AHHOTanus k padodeil mporpaMme no npeamMery « XuMus»
Pabowas mporpamMma ydeOHOro mnpeaMeTa «XuMHUs» s ydamuxcs 8-9 kmaccoB paszpaboTaHa Ha

OCHOBaHWU CJICYIONIMX HOPMATUBHO-TIPABOBBIX JIOKYMEHTOB ¥ MaTepPHAJIOB:
J benepanmproro 3akona "O6 obpazoannu B Poccuiickoit @enepammu” ot 29.12.2013 Ne 273-D3 (11.6 c1.28);

*S denepabHOrO TOCYIaPCTBEHHOTO 00Pa30BaTENILHOTO CTaHAapTa OCHOBHOTO 00I1Iero 00pa3oBaHus (MpHKa3
MunucrepcTBa npocsenienus: Poccutickoit @enepaunu ot 31.05.2021 Ne 287);

B/ KOHIIETIIIUH TPeroiaBaHusl yueOHOro mpeaMeTa « XUMHS» B 00pa3oBaTeNbHBIX opranm3anusx PO (yTs.
Pemiennem Komnerun Munnpocsemenus Poccun, nporokon ot 03.12.2019)
J npuMmepHOH pabodvell MporpaMMbl 10 XMMHUH Ha YpOBHE OCHOBHOTO o0IIero oopaszoBanus s 5-9
KJIacCOB 0011e00pa3oBaTEIHLHBIX opraHu3anui (omobpena pereHueM (dhenepambHOTO
y4eOHO-METOAMYECKOT0 00bESIUHEHHUS 10 001IeMy 00pa3oBaHuto poToko 3/21 ot 27.09.2021r.);

J nporpammbl  «XuMmusi» Uis  oOydarommxcs 8-9 KimaccoB 00INE0O0pa3oBaTENBHBIX IIIKOJ aBTOPOB:

0O.C.I'abpuensna, C.A.Cnaakona .

K measm mpu peanusanum oOpa3oBaTelbHBIX (QYHKIUHA mpeamera «XHMHUS» TpPaAULOHHO
OTHOCAT ()OPMHUPOBAaHUE 3HAHUI OCHOB XMMUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPaKTUYECKOW AEATENLHOCTH YeJI0BEKa 1 KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJBTYPHI.

3amaya mpeamera COCTOMT B ()OPMHUPOBAHUHM CHCTEMBI XUMHYECKUX 3HAHUH — Ba)KHEHIINX
(aKToB, MOHATHI, 3aKOHOB M TEOPETHYECCKUX IMTOJIOKEHHH, TOCTYITHBIX 0000IIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKH, 3HAHUH 0 HAyYHBIX METO/IaX U3Y4YEHHS BEIIECTB U XMMUUECKHUX PEaKIUii, a TAKKe
B (opMHpOBaHMM W PAa3BUTHH YMEHHH M CIIOCOOOB IESTENBHOCTH, CBSI3aHHBIX C IUIAHWPOBAHHUEM,
HaOJIOEeHNEM U TIPOBEJACHHUEM XUMHYECKOTO DJKCIEpUMEHTa, COONI0IEHHEM TpaBHil 0e30IacHOTro
oOpaleHus ¢ BENIECTBAMH B [TOBCEHEBHOM YKHU3HU.

C yuérom mnporpammel BocruTanuss MBOY OOI n.Coserckoro, B pabodell mporpamme
OTpa’kaeTcsl peanu3alys BOCIUTATEIBHOIO TOTEHIHMAla YypoKa XHMHUHM, KOTOPBIH HpeAroaraet
MCIIOJIb30BaHME PA3IMYHBIX BUAOB U (POPM AEATENBHOCTH, OPUEHTUPOBAHHON Ha LEJIEBbIE IPUOPHUTETHI,
CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMH 00yYarOIUXCSI:

J mpuBneueHre BHUMAaHUS OOY4YaIONIMXCS K [IEHHOCTHOMY aclleKTy H3y4YaeMbIX Ha YpOKeE SBJICHUH,

OpraHu3aluio WX pabdOThl C TMOJNyYaeMOH Ha ypoOKe COLMAIbHO 3HauuMoW uHpopMmammen -
WHULUUPOBaHUE €€ OOCYXIEHHs, BBICKAa3bIBaHUS OOYYaIOUIMMHUCS CBOEr0 MHEHHS IO €€ MOBOLY,
BBIpa0OTKa CBOETO K HEel OTHOIICHMUSI,

J nemoHcTpamuio o0ydarouMcsi IPUMEPOB OTBETCTBEHHOTO, TPAKAAHCKOTO IOBEAEHUS, MPOSBICHUS
YeJIOBEKOIIO0HSI U 100pOCEPAEYHOCTH, Yepe3 MOA0OP COOTBETCTBYIOLIETO MaTeprana ajs paboThl Ha
YpOKe, IPOOJIEMHBIX CUTYAIUi JIJIsl 00CYXKIEHU B KJlacce;

J mpuMmeHeHHWe Ha YpOKE WHTEPAKTHBHBIX (OpPM pabOThl ¢ OOYYAIOMIMMUCS: HHTEIUIEKTYaJbHBIX WID,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHBALMIO OOy4aromuxcs; AUIAKTHYECKOro Tearpa, TIJe
MOJTy4YeHHBIE Ha ypOKe 3HAHHS OOBITPHIBAIOTCS B T€aTPAbHBIX MOCTAHOBKAX; AMCKYCCHH, KOTOpbIE
MAloT O0O0ydYaroImuMcs BO3MOXXHOCTh TPUOOPECTH OIBIT BEJACHUS KOHCTPYKTHBHOTO JHAJOTa;
rpynnoBoil paboTel WM pabOTH B Mapax, KOTOpbIE ydaT OOydalolMXCsi KOMaHOHOH pabore u
B3aMMO/ICHCTBUIO C IPYTUMHU O00y4aroIIMMHUCS;

J nHUTIMMpPOBaHKE 1 TIOJAEP)KKA HCCIIEIOBATEIHCKOM ASSITETFHOCTH 00YJarOINXCs B paMKaXxX peaan3aliu
UMH WHAWBUAYAIBHBIX W TPYIIOBBIX HCCIEAOBATEIbCKHX IPOEKTOB, YTO JACT OO0YyYalolIMMCS
BO3MOXHOCTb NPHOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHHs] TEOPETHUECKON MPOoOIeMbl, HaBBIK
TeHepUPOBAaHNS U OPOPMIICHHSI COOCTBEHHBIX HJIEH, HABBIK yBaKUTEIHHOIO OTHOMICHHS K Hy)KUM
uzaesM, ohOpMIICHHBIM B paboTax IpYyrux HCCiieAoBaTese, HaBbIK MyOJUYHOTO BBICTYIUICHUS TepeN

ayILI/ITopl/ICf/’I, APTrYMCHTHPOBAHNU OTCTAUBAHUA CBOCH TOYKH 3pCHUA.

Y4eOHBIM TUTAHOM Ha U3yYeHUE XUMHUH OTBOIUTCS 138 yacos.
IIporpamma peanuzyercs:



- g 8 kimacca B 00beme7(0 4acoB B roj, 2 yaca B HEJEIIO;
- it 9 xitacca B 00beMe 68 4acoB B rofl, 2 4acOB B HEEIIIO.

s peanmuzaiiuy mporpaMMBbl HCIIONB3YeTCS yIeOHBINH KOMITIEKC:

1. VYueOHuk mig  o0meoOpa3oBaTeIbHBIX yupexaenuit  «Xumus. 8 kmace»  (aBTOp
O.C.I'abpuensn) . Mocksa: [poda
2. VYuebHuK 11 00IIE00pa3oBaTENbHBIX yupexaenuit  «Xumusa. 9 kjmace»  (aBTOp

0O.C.I'abpuensn) . Mocksa: JIpoda

Jlianupyemsie pe3yabTaThl 0CBOCHHS YUEOHOI0 MpeIMeTa
[To 3aBepiIcHUIO Kypca XUMHH Ha Tare OCHOBHOT'O O0IIETro 00pa3oBaHMs BBITYCKHUKH OCHOBHON
IIIKOJIBI JIOJKHBI OBJIAJIETh CISAYIOIINMH PE3yIbTaTaMu:

JInyHOCTHBIE Pe3yabTAThI
JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs JOCTUTAIOTCS B XOJIE
0o0ydJeHus: XMMUHY B €JMHCTBE yUeOHOH M BOCIIUTATENFHON JesTenbHOCTH OpraHu3aiui B COOTBETCTBUH C
TpaguIUOHHBIMU pOCCHﬁCKHMH COIIMOKYJIbTYPHBIMHU W AYXOBHO HPAaBCTBCHHBIMU [LICHHOCTAMU,
MPUHATHIMA B OOIIECTBE MIPaBHJIAMH M HOPMAMH TTOBEICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHMUS,
CaMOPa3BUTHS U COLMATM3ALNN 00YUAIOIINXCA.
JImaHOCTHEIE Pe3yNbTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:
IIaTpuoTHYECKOr0 BOCIMTAHUS
[IEHHOCTHOTO OTHOIIEHMSI K OTE€YeCTBEHHOMY KYJIBTypHOMY, UCTOPHUYECKOMY M HAYYHOMY HACIEIHIO,
MOHUMAaHUS 3HAUEHUS XUMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIECTBAa, CIOCOOHOCTH BIIAJCTh
JTOCTOBEPHOI MH(pOpMAITHEH 0 IEPEIOBBIX JOCTIDKEHUSIX U OTKPBITHIX MUPOBOW M OT€YECTBEHHON XMMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U 00IIECTBa
I'paxkiaHckoro BocnuTaHusi

MPEJICTABJICHUST O CONMAJBHBIX HOPMAax W MPaBWIaX MEXKIMYHOCTHBIX OTHOIIEHWH B KOJUIEKTHUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIECTBEHHO MOJIE3HOM, yUueOHOUCCIIEeI0BATEIbCKON, TBOPUESCKOMH
W JIpYyTHX BHJIAX JeATEIbHOCTH; TOTOBHOCTH K pPa3HOOOpPa3HON COBMECTHOW MAEATEIHHOCTH IMPH
BBIIIOJTHCHUN yT-IeGHBIX, MMO3HABATCJIbHBIX 3aJia4, BBIIIOJIHECHUHW XUMHYCCKHX OSKCIICPUMCHTOB, CO3JaHUU
y49e0HBIX TPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIM B TIPOIECCEe 3TOW y4ueOHOM
JACATCIIBHOCTHU, T'OTOBHOCTH OIICHHWBATH cBOE IMMOBCJACHNUE W IOCTYIKH CBOUX TOBapHHleﬁ C IIO3uIun
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;
IleHHOCTH HAYYHOT'0 TO3HAHUS
MHUPOBO33PEHUYECKUX IMPEACTABICHUA O BELIECTBE M XHUMHUYECKOM pPEaKUUU, COOTBETCTBYIOIINX
COBpPEMCHHOMY YPOBHIO pa3sBUTHA HAYKKW M COCTABJIAIOIHNX OCHOBY JJId IMMOHMMAaHHWA CYITHOCTHU HaquOﬁ
KapTUHBI MUpA; MPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOIBI, B3aUMOCBS3IX
YeJI0BEKa C TIPUPOTHOM CPEoi, O PO XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha MOJYyYCHUE HOBBIX 3HAHHH MO XUMHH, HEOOXOAUMBIX IS
00BsicCHeHHs HaOJIr01aeMbIX TIPOLIECCOB U SIBJICHUH;

MO3HABATENFHON, MHPOPMAIIMOHHON M YNTATENECKOM KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIbHOM
palboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEpaTypoW, JOCTYMHBIMH TEXHHUYECKHMHU CPEICTBAMHU
MH()OPMALIMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHHIO U TIO3HAHWIO, JIIOOO3HATENBHOCTH, TOTOBHOCTH M  CIHOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM M HCCIIEAOBATEIbCKOM JAEATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JalbHEHIIIEM;

DopMHPOBAHHA KYJILTYPbI 310POBbS

OCO3HAHUs LIEHHOCTH H3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 370POBBI
o0pa3 KM3HM, OCO3HAHMA IIOCIEACTBUII M HENPUATHA BPEIHBIX NPUBBIYEK (YHOTpeOJCHMs alKOrosd,
HapKOTHKOB, KypeHHs), HEOOXOOMMOCTH COONIONEHMSI TpaBWi OE30MacHOCTH MpU OOpameHud ¢



XUMHYECKUMH BEIIECTBAMU B OBITY M peasibHOM KU3HH; TPyT10BOr0 BOCHUTAHHUS

WHTEepeca K MPAKTUIeCKOMY H3y4YeHHIO MpodeccHil M Tpyna pa3indHOTO pOoJad, YBaKEHHE K TPYAy H
pe3ynbTaTaM TPYAOBON AESITEILHOCTH, B TOM YHKCJIEC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHUM MO
XUMHH, OCO3HAHHOTO BHIOOpa WHAWBHIYaJbHOW TPAEKTOPUHU TPOJOIDKEHHS OOpa3oBaHHUA C YIETOM
JIMYHOCTHBIX UHTEPECOB U CITIOCOOHOCTH K XMMUH, OOIIECTBCHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIICITHON
po(heCCUOHANBHON NIEATEIBHOCTH U PAa3BUTHS HEOOXOJIUMBIX YMCHHMIA; TOTOBHOCTh aJallTUPOBATHCS B
podeCCHOHATBEHON cpeie; IKOJOrHIeCKOro BOCIUTAHUS

9KOJIOTHYECKH 1eNeco00pa3HOr0 OTHOIIEHHUS K MPUPOAE KaK MCTOYHHUKY KM3HM Ha 3emiie, OCHOBe e
CYIIIECTBOBAaHMWS, TOHUMAaHHUS [EHHOCTH 370POBOTO M 0E€30MacHOTO 00pa3a KHU3HH, OTBETCTBEHHOTO
OTHOLICHHS K COOCTBEHHOMY ()HM3HYECKOMY M IICUXHYECKOMY 370POBBIO, OCO3HaHHs ILIEHHOCTH
coOrofeHrs TpaBuil 0e30MacHOTO MOBENeHUs NMpH padoTe ¢ BemecTBAaMH, a TaKKe B CHUTYallusX,
YTPOKAIOIINX 37JOPOBBIO U XKU3HU JIIOJEH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHUS, TIOTyYaeMble P U3YYeHUH XUMUH, [T PEIIeHs 3a7a4, CBI3aHHbIX C
OKpYKalolllel MPUPOJHOW CpPEAOW, TOBBIIIEHUS YPOBHA OKOJOTMYECKONM KYJbTYpPbl, OCO3HAHUS
II00ATFHOTO XapaKTepa AKOIOTHIECKUX Mpo0IeM U MyTel NX peleHns MOCPEICTBOM METOI0OB XUMUH;
9KOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATCIHHOM, KOMMYHUKATUBHON U
COLIMAIBHON ITPAKTHUKE.

MeTanpeaMeTHbIe pPe3yabTaThl

8 kiacc:

ITo3naBarennsHbie YY1

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS 00pa30BaTeIbHON NPOrpaMMBI IO XMMHUH OTPaXKaloT OBIIA/ICHUE
YHHBEpPCAJIbHbIMH TO3HABATEIbHBIMH [€HCTBUSIMH, B TOM 4YHCIE: ba3oBBIMH JIOTHYECKUMHU
JIEUCTBUAMHU

- YMEHHEM HCIIOJIh30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS P OCBOCHUH 3HAHUU: PaCKPBIBATH CMBICIT
XUMHUYECKHUX MOHATHUN (BBLAETATH WX XapaKTepHble MPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C JAPYTUMHU
MOHATUSMH), HWCIIONB30BaTh TOHSATHS NI OOBSACHEHWS  OTHCNbHBIX (aKTOB H  SBICHHIA,
MMPUYINHHO-CJIICACTBCHHBIC CBA3U MEKIY O6’beKTaMI/I HU3YUCHHA, CTPOUTH JIOTUYCCKUC PaCCYKICHUA
(MHIyKTUBHBIE, NEAYKTUBHEIE, TI0 aHAJIOTHH); 1eJaTh BEIBOIBI U 3aKIFOYCHHS,

- YMEHHEeM TPUMEHSTh B TMpolecce TO3HAHWA TOHATUSA (TPEIMETHbIE M METalpeIMETHBIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIEITH, UCTIONB3yeMbIe B XHMHU, TPEOOPA30BHIBATH IIMPOKO MTPUMEHSIEMBIC B
XUMHH MOJICNIbHBIC TPEACTABICHUS — XMMHYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XUMUYecKasi opMmysia u
ypaBHEHHE XHMHUYECKOW PEaKIMl — TPU PElIeHUN Y4eOHOIO3HABATENBHBIX 3a/lady; C YYETOM ITHX
MOACJIBHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ BBIABJIATE W XapaKTCPU30BATHh CYHICCTBCHHBLIC IIPU3HAKKU U3Yy4YaCMbIX
O0BEKTOB — XUMHYECKHUX BEIIECTB M XWMHUYECKHX PEaKIUif, BBISABISATH OOIIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CIICJCTBEHHBIE CBS3M W TPOTHBOPEUUS B HM3y4aeMbIX IPOIECcax W SBICHUSX; IpeJiaraTh
KPUTEPHU JUTS BBISBJICHUS STHX 3aKOHOMEPHOCTEH U MPOTHBOPEUHI; CAMOCTOSATENFHO BHIOMPATH CIIOCO0
pemieHuss y4eOHOW 3amadd (CpaBHHBATh HECKOJILKO BAapUAaHTOB pEIICHHS, BBIOMpATh Hawbolee
TTOIXO/ISIIIHAN C YIETOM CaMOCTOSTEIIBHO BEIICIICHHBIX KPUTEPHECR);

ba3oBbIMU Hcc/Ie10BATEILCKUMU AeHCTBUSIMHU

- HpI/IO6peTeHI/Ie OIIbITa 110 IJIAHWUPOBAHUIO, OpraHU3alMH U MMPOBEACHUIO YYCHUYCCKNX SKCIICPUMCHTOB!
yMeHHe HaOJoAaTh 3a XOJOM IPOIecca, CaMOCTOATENbHO IPOTHO3MPOBATH €ro  pPe3yibTar,
(dhopMyupoBaTh 0000IICHHS ¥ BBIBOBI I10 PE3YJIbTaTaM MIPOBEAEHHOIO OIIbITa, UCCISIOBAHUS, COCTABIISITH
OTU€T O TPOJICITaHHOM pabdoTe;

Padoroii ¢ unpopmaumei

- yYMCHHEM BBIOMpAThH, aHAIIM3UPOBATH M WHTEPIPETUPOBATH MH(OPMAIUIO Pa3IHMYHBIX BUJOB U (hopm
MIPEACTABIICHUS, TTOIYIACMYI0 M3 PAa3HBIX WCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JUTEpaTypa XUMHUYECKOTO
COJICpKaHusl, CIIPAaBOYHBIC MOCOOMS, pecypchl HTepHETa); KPUTHYCCKH OICHUBATH MMPOTUBOPEUYHUBYIO U
HEJ0CTOBEPHYIO HHHOPMAIIHIO;

- YMEHHEM TMPUMEHATh PA3THYHBIE METOABI M 3alpoChl TMPH TIOMCKE W OTOOpe HHPOpMAIUd |
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJHMMBIX JJIs BHIMOJIHCHUS YYEOHBIX W TIO3HABATCIBHBIX 3a/ad
onpeAeaEHHOr0 THMA, MNPHOOpETEHHE OmbiTa B OO0JACTH  HCIIOJb30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUH, OBJAJECHUE KyJdb TYpOH AaKTHBHOT'O WCIOIB30BAHHUS Pa3IMYHBIX



MOMCKOBBIX CHCTEM; CAMOCTOSITEIIEHO BHIOWpAaTh ONTUMANBHYIO (DOpMYy NpeacTaBieHUs WHPOPMAIMUA U
WLTIOCTPUPOBATH PellIaeMble 3a7jadi HECTIOKHBIMU CXeMaMH, TharpaMMaMH, JpyTuMu popMamMu rpaduKu
Y UX KOMOHMHAIUSAMUY;

KommynukaTuusie YY /[

YHUuBEpCcaTbHBIMH KOMMYHUKATUBHBIMU JCUCTBUAMU

- yMEHHEM 3aJiaBaTh BOIPOCHI (B XOA€ AMANOTa W/MIM JUCKYCCHU) MO CYIIECTBY 00CYKTaeMON TEMBI,
(hopMyITUPOBATH CBOM MPEAJIOKEHISI OTHOCUTEIHHO BRIITOIHEHUS MTPEII0KEHHOH 3a/1a4H; - IPHOOpeTeHNe
OTbITa TPE3CHTALUH PE3YJbTATOB BBITIOIHEHUS] XMMHUYECKOTO HDKCIEPHUMEHTa (J1a00paTOpPHOTO OIIBITA,
nmabopaTopHO pabOTHI IO HCCIIEIOBAaHIIO CBONCTB BEIIECTB, YI€OHOTO MPOEKTA);

- 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMH TIO3HABATEJIbHOM M HCCIEIOBATEILCKON
JIeSITEIbHOCTH TIPH PEIICHWN BO3HUKAIOIINX MTPOOIeM Ha OCHOBE yu€Ta OOIINX HHTEPECOB M COTIACOBAHUS
no3unuii (00cyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPJMHAIUS COBMECTHBIX JIEHCTBUH,
ompezieNieHNe KPUTEpHEB TI0 OIIEHKE KadecTBa BBITIOTHEHHOM paboTHI U 1Ip.);

Perynastusnsie YY /I

YHHUBEpCAIbHBIMH PETYIATUBHBIMH ACHCTBUSMU

- YMEHHEM CaMOCTOSTEIbHO ONpEeAeNATh ULeNd JeATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBISATH,
KOHTPOJIMPOBaTh M TNPH HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO ACSTENBHOCTb, BBHIOMpATh Haubojee
3¢ eKTUBHBIC CTIOCOOBI PEIICHHS YUYCOHBIX M MO3HABATEIBHBIX 3a/1ady, CAMOCTOSTEIILHO COCTABIIAThH HIIU
KOPPEKTUPOBATh MPEIIOKEHHBIM alropuT™M ACUCTBUM NMPU BBINOJHEHUU 33JaHUU C YYETOM MOIYUYEHUS
HOBBIX 3HaHMHi 00 H3ydaeMbIX OOBEKTaX — BENIECTBAX W PEAKIHUAX; OIICHUBATh COOTBETCTBHE
MOJTy4YEHHOT'O pe3yibTaTa 3asBJICHHON L1eTH;

- YMEHHEM UCHOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUH 3a1aHHM.

9 kaacc:

ITo3HnaBaTenabHbie YY /I
MertanpeaMeTHbIe pe3yabTaThl OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBI [0 XUMUHU OTPAXKAIOT OBJa/IEHUE
YHHBEpPCAJIbHbIMH TO3HABATEIbHBIMH [EHCTBUSIMH, B TOM 4YHWCIE: ba3oBBIMH JIOTHUECKUMHU
JIEUCTBUAMHU
- YMEHHEM HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBITIJICHHS TIPU OCBOCHUU 3HAHHNA: PACKPHIBATH CMBICIT
XUMHUYECKUX TMOHATUN (BBLAETATh WX XapaKTEpHble MPHU3HAKH, YCTaHABIMBATh B3aWMOCBS3b C JPYTUMHU
MOHATHSMH), WUCIOJIB30BATh TIOHATUS JUIS OOBSICHEHWS OTAENbHBIX (DaKTOB W SIBICHHUW; BBIOUPATH
OCHOBAaHUA W KPUTCpUU JJid KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKHUX BC€HICCTB MU XHUMHUYCCKHUX peaKHHﬁ;
YCTaHaBIUBATh MPUYNHHO-CICJCTBEHHBIE CBI3U MEXIY OOBEKTAMH H3YYCHHUS; CTPOUTH JIOTHUECKUE
pacCyKacHusd (I/IHHyKTI/IBHBIe, JACAYKTHUBHBIC, 110 aHaJ'[OFI/II/I); J€J1aTh BBIBOABI U 3aKJIIFOUYCHU S,
- YMEHHEM TMPUMEHATH B TMPOIECCe TIO3HAHUS TOHATUSA (TPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJICITH, UCTIOIB3yEeMbIE B XHMHU, TPEOOPA30BHIBATH IIMPOKO MTPUMEHSIEMBIC B
XUMHM MOJICIIbHBIC TPEACTABICHUS — XMMHUYECKHI 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUUecKas GopMmysia U
ypaBHEHUE XHMUYECKOW PEaKIMd — TpU PEIIeHUH Y4eOHOIO3HABATENBHBIX 3allady; C YYETOM ITHX
MOIOCJIIBHBIX HpeHCTaBHeHHﬁ BBIABJIATE W XapaKTCPU30BaATh CYHICCTBCHHBLIC IIPU3HAKKW M3Yy4YaCMbIX
O0BEKTOB — XUMHYECKUX BEIIECTB M XWMUYECKHX PEaKIUil, BBISBIATH OOIME 3aKOHOMEPHOCTH,
IMPUYINHHO-CIICACTBEHHBIC CBA3HM W HNPOTUBOPECHHA B HU3YHACMBIX IIPOLECCAX U ABJICHUAX; IIpEIIaratb
KPUTEPUU ISl BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEYUI; CAMOCTOSATEIBEHO BBIOMPATh CIIOCO0
pemieHnss y4eOHOH 3angaun (CpaBHHMBaTh HECKOJBKO BApPHAHTOB peEIICHHS, BHIOMpATh Hanboiee
MOIXOJISIINN C YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUER);
ba3oBbIMHU HcC/IeI0BATEIHLCKUMH AeHCTBUSIMH
- YMEHHEM HCIOJb30BaTh TIOCTABJICHHBIC BOIMPOCHI B KAYECTBE WHCTPYMEHTA IMO3HAHMS, a TaKkKe B
KadeCcTBE OCHOBBI 1 (DOPMHUPOBAHUS TUIIOTE3HI IO MPOBEPKE MPABMIIBHOCTH BBICKA3BIBAEMBIX CY)KIICHU;

- TpuoOpeTeHHWE OMbITa [0 IUIAHUPOBAHHWIO, OpraHW3allii © IPOBEJICHHUIO YYCHUYCCKUX
JKCIIEPUMEHTOB: yMEHHE HaOJI0JaTh 3a XOIOM IPOLECCa, CAMOCTOSATCIBHO IPOTHO3UPOBATH €ro
pe3ynbTar, GopMyIHupoBaTh 0000IIEHUS U BBIBOIBI ITO PE3YJIBTaTaM MIPOBEAEHHOTO OIIBITA, HCCIICIOBAHNIS,
COCTaBIISITh OTYET O MPOACTAHHON padoTe;



Pa6otoii ¢ undopmanueii

- yMEHHEM BBIOMpaTh, AaHAIM3UPOBATh M HWHTEPIPETUPOBATh MH(DOPMAIMIO Pa3IM4YHBIX BUIOB U (hopm
NpEACTaBICHUS, MOTY4aeMyl0 M3 pa3HbIX UCTOYHHUKOB (HAy4HO-NOMYJISpHAs JUTEpaTypa XUMUYECKOro
COJep)KaHusl, CIIpaBOYHbIE IOCOOMs, pecypchl VHTepHETa); KPUTHUECKH OLIEHUBATh MPOTHBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

- YMEHHEM NPUMEHATh pa3IMYHbIE METOAbI W 3ampochl NpU MOMCKe W oTOope WHPOpPMaUUH U
COOTBETCTBYIOIIMX [JAHHBIX, HEOOXOOUMBIX AJsl BBIIOJIHEHHS Y4YeOHBIX M TIO3HABAaTEIbHBIX 3a/ad
OmpeNeIEHHOTO  TUMA; TNPUOOpETeHHWEe OmbITa B 00JacTH  WCHONB30BaHHA — HMH(POPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJOTUH, OBJIQJACHUE KyJib TYpOW AaKTHBHOTO WCIIOJIB30BaHMA Pa3IHMYHBIX
MIOUCKOBBIX CHCTEM; CAMOCTOATEILHO BBIOMPATh ONTUMANbHYIO (OpPMY NpEACTaBICHUS WHPOPMALMH H
WIIFOCTPUPOBATh pelliaeMble 3aJaui HECIOKHBIMU CXEMaMH, JHarpaMMaMu, IpyrumMu hopmamMu rpapuku
Y UX KOMOWHAIHSIMU;

- yYMEHHEM HCIOJb30BaTh M aHAIM3UPOBATh B IpoLecce y4eOHOW M HCCIeN0BATENIbCKON NEesTeIbHOCTU
WHQOPMAIIMIO O BJIMSAHUM TPOMBIIUIEHHOCTH, CEIbCKOTO XO3JHCTBA M TPAHCIOpTa Ha COCTOSHHUE
OKpY>Karollel MPUPOAHOU CpeIbl

KommynunkatuBHbie YY ]|

YHuBepcanbHbIMH KOMMYHUKAaTHBHBIMU JICHCTBUSAMH

- yYMEHHEM 3aJaBaTh BONPOCH (B XOJ€ JHMajora W/Wid TUCKYCCHH) MO CYIIECTBY OOCYKIAeMOI TEMBI,
(bopMynupoBaTh CBOU MPEUIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHHUS NIPEIUIOKEHHOH 3aa4uy; - IproOpeTeHne
OTBITa TPE3CHTAIMN PE3YJIbTATOB BBITIOIHEHUSI XMMHUYECKOTO HDKCIEPHUMEHTa (J1a00paTOpPHOTO OIIBITA,
nabopatopHoii pabOTHI 1O UCCIIEAOBAHNIO CBOHCTB BEIIECTB, yUeOHOTO POEKTA);

- 3aMHTEPECOBAHHOCTH B COBMECTHOH CO CBEPCTHHKAMH ITO3HABATEIBHOW M HCCIENOBATEIBCKOU
JeSITeIbHOCTH ITPH PEIICHUH BO3HUKAIONINX MTPOOJIeM Ha OCHOBE Y4&Ta O0IINX HHTEPECOB U COTIIACOBAHUS
no3uuuii (00cyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE LITYPMBI», KOOPJAHHALMS COBMECTHBIX JI€HCTBUH,
oTpeJiesieHIe KPUTEPUEB 110 OIICHKE Ka4eCTBa BHIMIOJIHEHHOW paboThI U Ip.);

PeryasituBubie Y'Y /|

YHuBepcaIbHBIMU PETYIISITUBHBIMU JEHCTBUAMU

- YMEHHEM CAaMOCTOATENBHO ONPEAENATh LEAH ACITEIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh M TMPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATENbHOCTh, BBHIOMpATh HamboJjee
3¢ deKTUBHBIE CIIOCOOBI peleHNs y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOATEIIEHO COCTABIATH MM
KOPPEKTUPOBATh NPEIJIOKEHHBIM alrOpUTM JEUCTBUM IIPYU BBINOJHEHUU 33JaHUM C Yy4ETOM IOIYYEHUS
HOBBIX 3HaHMH 00 H3yyaeMblX OOBEKTaX — BELIECTBAX M PEaKUUSAX; OLICHUBATh COOTBETCTBHE
MOJTy4YEHHOT'O Pe3yiIbTaTa 3asBJICHHON 11eTH;

- YMEHHEM HCIONb30BATh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJUlaracMble B YCIIOBUH 3a/laHUM.

IIpeameTHbIE pe3yJIbTATHI:
8 kuacc:

1) packpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHMX TMOHSTHH: aTOM, MOJEKYJa, XUMHUCCKHH
3JIEMEHT, TPOCTOE BEIMIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS W HEOTHOPOIHASI), BAJICHTHOCTD,
OTHOCUTEJIbHAS aTOMHAasi U MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBas JIOJII XUMHUYECKOTO dJIEMEHTa B COCIMHEHUN, MOJISIPHBIN 00BEM, OKCH, KUCIOTa, OCHOBAHHE,
COITb, 3JICKTPOOTPHUIIATEIIFHOCTD, CTETICHb OKHCICHHS, XUMUYECKas PEaKIus, KIACCHU(PUKAIIS PEaKITHii:
peakiuu COCAMHEHHUS, PEaKIMKU pPa3IoKCHUs, PEaKIHMKU 3aMEIICHHs, peakiuu OOMEHa, 3K30- U
SHAOTEPMUYCCKUE PEAKITUH; TETUIOBOM A3PQPEKT peakiuu; sIpo aToMa, JIEKTPOHHBIN CJIOH aToMa, aTOMHas
opOHTaNh, paANyC aToMa, XMMHYECKas CBSA3b, OJISIPHAS U HETIOJSIpHAS KOBAJIEHTHAS CBSI3b, HOHHASI CBSI3b,
WOH, KaTHOH, aHHOH, PACTBOP, MaccoBas A0 BeIecTBa (IIPOIEHTHAs KOHIIEHTPAIKs) B PACTBOPE;

2) WITIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUECKHUX MOHATHH (CM. 1. 1) U MIPUMEHSITh
9TH TOHATHS IIPH ONICAHUHU BEIIECTB U MX MPEBpaIleHHI;

3) HUCmoNB30BaTh XUMHUYECKYI0 CHMBOJHKY JUIS COCTaBICHUS (HOPMYJ BEIIECTB H
YpaBHEHUIN XUMUYECKUX PEaKInii;

4) ompenensTh BAJICHTHOCTh ATOMOB DJIEMCHTOB B OWHAPHBIX COCTUHEHUSX; CTCICHb



OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; MPHUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY KJIaccy
COeMMHEHNH 1O (GopMyiaM; BHA XHUMHYECKON CBs3M (KOBaJleHTHAas W HWOHHAS) B HEOPraHUYECKHX
COCJINHEHUSX;

5) packpeiBaTh cMmbicn Ilepuommueckoro 3akona J[. M. MenmeneeBa: IeMOHCTPHPOBATH
MOHUMAaHUE TEPHOJUYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHMX 3JEMEHTOB OT HX IOJIOKEHUS B
Ilepuopnueckoif  cucteMe; 3aKOHOB  COXpPaHEHHMS  MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHA ABOTapO; OMUCHIBATH W XapaKTEepPH30BaTh TaOMUYHYIO (hopMy
[lepuognueckold cUCTEMBl XHUMHYECKHX JJIEMEHTOB: pa3inyaTh TMOHATUS «IJIaBHAas MOATPYyNIa
(A-rpynma)» u «mobounas mnoarpymnma (b-rpynma)», Manple w OOJBIIME TEPHUOIBL;, COOTHOCHTH
o0o3HavyeHus, KoTopble UMetoTcsl B Tadbnune «llepuognueckas cucrema xuMuueckux siaemeHToB /1. U.
MenzeneeBa» ¢ YHACIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB
3apsi sapa, o01ee YUCII0 3JCKTPOHOB U paclpeiesieHHe UX 110 3JICKTPOHHBIM CII0SIM);

6) KIacCHPHUIUPOBATh XMMHUYCCKHAE SJIEMEHTHI; HEOPraHUYCCKHE BEIIECTBA; XUMHYECKHE
peakiuu (10 YHCITY M COCTABY YYACTBYIOIIUX B PEaKLMH BEIIECTB, [0 TEIIIOBOMY d(h(deKTy);

7) xapakTepu3oBaTh (OMHUCHIBATH) OOILIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMIHBIX
KJIaCCOB, IOATBEPIKAAsA OIIMCAHUC TPUMEPAMU MOJICKYJIAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHYCCKUX
peaKLmii;

8) mporHo3MpoBaTh CBOWCTBa BEUICCTB B 3aBUCHMOCTH OT HMX Ka4ye€CTBEHHOTO COCTaBa;
BO3MOKHOCTH TIPOTEKAHUS XUMHUECKUX MPEBPALICHAN B PA3IIMIHBIX YCIOBHSIX;

9) BBIYHCIATH OTHOCHTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JOJI0 XUMHYECKOTO DJIEMEHTa 1O (QOopMylie COCITUHEHHUS; MacCOBYIO JOJI0 BEIIECTBA B PacTBOPE;
MIPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKON PEaKIIHH;

10) npuMeHSATh OCHOBHBIC OIEPAIMH MBICIUTEIBHOW NESITENbHOCTH — aHAINW3 U CHHTE3,
CpaBHEHHE, 0000IIEHIE, CUCTEeMAaTU3AINIO, KIIACCU(HUKAIINIO, BEISBICHNE IPUIUMHHOCIIEACTBEHHBIX CBS3eH
— JJI1 U3y4YCHUA CBOWCTB BCUICCTB U XUMHUYCCKUX peaKHHﬁ; €CTCCTBCHHO-HAY4YHbIC MCTO/Ibl ITIO3HAHUA —
HaOII0IeHIEe, U3MEPEeHNE, MOACITUPOBAaHUE, SKCIIEPUMEHT (PeasTbHBIA U MBICIICHHBIN);

11) crnemoBath mpaBHJIaM [OJb30BaHUS XMMHUYECKOH TOCYmOoW ©  J1aDOpaTOpHBIM
o0opymoBaHHeM, a TaKKe IMpaBHIIaM OOpAaIIeHHsI ¢ BENIECTBAMU B COOTBETCTBHU C WHCTPYKIHMSAMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TI0 MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomOpoOZia ¥ KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C OIPENeIEHHON MacCOBOM JoJiei pacTBOPEHHOTO
BCIICCTBA, INUIAHUPOBATHL M MNPOBOAUTHL XUMHYCCKHUEC OKCIICPUMCHTBI II0 PACIIO3HABAHUIO PACTBOPOB
IesI0uei ¥ KUCIIOT C IIOMOIIBI0 HHAUKATOPOB (JTaKMyc, GeHOIPTaIenH, METHIIOPaHXK H JIp.).

9 kaacc:

1) packpsiBaTh CMBICI OCHOBHBIX XMMHUYCCKHX [MOHSTHIA: XMMHUYCCKHH DIICMEHT, aTOM,
MOJIEKyJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BENIECTBO, CIOXKHOE BEIIECTBO, BAJEHTHOCTD,
QJICKTPOOTPHULATCIIBHOCT, CTCIICHb OKUCJICHUA, XUMHUYCCKasd peaKdusd, XUMHUYECKas CBA3b, TEMI0BOM
3¢ ¢eKT peakun, MOjIb, MOJSIPHBIA 00BEM, PACTBOP; 3JIEKTPOIHUTHI, HEIJIEKTPOIHUTHI, HIIEKTPOITUTHIECKAs
JICCOIMAIMSI, PEaKIMU HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe paBHOBecHe, OOpaTUMble W
HeoOpaTHMBIE PEAKUUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE PEaKLHH, OKHUCIUTENb, BOCCTAHOBUTEIb,
OKHCIICHHE Y BOCCTAHOBIIEHHE, AJIOTPOIHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBaJICHTHAsI, NOHHAS,
METaJUIM4ecKas), KpUCTAUIMYEeCKas PeIETKa, KOPpO3usl METaNIOB, CIUIABBI, CKOPOCTh XHMHYECKON
peaxiun, penensbHo nomyctuMas konnertparust (I11K) Bemectsa;

2) WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHI (CM. 1. 1) M IPUMEHSATH
OTU NNOHATHS IIPU ONNMCAaHUUN BEIICCTB U UX npeBpameHHﬁ;

3) UCHoIB30BaTh XMMUYECKYIO CUMBOJIUKY ISl COCTAaBICHHS ()OPMYIT BEIIECTB U yPaBHEHU I
XHMHYECKUX pPeakiuii;

4) ompenensaTh BAJICHTHOCTh M CTCIICHb OKHCIICHHUS XUMHYECKUX DJICMEHTOB B COSTMHECHHSX
Pa3IMYHOTO COCTaBa; MPUHAJIKHOCTD BEUIECTB K ONpeNeIEHHOMY KIIACCy COEIMHEHH 1Mo dopMmymam;
BUJ] XUMHYECKOH CBSI3M (KOBAJICHTHAS, MOHHAS, METAIUITMYECKasl) B HEOPTaHIMUECKUX COSTUHEHUSX; 3apsi
MOHA 110 XMMUYECKOH (hopMyIie; XapakTep Cpebl B BOIHBIX PaCTBOpaxX HEOPraHUUECKUX COCINHEHUH, TUIT
KPUCTAJNIMYECKON pelIETKH KOHKPETHOTO BEIECTRA;

5) packpeiBath cMmbich [Teproanuaeckoro 3akona /1. M. MenneneeBa u 1eMOHCTPUPOBATH €I0



MOHUMAaHHUE: ONHUCHIBATh M XapaKTepu3oBaTh TabnuuHyto ¢opmy Ilepruoamueckoit cucTeMbl XUMUYECKHX
AIIEMEHTOB: Pa3JIMyaTh MOHITHS «TJIaBHAS MOATPYIINA

(A-rpynma)» u «nobounas noarpymmna (b-rpynmna)», Mansie u 60JbIINE TIEPHOABL; COOTHOCUTD
0003HaYeHNs, KOTOPHIE UMEIOTCS B IEPHOANYECKON TabHIIe, C YACIOBBIMH XapaKTEPHUCTUKAMHA CTPOCHHS
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi siApa, 00Iee YUCII0 3JIEKTPOHOB U paclpeieieHue ux 1o
ANEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHWH CBOMCTB JJIEMEHTOB M HX
COEIMHEHUH B TIPEeNIaX MaJbIX MEPHOOB U TIABHBIX ITOATPYI C yIYETOM CTPOSHHS UX aTOMOB;

6) kiaccuUIMPOBaTE XMMHYECKHUE DJICMEHTBI, HEOPraHUYECKHE BEIECTBA; XUMHYCCKHUEC
peaxiuu (TI0 YUCITy U COCTaBY YYaCTBYIOIINX B PEAKIIUH BEIECTB, 1O TeIIOBOMY 3(pPeKTy, o n3MEeHEHUIO
CTETNIeHEeH OKUCIEHHUS] XUMHUUECKHUX 3JIEMEHTOB);

7) xapakTepu30BaTh (OMUCHIBATH) OOIIME U CIIENH(pHUIECKHE XUMUIECKHE CBOMCTBA IIPOCTHIX
M CIIOKHBIX BEIIECTB, MOJTBEpPKIas OMHCAHUE MPUMEPaMU MOJICKYJSIPHBIX M HOHHBIX YpaBHEHHMH
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIIHIA;

8) cocTaBiATH YpaBHEHHs SJIEKTPOJUTHUYCCKON MUCCOIMAIIMKM KHCJIOT, IIEI0Yei M COJIeH;
TIOJTHBIE W COKPAIIEHHBIC YPaBHEHHUS PEakiliii HOHHOTO 0OMEHA; ypaBHEHHsI peaKIni, TTOITBEPKIAFOIINX
CyII€CTBOBAaHHUC TE€HETUYECKOM CBI3U MECXKAY BCHICCTBAMM pPa3JIMYHBIX KJIaCCOB;

9) packpbiBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEACTBOM
COCTaBIICHHS DIIEKTPOHHOTO OajlaHca STHX PeaKIIHid;

10) mporHo3upoBaTh CBOWCTBA BEHICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS; BO3MOKHOCTH
IIPOTEKaHUS XMMUUYECKUX IIPEBPALLEHUN B PA3IIMYHBIX YCIOBUSAX;

11) BBIYMCIATH OTHOCHTEIIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO
JIONIF0 XMMHYECKOTO dJIeMeHTa 1o ¢GopMylie COSAMHEHHS; MAacCOBYIO MOJNIO BEIIeCTBA B PACTBOPE;
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH pPEaKLY;

12) cnemoBaTh TpaBHJIaM  [OJB30BAHUS XMMHYCCKOM TOCY[OW ©  J1aGOpaTOpHBIM
o0opyZioBaHMEM, a TaKKe TpaBHiiaM OOpalleHHs] C BENIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSAMH MO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OTBITOB TIO MOyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMmaKa M yTJIEKUCIIOTro ras3a);

13) mpoBOAWMTH peakinH, MOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOPUAOPOMHUI-, MOAUI-, KapOoHaT-, (ocdar-, cuIMKaT-, Cynbdar-,
TUAPOKCHUJI-MOHBI, KaTUOHBI aMMOHHS W HWOHBI HM3YYEHHBIX METAJUIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIECTB;

14) npuMeHSTh OCHOBHBIE OMEPAI[MH MBICIUTEIBHOW JEATEIbHOCTH — AHAIN3 M CHHTE3,
CpaBHCHUC, O60611IeHI/Ie, CUCTEMATU3alUI0, BBIABICHUC NIPUYUHHO-CJICICTBECHHBIX CBSI3EH — JJId U3yUYCHUSA
CBOMCTB BEIIECTB M XUMHYECKHX PEaKIUil; eCTECTBEHHO-HAYYHbIE METOJIbI MO3HAHWS — HaOIIoIeHNE,
U3MepeHne, MOAEINPOBaHUE, IKCTIEPUMEHT (pealbHbII U MBICIICHHBIH).
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