOOBAaHUM WJIM MPU HEOOJBIIONW MOMOIIM MPENoaBaTes; B
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OCHOBHOM YCBOWMJ YYeOHBIH Marepuai; IOATBEPKAAET OTBET KOHKPETHBIMH MpPUMEPaMHU;
IIPaBUJIbHO OTBEYAET Ha JOIOJIHUTEIbHbBIE BOIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSITEIBLHO BBIACIIAATH TNIABHBIC ITOJIOXKCHUA B M3YUCHHOM MAaTCpHAJIC, HA
OCHOBaHMM  (akKTOB M  INpPUMEpPOB  0000maTh, JejJaTb  BbIBOABI,  yCTAHaBJIMUBATh
BHYTPUIIPEIMETHBIE CBS3U. IIpUMEHATH IOJIy4YEHHBIC 3HAHUSA HA IPAKTUKE B BUJIOU3MEHEHHOU
CUTyalluM, COOJIOAAaTh OCHOBHBIE NpaBWIa KyJbTYpbl YCTHOM pedd M CONPOBOXKIArOILEH
HHCBMCHHOﬁ, HCIIOJIb30BATh HAYYHBIC TCPMUHBI;

3. He o0magaer 10CTaTOYHBIM HAaBBIKOM pabOThl CO CIPABOYHON JMTEpATypOH,
y4eOHHUKOM, ME€PBOMCTOYHUKAMHU (IIPABUIBHO OPUEHTHPYETCS, HO pPadOTaeT MEIJICHHO).
JlonmyckaeTr HerpyOble HapyIleHus paBuil 0hOPMIIEHUS TUCbMEHHBIX PaloT.

Onenka "3" craBuTCs, eciny 00ydaromuncs:

1. ycBOMJI OCHOBHOE cCO/E€p)KaHHE yueOHOro Marepuana, UMeeT HpoOenbl B YCBOCHUHU
MaTepualia, He MPENATCTBYIOIIME JaIbHEUIIEMY YCBOCHUIO TPOrPaMMHOI0 MaTepUalia;

2. Marepual  M3JlaraeT  HECHCTEMaTU3MpPOBaHHO, (pparMeHTapHO, He  Bceraa
MOCJIEIOBATENBHO;

3. MOKa3bIBaeT HENOCTATOYHYIO C(OPMHUPOBAHHOCTh OTAEIbHBIX 3HAHUW M YMEHHUH;
BBIBOZIBI M1 0000IICHNS apTyMEHTHPYET cl1abo, OMyCKaeT B HUX OLIMOKH.

4. npomycTwsl OIIMOKM W HETOYHOCTM B HCIOJIb30BAaHUM HAy4YHOM TEPMHUHOJIOIMH,
OIMpCACIICHUA TTOHATHH JaJI HEJOCTAaTOYHO YETKUC,

5. He MCHOJB30BAT B KAUeCTBE JI0KA3aTENIbCTBA BBIBOJBI U 0000IIEHHS U3 HAOJIIOJCHUH,
q)aKTOB, OIIBITOB HUJIX JOITYCTHUJI OLIMOKHU IIpU UX U3JI0KCHUU

6. UCHIBITBHIBACT 3aTPYJHEHUS B IPUMEHEHUU 3HAaHUI, HEOOXOAMMBIX JJIS PEeIIeHUs 3a7ay
Pa3/IMYHbIX TUIIOB, ITPH 00BACHEHUHT KOHKPCTHBIX SIBJICHWI Ha OCHOBE TeOpI/Iﬁ 1 3aKOHOB, HUJIU B
HOJTBEPKIEHNH KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO PUMEHEHUS TEOpUH;

7. OTBEYaeT HEMOJHO Ha BONPOCHI yuuTelns (ymyckas U OCHOBHOE), WJIM BOCIHPOU3BOJIUT
coJiepKaHue TeKcTa yueOHHKa, HO HEJOCTAaTOYHO MMOHUMAET OTJENIbHBIE MOJIOKEHUS, UMEIOIINe
BaXHO€ 3HAYCHUEC B OTOM TEKCTEC,

8. oOHapyXHBaeT HEJOCTaTOYHOE IIOHMMAaHHE OTJCNBHBIX MOJOXEHUH  NpHU
BOCIPOM3BEICHUN TEKCTa yueOHUKa (3amucel, MepBOMCTOYHMKOB) WJIM OTBEYAET HEMOJHO Ha
BOIPOCHI YUUTEs, IOMYCKas OAHY-/IBE TpyOble OLIMOKH.

Ouenka "2" craBuTCA, €ClIM 00yJAIOIIHIACS:

1. He yCBOWJI U HE pacKpblll OCHOBHOE COJIEpyKaHUe MaTepHala,

2. He JeNaeT BbIBOIOB U 00001IEHUI.

3. He 3HaeT M HE IOHMMAeT 3HAYUTENIbHYI0O WJIM OCHOBHYI 4YacTb MPOTrPaMMHOIO
Marepuala B IpeJesiax MOCTaBJICHHBIX BOIIPOCOB;

4. umeer cnabo cPOpPMHPOBAHHBIE M HEMOJIHbIE 3HAHUS M HE yMEET NMPHUMEHATh UX K
PELICHUIO KOHKPETHBIX BOMTPOCOB U 33124 10 00pasIly;

5. mpu oTBeTe (Ha OJHMH BOIPOC) JOIycKaeT Oojiee OBYX IpyObIX OHIMOOK, KOTOpBIE HE
MOXET UCITPABUTH AaXKE IMTPHU ITOMOIIN YYUTEIIA.

Ilpumeuanue. Ilo okowuanuu ycmuozo omeema o00yuaOWe20cs neoazo2om Oaémcs
Kpamkuii ananuz omeema, o0BAGNAemCs MOMUBUPOBAHHAS OYeHKa. Bo3zmooxcno npueneuenue
opyeux yuawuxcs 0Jisa AHanu3a omeema, CAaMOaHaIU3, NPeoNIoNCeHUe OYEHKU.

O11eHKA caMOCTOSTSIbLHBIX MMCbMEHHBIX M KOHTPOJIBHBIX Da6OT.

Ouenka "5" craBuTCA, €Ciau 00yJarOIIHICS:

1. BeIONTHMI paboTy 6e3 OIIMOOK U HEI0UETOB;

2. gonycTuil He 6ojiee 0JTHOTO HeloueTa.

Ouenka "4" craButcs, eciu 00y4YarONIMKACS BBITOIHUI PadOTy MOJTHOCTBIO, HO JOIMYCTHII
B HE:

1. He Gonee oHOM HETPYOOU OMIMOKU M OJHOTO HET0YETA;
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2. unu He OoJiee IByX HEJJOUETOB.

Ouenka "3" craButcs, ecau 00y4arOMUNCS MPABHIIBHO BBIMOJIHUI HE MEHEE MOJIOBHHBI
paboThI WM TOITYCTHIIL:

1. He Goiiee TBYX rpyOBIX OMIMOOK;
. WK He Oosiee oJHOU TpyOOi 1 01HOM HErpyOOi OIMOKK M OTHOTO HEA0YEeTa;
. WM He OoJiee IBYX-TpeX HErpyObIX OIMNOOK;
. WJIK OJTHOHM HEerpyO0oii OIMMUOKH U TPEX HEOUETOB;
. WIH MIPU OTCYTCTBUU OIIUOOK, HO MPU HATMYUU YETHIPEX-TISITH HEJJOUETOB.

Onenka "2" craBuTCs, €ClM 00yYarOIIUNCS:

1. gomycTun 4ucio omMOOK M HEAOYETOB MPEBOCXOAsIIEee HOPMY, MPU KOTOPOH MOXKET
OBITH BBICTaBJIeHA orieHKa "3";

2. WM €CIU TPaBUIILHO BHITIOTHUII MEHEe MOJIOBUHBI pa0OTHI.

Ilpumeuanue.

1.Yyumeno umeem npago nocmagums 00y4arOWEMycs OYEHKY 6bluie mOol, Komopas
npeodycMOmpena HOpMamu, ecii Y4eHUKOM OPUSUHATILHO 8bINONIHEeHA paboma.

2. OyeHnku c aHamu3omM 00800AMCS 00 C8edeHUsi 00yYaowWuUxcs, KAk Npaeuilo, Ha
nocneoyrouem ypoke, npedycmampueaemcs paboma Hao owubKamu, ycmparneHue npooeos.

N =~ W

OHGHKa BBITTOJITHCHHU A IMTPAKTHYCCKHUX (Ha6ODaTODHBIX) Da6OT, OIIBITOB ITI0 IMPEAMETAM.

Ounenka "5" craBuTCs, ecinu 00y4aromuncs:

1. mpaBUJILHO OMPEIEIHII IIeJIb OTbITA;

2. BBIIONHWI paboTy B TIOJHOM O00beMe C COOJIOJACHWEM  HEOOXOIUMOI
MOCIIE0BATEIHLHOCTH POBEACHHSI ONTBITOB U H3MEPEHUI;

3. CaMOCTOSITENIFHO W PAllMOHAJIBHO BHIOpAJd ¥ IOATOTOBHIJ JJISi OIBITA HEOOXOIUMOE
o0opysoBaHUE, BCE OMBITHI MPOBEN B YCIOBUSX M PeXHMaX, 00ECHEUYMBAIOIIUX MOTyUYeHHUE
Pe3yJIBTaTOB M BEIBOJIOB C HAMOOJIBINIEH TOYHOCTHIO;

4. Hay4HO TPAMOTHO, JIOTUYHO OMUCANl Ha0IIOIeHUs U C(HOPMYITHPOBAIT BHIBOJIBI U3 OMBITA.
B mpencraBiieHHOM OTUYETE MPABMIILHO M aKKYPATHO BBIMTOJIHIII BCE 3aITUCH, TAOIHUIIBI, PUCYHKH,
4epTekH, TpaduKu, BHIYUCICHUS U CIENall BBIBOIBL;

5. TpOSIBIIIET OpPraHM3ANMOHHO-TPYAOBbIE yMEHUsS (MOJAEPKUBAET YHCTOTY padodero
MeCTa U MOPSAIOK Ha CTOJIe, IKOHOMHO HCIIONIb3YET PACXOJHBIE MaTEpUaIbl).

6. SKCIIEPUMEHT OCYIIECTBISET MO IUIAHYy C YY9E€TOM TEXHUKH Oe30ITacHOCTH W TPaBHII
paboThI ¢ MaTepuallaMu U 000pPYyI0BAaHUEM.

Ouenka "4" cTaBuTCs, €CIM 0O0YJArOIINIICS BBIOIHUI TpeOOBaHUA K oieHke "5", Ho:

1. OTBIT IPOBOAUI B YCIOBUAX, HE 00€CTIEUHBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPECHHIA,

2. v OBUTO TOMYIIEHO JABA-TPU HEJIOUETA,

3. wiu He 6osee 0 JHON HEerpy0Ooil OIMOKN U OJTHOTO HeJloueTa,

4. MM DKCTIEPUMEHT TPOBEJICH HE TIOTHOCTHIO;

5. WM B ONHMCAHUW HAONIOJCHUNW W3 OMbITA JOMYCTHJI HETOYHOCTH, BBIBOJBI CHEjall
HETIOJTHEIE.

Ouenka "3" craBuTCs, €ciiv 00yYaroIuUnCs:

1. TpaBWIIBHO OMpeAeH Ielb OIBITAa; PadOTy BHIMOJHSET MPABHIBHO HE MEHEE YeM
HATOJIOBUHY, OJHAKO 00BEM BBIIIOJIHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOMYyUUTh MIPABUIIHHBIE
pE3yNIbTAThI U BBIBOJIBI 10 OCHOBHBIM, MPUHIIMITHAIBHO BaXKHBIM 3a7auaM paboThI;

2. wnu moabop o0opyIOBaHUs, 0OBEKTOB, MATEPHAJIOB, a TAaK)Ke pabOTHI MO HAYay OIbITa
MPOBEJ C TIOMOIMIBIO YUUTENS; WIH B XOJE MPOBEICHUS OIMbITA U U3MEPEHHUN ObUIH TOMYIICHBI
OmMOKHU B OMMMCAaHUM HAOJI0IeHNA, (POPMYJIUPOBAHUN BBHIBOJIOB;

3. ONBIT TPOBOAWJICS B HEPAIMOHAIBHBIX YCIOBUSAX, YTO MPHUBEIO K MOJYYCHHUIO
pe3yNbTaTOB C OOJIbLICH MOrPENIHOCTHIO; UM B OTYETE OBLIM JOMYIIEHBI B OOIIEH CIOXHOCTH
He 0osiee IByX OoMMOOK (B 3aMUCAX €IUHUL, N3MEPEHUSX, B BEIUUCICHHSIX, TpaduKax, TabIuIax,
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CXEMax, aHaJu3¢e MOTPEIIHOCTeH U T.J.) HE MPUHIUIHAIBLHOTO JJIs JaHHOW paboThI XapakTepa,
HO TOBJIMSBIIUX Ha PE3YJIbTAT BHIMOJIHEHUS; WIN HE BHIMIOJIHEH COBCEM WIIH BBHITIOJHEH HEBEPHO
aHaJIMU3 MOIPEIIHOCTEN;

4. nomyckaeT rpyOyro omuOKy B XOA€ JKCIepuMeHTa (B OOBSCHEHHH, B O(POpPMIICHUU
paboTbl, B COONIONEHUM MpPaBUJ TEXHUKM OE30MACHOCTH MpuU paboTe C MaTepuajaMu |
000pyI0OBaHUEM ), KOTOPAsi UCIIPABIISCTCS 110 TPECOOBAHUIO YUUTEIIS.

Onenka "2" craBuTCs, €CM 00yYaroIIUNCs:

1. He ompenenuy CaMOCTOSITEIIbHO IENb OIBITA; BBIMOJHUAI Pa0OTy HE IOJHOCTBIO, HE
HOJATOTOBWII HYXXHOE 000pyaoBaHHE M OOBEM BBINOJHEHHONM YacTh paboThl HE TO3BOJISAET
c/ienaTh NPaBUIbHBIX BBIBOJIOB;

2. WM OTBITHI, U3MEPEHUSI, BRIYUCIICHU S, HAOIIOICHHS POU3BOIUINCH HETIPABUIIHHO;

3. WM B Xojie paboOThl M B OTYETE OOHAPYXKHIUCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUEHHBIC B TpeOOBaHMIX K oreHKe "3";

4. nomyckaer nBe (u Oosee) rpyOble OMIMOKM B XOJ€ DKCIEPUMEHTa, B OOBSCHEHHUH, B
obopmiieHun pabOThI, B COOMIOJEHWH TIPABWII TEXHUKMA O€30MacHOCTU TMpU padoTe ¢
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPBIE HE MOXKET UCTIPABUTH JTAXKE TI0 TPEOOBAHHUIO YUUTEIIS.

OreHKa YMEHH TPOBOANTH HAOJIIOICHUS.

Ounenka "5" craBuTCs, ecinu 00y4aromunics:

1. mpaBUIIBHO 10 33JJaHUIO YYUTENs IPOBE HAOIIOICHUE;

2. BBIICTIWIT CYIIECTBEHHBIC MPU3HAKK Yy HaOII0aeMoro oobeKTa (mporecca);

3. IOTUYHO, HAY4YHO TPaMOTHO 0(OPMUIT PE3yIbTAaThl HAOIIOIEHUN U BHIBOIBI.

Ouenka "4" craButcs, eciau 00yJarOIIHIACs:

1. mpaBUIJIBHO MO 33JaHUI0 YYUTEIs IPOBE HAOII0ICHUE;

2. TIpU BBIJCJIICHUM CYIIECTBEHHBIX MPU3HAKOB Yy HaOMIOgaeMoro oObekTa (Iporiecca)
Ha3BaJl BTOPOCTETICHHEIE;

3. 1omyCcTUII HEOPEKHOCTH B 0OPMIICHUH HAOIIOIEHU U BBIBOJIOB.

Ouenka "3" craBuTCs, eciiv 00y4aroImuics:

1. JOmMyCTUN HETOYHOCTH U 1-2 ommOKM B MPOBEAECHWU HAOIIONEHUN MO 3aJaHUI0
YUUTETIS;

2. TIpU BBIJCIICHUM CYIIECTBEHHBIX MPU3HAKOB Yy HabomaemMoro obbekTa (Ipoliiecca)
BBIJICTIIIT JIMIIIb HEKOTOPHIE;

3. nonyctui 1-2 omuOku B opopMIIeHUH HAOIIOI€HUN U BBIBOJIOB.

Ouenka "2" cTaBUTCS, €CM 00YYAIOIIUNACS:

1. monyctri 3 - 4 ommMOKY B MPOBEJCHUN HAOIIOACHHH 110 3aJIaHUI0 YUUTEIS;

2. HEMIPaBWJIbHO BBIJICIHI MPU3HAKU HaOII0qaeMoro oobekTa (mporecca);

3. omyctuin 3 - 4 ommOKku B 0(pOpMIICHUH HAOJIIOIEHUH U BHIBO/IOB.
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TEMATHUYECKOE INTAHUPOBAHUE

Ne HaumenoBanue KonnuecTBo 4yacos Hata Bunsr Buggi, OJEeKTPOHHbIE
n/n pasenoB U TeM BCero | KOHTpo| mpaxry | M3YUCHHSA AesITeNbHOCTH tbopmbI (umdpoBbie)
IPOTPaMMBI IBHEIE | ueckme KOHTPO
paboThi| PaGOTHI s o0OpasoBaTeIbHbIC
Paznen 1. BemecTBo 1 XuMuieckue peakuuu
1.1.| [ToBTOpeHue u 5 XapaKTepu30BaTh XMMUUECKHUE IEMEHTHI NIEPBBIX TPEX MEPUOJOB, KAJIUS U KaJIbLYsl | YCTHBIN https://www.ya
yriryGieHne 3HaHuit 1o ux nonoxenuto B Ilepuonnueckont cucreme 1. . Menneneesa. 0I1poc klass
OCHOBHBIX pa3/iesoB KnaccuduimpoBaTh 1 Ha3pIBaTh HEOPraHMUYECKNE BEIECTBA N3YUEHHBIX KJIACCOB. tectupoB | https://chem-
Kypca 8 kiacca OmnuceIBaTh 00IIME XUMHYECKHE CBOWCTBA BELIECTB PA3JIMUHbBIX KJIAC- COB, aHue oge.sdamgia.ru/
MOJATBEPKIATh CBOIICTBAa MPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHUI XUMH- YECKUX mukrant | profile.ru
peaxuuii. OnpenenaTs BHJI XUMUYECKON CBSA3M M THUI KPUCTAJUINIECKOM peméTKI
BemiecTBa. [IporHo3upoBaTh CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHUS.
BricTpanBaTh pa3BEpHYThIC IUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
nHpOpMaNHUIO U3 y4eOHHKA M CIIPAaBOYHBIX MaTEPUaIOB, IPAMOTHO HCIIOJIL30BATh
M3y4EHHBIN MOHATUIHBIN anmapaT Kypca XMMUU. MIcronbp30BaTh NpH BBIIOTHEHUH
yueOHBIX 33/laHU{ U B IIPOLIECCE UCCIIEI0BATEIbCKON AEATEIbHOCTH HAyIHO-
TMIOIYJISIPHY IO JINTEPATypy XUMHUYECKOTO COJEPIKAHNUS, CIIPABOYHBIE MaTEPHAJIbI,
pecypcsl UnTepHeTa.
1.2.| Tema 1. OcHOBHBIE 4 1 PackpbIBaTh CMBICI H3y4aeMbIX MOHATUM U MIPUMEHSTH 9TU OHATHS IIPU ONUCAHUU | YCTHBII https://www.ya
3aKOHOMEPHOCTH CBOICTB BELIECTB M MX NpeBparieHnid. KiaccuduuumpoBaTs XuMuyeckne peakium ompoc klass
XUMHYECKUX peaKiuit 10 pa3IMYHbIM MIPU3HAKaM. Y CTAaHABIMBATh 3aBUCUMOCTh CKOPOCTH XUMUUECKOH tectupoB | https://chem-
peaKknuu oT pa3In4HbIX (pakTopoB. [IporHO3MpOBaTH BO3MOKHOCTH MPOTEKAHUS aHue oge.sdamgia.ru/
XUMHWYECKHX NIPEBPAILECHUN B Pa3INYHBIX YCIOBHIX. ONpenenaTs OKUCIUTEND U aukrant | profile.ru

BoccTaHOBUTENHh B OBP. CocTaBisATh 3JIEKTPOHHBIN OanaHc peakiuu. [Ipon3BoauTh
BBIUMCIICHUS 10 XUMUYECKUM YpaBHEHHSIM. BricTpanBath pa3BEpHYThIC
MMMCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha MH(POPMAIIHIO U3 yUeOHUKA U
CIIPAaBOYHBIX MaTE€PHAJIOB, TPAMOTHO MCII0JIb30BaTh U3yUEHHbIN OHATUHHBIN
ammapar Kypca XuMud. Vcroiap30BaTh IpH BEITOJHEHUN YICOHBIX 3aJaHUN U B
MPOLIECCE UCCIIE0BATENBCKON NEATEIBHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJEP KaHMs, CIIPABOYHbBIE MaTepuabl, pecypcel MHTEpHETA.
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1.3.| Tema 2. 8 PackpbIBaTh CMBICT H3y4YaeMbIX MOHSITHIA, 4 TAKXKE CMBICIT TCOPHU KOHTpouib | https://www.ya
DNeKTPOIUTHYECKAS ANEKTPONUTHYECKOH auccormanuu. OOBICHITH IPUIUHBI STEKTPOIPOBOIHOCTH Hast klass
JIMCCOTIHAIIHS. BOJIHBIX PaCTBOPOB. pabota https://chem-
XUMHYECKHE PEaKIUH B CoCTaBIATh ypaBHEHHUS JUCCOIUAINH KHCIIOT, IEIOYEH U COJeH, MONHbBIE U oge.sdamgia.ru/
pacTBopax COKpaIIEHHbIC NOHHbIE YPABHEHUSI XUMUYECKUX peaKiuii HOHHOro oOMeHa. profile.ru
[InaHUpOBaTh U OCYLIECTBIIATH HA MPAKTHKE XUMHUIECKHE SKCTICPHMEHTHI,
MPOBOIMTH HAOIIOACHUS, IeNIaTh BBIBOABI IO Pe3yJibTaTaM IKCIICPHMEHTA.
Crenosats npaBuiam Ge30macHoi paboThl B 1abOPaTOPHUHU MPH UCTIOIH30BAHUN
XUMHUYECKOH MOCYIbI U 000pynoBaHus. [I[pOM3BOANUTH BEIYKCICHHS 10 XUMUYESCKUM
ypaBHeHHsIM. BoicTpauBath pa3BépHyThIe MHCHMEHHbBIE U YCTHBIE OTBETHI C OTIOPOI
Ha MHPOPMAITHIO 13 YIeOHUKA M CIIPAaBOYHBIX MaTCPHAIIOB, IPAMOTHO HCIIOIB30BaTh
W3Yy4CHHBII MOHATUIHBIN anmnapaTt Kypca XUMHHU. MICTI0Ib30BaTh IPU BHIIIOJIHEHUN
y4eOHBIX 3a/IaHUH U B IPOLIECCE UCCIIEAOBATENBCKOM ACATENFHOCTH HAYIHO-
MONYJSIPHY IO JTUTEPATYPY XUMHUYECKOTO COJCPIKAHHS, CIPABOYHBIC MATCPHAIIBI,
pecypcsl MHTepHETA.
Hroro mo pasgeny 17
Pa3nen 2. HemeTtaiisl 1 uX cOeAUHEHUS
2.1. Tema 3. Obmas 4 OOBSICHITH 001IIE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB HEMETAIJIOB M UX KOHTpOJIb | https://www.ya
XapaKTePUCTHKA COCMHCHUIA B Mpe/iesiax MaJIbIX MEPHOIOB M TIIaBHBIX MOArpyI [lepruoandeckoit Hast klass
XAUMHYECKUX DIIEMEHTOB CHCTEMBI XUMHYECKUX DJIEMEHTOB C YYETOM CTPOESHHUS UX aTOMOB. XapakTepu30oBaTh | paboTa https://chem-
VIIA-rpynms. Tanorens (busnuecKkrue 1 XUMUYIECKUE CBOWCTBA MPOCTHIX BEILISCTB rajloreHOB (Ha mpuMepe oge.sdamgia.ru
XJIOpa) U CIOXHBIX BEIIECTB (XJIOPOBOJOPO/Ia,XJIOPHIA HATPHS), CIIOCOOBI UX /profile.ru

IMOJIYYCHU, IPUMCHCHUEC U 3HAYCHUEC B IPUPOJIC U KU3HU YCJIIOBEKA. OHpC}IeHﬂTB
TAJIOr€HUI-UOHBI B paCTBOPE. HHaHI/IpOBaTI) 1 OCYHIECTBJIATH HA MIPAKTHUKE
XUMHUYECKUEC DKCIEPUMECHTDBI, IPOBOJAUTH Ha6.]'l}OLleHI/l§I, JcJIaThb BbIBOABI I10
pe3ynbpTatam 3kcriepuMeHTa. Clae1oBaTh npaBuiiaM 0e30macHol padoThl B
1a00paTOPUU TP UCIOTH30BAHUU XUMHUYECKOW TIOCY/IBI U 000PYIOBAHUS.
BricTpanBath pa3BEpHYTHIC IICEMEHHBIC U YCTHBIC OTBETHI C OMOPOH Ha
“HpOPMALNIO U3 YIeOHIKA U CIIPaBOYHBIX MaTepHAIIOB, TPAMOTHO HCITOIB30BaTh
W3y4YCHHBIY MOHATUHHBIN anmapaT Kypca XuMHuH. VIconb30BaTh IPH BHINOJITHEHUN
y4eOHBIX 3aJ]aHUI U B TIPOIECCE MCCIIET0BATENLCKON ASSITENFHOCTH HAYYHO-
HOILYJISIPHYIO JINTEPATYPY XUMUYECKOr0 cofepxkanus, IHTepHer.
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2.2.| Tema 4. Obmas OOBsICHATH 00IIIe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB VIA-TpymITbl | yCTHBINA https://www.ya

XapaKTepUCTHKA 1 UX COCIMHECHUH ¢ yIETOM CTPOSHHS UX aTOMOB. XapaKTeph30BaTh (HH3HUECKHE orpoc klass
XUMHYECKHUX DIIEMEHTOB 1 XMMHYECKHE CBOMCTBA IIPOCTOrO BEMIECTBA CEPHI M €€ COEANHEHMI tectupos | https://chem-
VIA-rpynmst. Cepa u eé (cepoBosIOpOIa, OKCUIOB CEPBI, CEPHON KUCIIOTHI, CYJIb(})ATOB), CIIOCOOKI MOYUEHHUs, | aHHE oge.sdamgia.ru
COEJIMHEHHSI. NpUMEHEHHE U 3HAYCHUE B IIPUPOJIC U JKM3HHU uesioBeka. OnpenessiTh Hajluune nuktant | /profile.ru

cynb(haT-uoHOB B pacTBope. OOBSCHATH CYyITHOCTh SKOJIOTHIECKUX IPOOIIEM,

CBSI3aHHBIX C IepepaboTKON coemHeHui cepbl. [lTaHnpoBaTh 1 OCYIIECTBIATH HA

MIPAaKTHKE XUMHYECKNE SKCIIEPHUMEHTHI,IIPOBOIUTH HAOIIOAEHHS, IEaTh BBIBOJIBI 10

pesysbTaTaM sKcriepuMenTa. CinenoBarts npasuiaM 0e30nacHoi paboThl B

71a00paTOPUH MIPU UCIOIB30BAHUN XUMHUUECKOH MTOCYIbI U 000PY1OBaHMUS.

[Ipou3BOUTH BEIYHUCIICHHS 10 XUMUYECKHM ypaBHEHUsIM. Vcrionbp30BaTh Npu

BBITIOJIHEHUHU Y4EOHBIX 33aHUi TEKCThl YUeOHUKA,CIIPABOYHBIE MaTepPHAIIbI

(ITepnoamnyeckyro cucreMy XUMHUECKHX ieMeHToB J]. Y. MenneneeBa, Tadauiy

PacTBOPUMOCTH KUCIIOT, OCHOBAaHHUI U COJIEH B BOJIE, MJIEKTPOXUMHUYECKHUHN Psift

HanpspKeHui MeTanioB). Mcroap30BaTh IpH BEITOTHEHNH YIEOHBIX 3aJaHUH U B

MIPOLIECCE MCCIIEA0BATENBCKOM NESTENIPHOCTH HAyYHO-TIONMYJISIPHYO JINTEPATY Py

XMMHUYECKOTO COJICpPIKaHuUs, CIPAaBOYHbIE MaTepHabl,pecypchl ViHTepHeTa.

2.3.| Tema 5. Obmas OOBsICHATH 00IIIIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIeMeHTOB VA-rpymmbl | KOHTpoib | https://www.ya

XapaKTepUCTHKA 1 UX COCAMHECHUH ¢ YIETOM CTPOEHHS X aTOMOB. XapaKTepH30BaTh GU3NUECKUEC U | Has klass.ru/
XHUMHYECKUX DJIEMEHTOB XMMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB a30Ta U pocdopa U Mx CoeqMHEHUI pabora https://chem-

VA-rpynmnsl. A3or,

¢docdop u ux
COCAMHEHHSI.

(amMmuaka, cosneil aMMOHWUsI, Q30THOM KUCIIOTHI, HUTPATOB, okcuaa dhochopa(V) u
(dhochopHoii KuCIOTHI, PochaTor), CIOCOOBI MX MONTYyUCHHS, IPUMCHEHUE U 3HAYCHUEC
B IIPUPOJIE M KHU3HU YesioBeka. OnpenensiTb HOHBI aMMOHHMS U hochaT-nOHBI B
pactBope. OOBICHATH CYIIHOCTh KOJIOTHYCCKIX ITPOOIIEM, CBSI3aHHBIX C
HaXOXXJCHUEM COeIMHeHHH a3oTa u Gocdopa B okpyxaromiei cpene. [lmarnpoBats
¥ OCYIIECTBIATH Ha MPAKTHKE XAMUYIECKHUE YKCIIEPIMEHTHI, IPOBOIUTH
HAOIIOACHNUS, JIeNaTh BEIBOJBI IO pe3ylbTaTaM dKCcepuMeHTa. CiaeroBaTh IpaBuiaM
Oe3omacHoOl paboThI B 1a0OPATOPUH TIPH UCIIOJIE30BAHUN XUMHUECKOH TOCY bl U
060py}1013aH1/151. HpOI/ISBOZ[I/ITb BBIYUCJIICHUA 110 XUMUYECCKUM YPABHCHUAM.
Hcnonp30BaTh PH BEITIOTHEHUH YICOHBIX 3aJaHU TEKCTH yU4eOHUKA, CITPABOYHBIC
MaTepHuaisl .Jcrons30BaTh MpH BEITOTHEHUN YUeOHBIX 3aIaHUH U B IIpoIiecce
HCCIIEIOBATEIHCKON ICATEIIFHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATyPy XUMUIECKOTO
conepxaHus, pecypcsl MHTEepHeTA.

oge.sdamgia.ru
Iprofile



https://www.yaklass/
https://www.yaklass/
https://www.yaklass.ru/
https://www.yaklass.ru/

21

2.4.| Tema 6. O6mas 8 OOGBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3eMeHTOB [VA-rpynmsl | KOHTpoib | https://www.ya
XapaKTepUCTHKA 1 UX COCIMHECHUH ¢ yIETOM CTPOSHHS UX aTOMOB. XapaKTeph30BaTh (HH3HUECKHE Hast klass
XMMHYCCKHUX 3JICMCHTOB Y XMMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB YIiepoa U KPEMHHUS U UX COeAUHEHUI pabora https://chem—
IVA-rpynnsl. Yriepon (oKcHIOB yriuepoa, yroJlbHOW KUCIOTHI, KapOOHATOB, OKCHIA KPEMHHUS, oge.sdamgia.ru
Y KpEMHUH U HX KPEMHHEBOW KHCJIOTBI, CHJIMKATOB), CIOCOOBI MX TOJIyYEeHUsI, IPUMEHEHHUE Iprofile.ru
COeIUHEHHUS Y 3Ha4Y€HHE B IIPUPOJIE U )KNU3HU YeoBeka. OnpenensiTb KapOOHaT- U CUIINKAT- HOHBI
B pacTtBope. OOBACHSATH CYIIHOCTH 3KOJIOTHUECKUX MPOOJIEM, CBSI3aHHBIX C
HaXO0XJICHUEM YTIJIEKUCIIOTO ra3a B OKpy»atomei cpene. Unmoctpuposarts
B3aMOCBS3b HEOPraHMYECKNX COSANHEHUH yIilepoJa U OPraHUYECKHUX BEILECTB.
[TnarnpoBaTh M OCYLIECTBIISATH Ha IIPAKTHKE XUMUYECKHE SKCIIEPHIMEHTBI,
TIPOBOIHUTD HAOIIOIEHHS, ATIaTh BRIBOAKI 110 pe3yIbTaTaM 3KCIIEPUMEHTA.
Crenosatk npaBuiaM 6e30macHol paboThI B 1AOOpaTOPHHU TIPH UCTIONB30BAHUN
XMMHUYECKOH MOCY bl 1 000py10BaHus. VCIoIbp30BaTh NPH BHITIOJIHEHUN YYEOHBIX
3aJlaHUH TEKCThl yueOHUKa, CIIpaBOYHbIE MaTepuaisl. Mcnons30BaTh npu
BBIITOJTHEHNH YIEOHBIX 3aJaHUI U B IIPOLIECCE NCCIEAOBATEIBCKON IS TENbHOCTH
HaYYHO-TIOIYJIIPHYIO JINTEPATYPY XUMUYECKOTO COIEPKAHMS, CIIPABOYHbIC
MaTepuaisl, pecypcesl FIHTepHeTa.
HUroro 1o pazgeny 24
Paznen 3. MeTanisl 1 UX COEMHEHUS
3.1.| Tema 7.006mmwue 4 PackpbIBaTh CMBICI N3y4aeMbIX MOHATUHN U IPUMEHSTh 3TU HOHSATHS IPU OMUCAHUU | YCTHBIN https://www.ya
CBOWCTBa MCTAJLIOB CBOWCTB BEIIECTB U UX MpeBparieHuii. OObACHATH 00IIHe 3aKOHOMEPHOCTH B OIpoc klass
U3MEHEHUH CBOKWCTB 3IEMEHTOB-METAILIOB U UX COEIHHEHHUH ¢ y4ETOM cTpoeHus ux | 1oCTHPOB https:/ Cher_n'
aTOMOB. XapaKTepru30BaTh CTPOCHHE METAIUIOB, 00IIMe (QPU3NUECKUE U XUMUYECKHUE amme oge._sdamgla.ru/
mukrant | profile.ru

CBOMCTBA METAUIOB. XapaKTepH30BaTh OOIIME CIIOCOOBI MOJTYUYEHNsT METaJLIOB.
CrenoBats npaBuinam Ge3onacHoi paboThl B 1a0OpaTOpPHUM MPH UCTIOIb30BAaHUU
XMMHYECKOH MOCybl 1 000pyn0oBaHus. IIpON3BOANTE BEIYUCICHUS 110 XUMHUYECKAM
ypaBHEHHsIM. VICTI0NIB30BaTh TP BHITOJHEHUH y4eOHBIX 3a1aHUH TEKCTHI
yueOHHKa,CIIPaBOYHbIE MaTepualbl. MICIIONb30BaTh TPH BHITIOIHEHNH y4eOHBIX
3aJJaHui ¥ B MIPOLIECCE HCCIICA0BATENBCKOM ISSITENFHOCTH HAYYHO-TIOIYJISIPHY IO
JIUTEpaTypy XUMHYECKOTO COAEpKaHus, CIIPaBOYHBIC MaTePHAIbl, PECYPCHI
Hurepuera
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3.2.| Tema 8.Baxueitmmue 16 OOGBACHATH 00LIME 3aKOHOMEPHOCTH B H3MEHEHHHU CBOMCTB JIEMEHTOB-METAJUIOB B | KOHTpOJb | https://www.ya
METalIBl U UX rpynmnax 4 uX COeIMHEHUI ¢ y4€TOM CTPOEHHUS UX aTOMOB.XapaKTepHU30BaTh Hasg klass
COCAMHEHNS (H3MHECKHe M XMMHUYECKHE CBOHCTBA MPOCTHIX BEIIECTE METALIOB H X coeauHennii| Pa00Ta https://chem-
(oxcHIOB, THIPOKCHAOB, COJEH), CIIOCOOBI MX IOYYEHHsI, IPUMEHEHUE U 3HAUCHHE Oge];.sldamgla.ru/
B TIPUPOJZIE ¥ KHU3HH YeJloBeKa. Pacrio3HaBaTh C MOMOIIBIO KAUE€CTBEHHBIX PEaKIIUH profrie.i
HOHBI METAJUIOB (MarHus, ATIOMHUHUS, [TUHKA, XKeJe3a, Mean). [Inannposats n
OCYIIECTBIIATH HA MPAKTHKE XUMHIECKNE SKCTIEPUMEHTHI, TPOBOANTH HAOIIOCHUS,
JienaTh BBIBOABI 10 Pe3yIbTaTaM 3KcnepruMeHTa. CrieioBaTh npaBuiIaM 0e301acHOH
paboThI B 1a00paTOPUHN TIPH UCTIONB30BAaHUN XUMHUYECKOU ITOCYIBI 1 000pYI0BaHUS.
[Tpon3BOaNTH BEIMHCIICHHS 10 XUMUYECKIM ypaBHEHMAM. BeicTpanBaTsh
pa3BEpHYTHIC MMCHMEHHBIE U YCTHBIE OTBETHI C ONMOPOH Ha MH(OpMannio U3
y4eOHHKA ¥ CIIPaBOYHBIX MaTE€PUaIOB, TPAMOTHO HCIIOJIB30BATh H3yUCHHBIN
TIOHATHHHBIN anmapat Kypca XuMuHn.Mcronp30BaTh NpH BEIOTHEHUN YI€OHBIX
3aJaHUH U B IPOLIECCE MCCIIEAOBATENBCKOM ESITENFHOCTH HAYTHO-TIOYISIPHY O
JIUTEPaTypy XUMHIECKOTO COAEPKAHUS, CTIPABOYHBIC MAaTEPHAIIbI, PECYPCHI
MNurepuera.
Hroro no pazaeny: 20
Paznen 4. Xumus u okpyskaromas cpeaa
4.1.| Tema 9. BemiectBa u 4 XapakTepu3oBaTh POJIb XUMHUHU B Pa3IHYHBIX chepax AeATeIbHOCTH JIFOCH, utorosas | https://www.ya
MaTepHaibl B )KU3HU OCHOBHBIE BEIlleCTBA U MaTepHaJIbl, IPUMEHSEMBbIE B )KU3HU COBPEMEHHOTO KOoHTpoub | klass
qenoBeka yesnoBeka. OOBSICHATB YCIIOBHS 0€3011aCHOTO MCIIOIb30BaHNUS BEIIECTB U Has https://chem-
XMMHUYECKHUX PEAKIMH B ObITY. AHAIM3UPOBATH U KDUTHYECKH OLICHUBATD pabora oge.sdamgia.ru/
MH()OPMANHNIO O BIMSHUH TPOMBIIIICHHOCTH, CETIbCKOTO XO35HCTBA, TPAHCIIOPTA U profile.ru
Jp. HAa COCTOSIHUE OKPY’KaIOIIEH CpeAbl. Y METh OKa3bIBaTh MEPBYIO OMOILb NPH
XUMHWYECKHX 0)KOTax M oTpaBieHUAX. [[puHUMAaTh ydacTue B 00CyKICHUHU MPOoOIeM
XUMHYECKOH M AKOJIOTHYECKON HANPaBIEHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
MO3MIIUIO TI0 TIpo0IeMe | MpeJyIaraTh BO3MOXKHBIE TyTH €€ PeIIeHus.
Hroro no pazzgeny:
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE INJTAHUPOBAHHE

Ne Oara Bungsl, Gopmsl
n/n Tema ypoka KonuuectBo yacoB H3y4YeHUSs KOHTpPOJIS
BCETO KOHTPOJIbHBIE NpakTHYECKUeE
paboTh paboTh

1 IToBTopenue temb «CTpoeHHe aToMa B 1 YCTHBIH Oompoc
CBETEe MEPUOJHMYECKOTro 3akoHa». CTpoeHue
3JEKTPOHHON 000JNOYKH aTOMA.

2 SHCKTpOOTpHL{aTCHBHOCTL. XuMuueckas 1 TECTUPOBAaHHUC
CBsA3b.

3 I'eHeTuyeckHue CBSI3U KIAacCCOB 1 yCTHLIﬁ onmpoc
HEOPraHUYECKUX COeHHHCHHﬁ.

4 Ypok-TpeHHUHT no TeMe «['eHeTnueckue 1 YCTHBIH ompoc
CBSJ3M KIAaCCOB HEOPraHMUYECKHUX
CoOenMHEHU»

5 Knaccudukanms XUMHUYECKUX peaKUUuid. 1 YCTHBIH OmpoOC

6 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 YCTHBIH OmpoOC
peaxkuuu.

; MeTon >NeKTPOHHOTO OanaHca. 1 TECTHPOBAaHHUE

s TennoBbie > PEKTH XUMHUYECKUX pPEaKI Ui, 1 YCTHBIH ompoc

9 CKOpOCTh XUMHUUYECKHUX pEaKI M. 1 YCTHBIH onmpoc

10 Ilpakmuueckasn paboma Nel. «H3yuenue 1 1 npakTHYECKaN
6UARUA YCTI08UIL NPOBEOCHUA pabora
XUMUUECKOU peaxkuyuu na eé CKOpOCHLb))

11 O6paTrnumble peaknuun. XUMHYIECKOE 1 YCTHBHIH onmpoc
paBHOBecCHE.

12 3ne1<'rponn1‘nqecxaﬂ JAUucconuvanusa 1 TECTUPDOBAHUEC

13 DnekTpoNuTHYECKAas JUCCONMANUA KUCIOT, 1 YCTHBIH onmpoc
nmesouei nu conmei

14 CnabGble 1 cUAbHBIE 3NEKTPONUTH. CTenmeHsb 1 YCTHBIH ompoc
AUCCOIHMAIHUHU.

15 Peakunu MOHHOTO oOMeHa. 1 TECTUPDOBAHHUEC

16. I'mapponus coneit. 1 YCTHBIH ompoc

17 Ilpaxmuueckas padboma Ne2. Pewenue 1 1 mpakTHUecKas
IKCnepumenmaibHblx 3a0au no meme pa6oTa
«Ceolicmea Kuciom, 0OCHOBAHUIL U colell
KAK 3/1eKMDOJIUM 08

18 KonTtpoJsbHasi padora Nel mo remam: 1 1 KOHTpONbHAsN

' «Kaaccndpukanmus XuMu4ecKux paGoTa

pPeaknuin 1 «IeKTPOINTHYeCKAST
AUCCOIH AU A

19 Il'anoreHs: MONOKEHHUE B HBPHDZ[I/I‘{CCKOI\;I 1 TECTUPOBAaHHUEC
cHcTeMe, CTPOCGHHE aTOMOB, QU3HUYECKHUE

20 XHuMUYecKHe CBOHCTBA rajJoreHoOB 1 YCTHBIH ompoc

o1 X1TOopoBOJOPOA U CONSTHAS KHCIOTA 1 YCTHBIH ompoc

22 Ilpakmuueckan paboma Ne3. «Ilonyuenue 1 1 npakTHUECKas

COJIAHOIU KUC/IOMBbL U U3YUEHUE ee
ceolicme»

pabora
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XalbKOTEHBI: MNOJOXKEHUE B

TECTUPOBAaHHUC

23.

HepHOJAUYECKONR CUCTEME, CTPOCHHE
aTOMOB, pU3HUYECKHE CBOHCTBA

24 Cepa. YCTHBIH Oompoc

25 CepoBonopon. Cynbdpuns. YCTHBEIH ompoc

26 OKCHUIBL CEPBHI. TECTUPOBAaHHUE

27 CepHast KHCIOTa U €€ COJIH. YCTHBIH ompoc

28 OKHCIUTEIbHBIE CBOUCTBA YCTHBIH Oompoc
KOHHEHTPUPOBAHHONW CEpPHON KHCIOTHI

29 Ilpakmuueckasn paboma Ned. «Pewenue npaktTuueckas
IKCREPUMEHMAILHBIX 3004 NO meme pabora
«Kucnopoo u cepa»

30 IHoarpynmna azora. YCTHBIH OmpoOC

31 AMmuax. Conu aMMOHHUSA. YCTHBIH onmpoc

22 Ilpakmuueckas padoma NeS. «Ilonyuenue mpakTHueckas
AMMUAaKa u usyuenue e2o ceoiicme» paGora

33 Okcuasl a3zoTan TECTUPOBAaHHUE

34 A30THas KHCIOTajd YCTHBIH onmpoc

35 Conu a30THOHW KHCIOTHI. YCTHBIH ompoc

36 docohop. TECTUPOBAaHHUE

37 Oxcun pocdopa (V). OprodochopHnas YCTHBIH OmpoOC
KHCIOTa U €€ COJNH.

a8 MuunepanbHbie yioOpeHus. YCTHBIH ompoc

39 Pemrenne pacyeTHBIX 3a4a4 IO TeMe TECTHPOBAaHHUEC
«HemeTtamnns»

40 HMoarpynna yrnepona. AnnoTrponus u YCTHBHIH onmpoc
cBoifcTBa yriuepoja.

" Ilpakmuueckasa paboma Ne6. «Ilonyuenue npakTHYECKaN
okcuoa yznepooa (\V) u uzyuenue ezo paGora
ceoicme»

42 VYronbHas KHCIOTa M €€ COJH. TECTHPOBAHHUE
Bzaumonpespamenue kap6boHaTOB U
rujgpokap6onaTos. Pacnmo3HaBanue
KapOOHATOB.

43 Kpemuuit m ero coegunenusa. Crekino. YCTHBIH onmpoc

. IlemeHnr.

44 MMoBTopenue m 0606menne Mo TeMe YCTHBIH OmpoOC
«Hemerammnsr»

a5 KonTpoJbHasi padora Ne2 mo reme KOHTpONbHAsN
«HeMeTaLi1bD» pa6oTa

46 Meranmsr. TECTHPOBAHHUE

47 HaxoxpmeHHe METanioB B HIPUPOJE H YCTHBIH OmpoOC
obumue cnocoOB MONyUYeHHS.

48 Cnnassl. YCTHBIH onmpoc

49 O6mue XUMHYECKHE CBOHCTBAa METallOB. TECTHPOBAaHHUE
Pan manpsaxenuit merannos.

50 Ypok-TpeHUHT no TeMe: «Pang Hanpaxenuit YCTHBIH onmpoc

METAIJIOB»




25

51 ]_ueJ'IO'{H])IC ME€TAIJBI. 1 yCTHLIfI omnmpoc

590 ]_ueﬂ()'{HO}CMCHLHBIe MECTAJJBbI. 1 TECTUPOBAaHHUC

53 BaxHelimue coeJUHEHHUS KalbUHA. 1 YCTHBIH ompoc
KecrkocTh BOJHI.

ca ANTIOMMHUNH U €r0 COCTUHEHUS. 1 YCTHBIH Oompoc

cc Keneso. 1 TECTUPOBAaHHUE

56 CoenMHEHHUS Keaesa. 1 YCTHBIH Oompoc

57 AMdpoTepHBIEC COCAUHCHUS. 1 YCTHBIH Oompoc

58 IIpakmuueckasn padoma Ne7. «Pewenue 1 1 npakTHYeCKas
IKCnepumMeHmaibHuvlx 3a0au no meme pa6ora
«Memannvt u ux coeOuHeHUA)

59 Pemenue pacyeTHBI X 3a7a4 IO TeMe 1 YCTHBIH OmpoOC
«MeTanas»

60 KonTpoJjbHas padora Ne3 mo Teme L 1 KOHTpONbHAs
«MeTaJLIbI» paGora

61 COe}lP[HeHl/lﬂ HEMECTAIJIOB B J KXU3HHU 1 TECTUPDOBAHUEC
4eT0BEKa.

62 COCI[I/IHCHI/IS[ METAJNIJIOB B XHU3HHU YC€JIOBECKaA. 1 yCTHBIﬁ omnmpoc

63 IIpupoaHble © CHHTETHYECKUE MOJTHUMEDHI. 1 YCTHBIH OmpoOC

64 Ipomexyrouynas arrecranus. Utoropas 1 L
KOHTPOJbHAasl padoTa.

65 [ToBTopenue m o6obumenune Mmarepuana 1 YCTHBIH Ompoc
Kypca xumuu 9 xnacca.

66. PesepBHoe Bpems. 1

67 PeszepBHOE Bpems. 1

68. PesepBHoe Bpems. 1

OBPIIEE KOJUYECTBO YACOB IIO 68 4 7

INIPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TIPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
Xumus. 9 knace/Pymsutuc I'.E., ®enpaman O.I°.,
Axrmmonepnoe obmectBo «M3natenscTBo «IIpocBemenuey;

METOANUYECKUE MATEPUAJIbBI IJIA YUYUTEJIA:
https://www.yaklass.ru/

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET:
https://www.yaklass.ru/
https://chem-oge.sdamgia.ru/profile

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA:

YyebHoe 000pynoBaHKe, 000PYIOBaHHE VISl IPOBEICHUS MPAKTHYECKUX Pad0T, IEMOHCTPAIIHHA
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