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AHHOTanuA K padoueii mporpamMmme mo xumuu 8-9 kiaccnl
IIpeaMeTHast 00,1aCTh: €CTECTBEHHO — HAYYHAsA

[Iporpamma 1o XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs COCTABIICHA HA OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIbHOM MPOTpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaabHOR
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMM NPETOAaBaHus Y4eOHOTO MpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMmHuM [a€T MpeACTaBIECHUE O IENAX, OoO0med cTpaTternu OOydeHus,
BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMU Y4YeOHOTrO TIpEIMeTa, yCTaHABIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPEyCMaTPUBACT PACIPEACIICHHE €ro Mo KjiaccaMm u
CTPYKTYpPUPOBAHUE M0 pa3jeiaM U TeMaM IMporpaMMbl IO XMMUH, ONPEAEIseT KOJIUYECTBEHHbIE
Y KaUE€CTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUSL, PEKOMEHAYEMYIO IIOCIE0BATENbHOCTh U3YUEHUS
XUMHUH ¢ YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JIOTHKH Y4eOHOTO TpoIiecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00yUarOIIXCsl, ONPEISIIIET BO3SMOXXHOCTH MPEAMETA [Tl peaTn3aiuu
TpeOoBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a Takke TpeOOBaHMI K pe3yiabTaTaM OOyYeHHs XMMHUU Ha
YPOBHE TIeJIel U3YYCHHUS MpeIMeTa U OCHOBHBIX BUJIOB YUE€OHO-ITO3HABATEIIHPHON JCSITEILHOCTH
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHue XUMUU CITY)KUT OCHOBOM 17151 hopMUpOBaHHSI MUPOBO33pEHUS 00yUaroIerocs, ero
MPEJICTaBICHUN O MaTEpUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMHUpPYEMbIE XUMHUEN
IPEJCTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJIE, O MyTAX
pelieHus T00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOIOTUYEeCKOH 0e30MacHOCTH, MPOOIeM 3JpaBOOXPAHEHHUS.

Henun nzyyenus npeagmera

[Ipn u3yuyeHWH XMMHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUCHHUE
MPUOOpPENN TaKKe LeH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHUIO PEHICHUH, CIMOCOOHON aJanTHpOBaTHCS K
OBICTPO MEHSIONIMMCS YCIOBHSM KU3HU,

— HaNpaBJICHHOCTh OOYYEeHHS Ha CHUCTEMaTHYecKoe MpuoOIIeHrne oO0ydJarmuxcs K
CaMOCTOSITENIbHOM ~ TO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIONITUM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OTIBITA
pa3HoO0pa3HON AEATEeTHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JIEATEIHHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATDH M OIICHUBATH SIBJICHUS OKPY>KAIOIIIETO MUPA, UCTIONB3Ysl 3HAHUSI U OTIBIT,
MOJTyYeHHBIC TIPH M3YyYECHUH XUMHUU, MPUMEHATh MX MPHU PEIICHUH MpoOJieM B MOBCETHEBHOU
JKU3HU U TPYOBOH ACATEIBHOCTH;



— ¢dopmupoBaHre y OOydalOMMXCS TYMAaHUCTHYECKHUX OTHOIIECHWW, MOHWUMAaHUS IIEHHOCTH
XAMHUYECKUX 3HAHUU.

IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JInyHOCTHBIE pe3yJIbTAThI

JIndHOCTHBIE pPE3yJabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIero 0O0pa3oBaHUA
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOUM M BOCIHUTATEIbHON NEATEIHHOCTH B
COOTBCTCTBHUU C TpaaAUuIIUMOHHBIMHA pOCCHﬁCKHMH COLMMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B O6H.[CCTB€ InpaBuJIaMd U HOpMaMMU NOBCIACHUSA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaOLIUXCS.

JIndHOCTHBIE pE3YyJbTaThl OTPAXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM MO3UTHUBHLIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOH HAayKH B JXHU3HHU COBPCMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WMH(MOpMAIMEH O MEPEIOBBIX TOCTHKEHUSX U OTKPBITHSIIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YyCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MNpEaACTaBJICHHUA O COLNMAJIbHBIX HOpMax MW IIpaBUjIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO
MCCIIEIOBATENLCKOM, TBOPUYECKOM U JPYTUX BUIAX AEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOM ACATCIBbHOCTH IPU BBIITOJHCHHUHU y‘-I€6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHEHUN
XUMHYCCKUX SKCIICPUMECHTOB, CO3JIaHUHN qu6HI)IX IMPOCKTOB, CTPECMJICHUSA K B3aMMOIIOHUMAaHHIO
U B3aMMOIIOMOIIM B IpoOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLEHMBATh CBOE
MOBE/ICHNE U TTOCTYIKU CBOUX TOBAPHUIIEH C MO3UIIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEICTBHU ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XHMHUUYECKOW  pEaKLuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABIISIIOLIME OCHOBY IS
IMOHUMAaHH CyIIHOCTH HaquOfI KapTUHBI MHpPa, TPECACTABICHUA 00 OCHOBHBIX 3aKOHOMECPHOCTIAX
Pa3sBUTHUA TPHUPOABI, B3AUMOCBA3AX YCJIOBCKA C HpI/IpOHHOI\/'I CpGI[OfI, O pOJIM XUMHUHU B IMO3HAHHUU
ITHX 3aKOHOMEPHOCTEN;

MO3HABATEIIbHBIE MOTHBBI, HAIPABJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOaUMBIE I OOBSACHEHHS HAOIIOJaeMbIX TIPOILIECCOB M SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHUTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CpPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBLCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HECHHOCTH ) XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HM, OCO3HAHUE TOCJIEICTBUN M HENPHUSITHE BPEIHBIX HPHUBBIYEK



(ynoTpeOneHusT ajgKorojisi, HApKOTHKOB, KYpeHHs), HEOOXOAMMOCTH COOJIOACHUS TpaBUII
0€30MacHOCTH NP OOPALEHUH ¢ XUMUYECKHUMH BEIIECTBAMU B OBITY U peaTbHOMN KH3HH;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHE K
TPYAY U pe3yibTaTaM TPYA0BOM AESITETLHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIA BBIOOp MHIUBUIYaIbHOW TPAEGKTOPUU IPOAOIKEHUS
o0Opa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, YycHemHoil npodhecCHOHATBbHOM NeATEeIbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHLCS B MPOdECCHOHAIBHON CpeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIeCO00pa3HOoe OTHOIIEHHE K MPUPOAE KaK UCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY M TCUXHYECKOMY 3I0POBbIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHHUS PaBUi OE30MaCHOT0 MOBEACHUS NpU paboTe ¢ BEIIECTBAMU,
a TaKKE B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJTyYaeMble IIPU U3YYCHUH XUMHH, AJIs pEIICHU 3aj1a4,
CBSA3aHHBIX C OKPYXKAIOUIEH NPUPOTHONW Cpelnoil, IUisl MOBBIMICHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, OCO3HAHUS TJI00ATBFHOTO XapaKTepa dKOJIOTHYESCKHX MPOOJIeM U MyTeH WX PEIIeHUS
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCSI M B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIbHOU MTPAKTHKE.

MeTanpeamMeTHblie pe3yabTaThl

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBLACISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHS (3aKOH, TEOpHUs, NMPUHLMII, TUIOTe3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ATHX MPEeAMETOB (JOPMUPOBATH NMPEACTABIEHUE O
LIEJIOCTHOW HayyHOW KapTHHE MHpa, U yYHUBEpCalbHble ydueOHble NeHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOU AEATEIbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcaJbHbIe YUeOHbIe 1elicTBUS

ba3oBrble Jornyeckue 1eMCTBHSA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
PaCKpBIBATh CMBICT XUMUYECKHUX MOHATUH (BBIICIATH X XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh
B3aMMOCBSA3b C JAPYTMMHU TOHSATHUSIMHU), HUCIIOJIB30BATH TOHATHS IS OOBSICHEHHS OTAEIbHBIX
(GakTOB U SIBJICHU, BBIOUPATh OCHOBAHUS U KPUTEPHUH AJIs KacCU(PUKAIIMM XUMUYECKUX BELIECTB
U XUMHMYECKHX PpEaKIHi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3y4YEHHsI, CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHAYKTUBHBIC, NEIYKTHBHBIC, MO AHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHUS MOHATHUS (TMPEAMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HPeoOpa3oBbIBATH MIMPOKO
IpUMEHsIeMble B XUMHUH MOJIENbHBIE MPEJICTABICHUS — XUMUYECKUNA 3HAaK (CHMMBOJI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XHUMHYECKOW peakluuh — TpU peHieHuH ydeOHo-
MIO3HABATENIBHBIX 3a/1a4, C Y4YETOM O3THUX MOJENbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIECTB U
XUMHUYECKHX pPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOILECCaX U SABJICHUSIX.

Ba3oBble uccienoBarebcKkue AeiCTBHA:



YMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHMS, a
TakKe B KayeCTBE OCHOBHI is (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEACHHUIO YYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJJ0M MpOIlecca, CAMOCTOSTEIbHO MTPOTrHO3UPOBAThH €r0
pe3yibTatr, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BHI0B
1 (OpM IIPEJICTABICHHUS, TTOJTyIaeMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONYJISPHAS TUTepaTypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJIbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe UHpOpMaLUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YU4E€OHBIX M ITO3HABATEIBHBIX 32,124
OTpeACIEHHOr0 THITA, MPUOOPETEHHE ONBITA B OOJIACTH HCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IHMUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBbHYIO (OpMY MpeacTaBICHUS
uH(pOpMAIMM ¥ WUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHE HCIOIb30BaTh W aHAIM3UPOBATh B IMpollecce Y4eOHON M HCCleA0BaTEIbCKOM
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMNPOCH (B XOJe Auanora MU (WiaM) AUCKYCCHH) TIO CYIIECTBY
oOcyxgaemMoii TeMmbl, (HOPMYITHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITIOTHEHUS
MPEI0KEHHON 3a/1a4u;

YMEHHSI PECTABIIATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIIBHON JIEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PEe3yNbTAaTOB BBIMIOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOrO OMbITa, JTAOOPATOPHON pabOThI MO HCCIEIOBAHUIO CBOICTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATENLCKOM NIeATEIbHOCTH MPU PEHICHHH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéra
OoOIIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYXKIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMBID», KOOPJAWHAIUS COBMECTHBIX JCHCTBHIA, ONPEICIICHIE KPUTEPUEB TI0 OIICHKE KadyecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSTEIBHO OMPENeNsITh IeNn AeSITeNbHOCTH, IAHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh W IPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIEATCIIBHOCTH, BHIOMPAThH
HanOosee 3G heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEUIOKESHHBIN aTOPUTM JEHCTBUI MTPH BBIMOJTHEHUH 33/ 1aHUN
C y4éTOM TONyYeHHUs HOBBIX 3HaHUK 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIUSX,
OIICHUBATh COOTBETCTBHUE IMOYYEHHOTO pe3yJbTaTa 3asBICHHON Ie]TM, YMEHUE HCIOIB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpeJIaraéMble B YCIIOBHU 3a[aHUH.

IIpenmeTHbIe pe3yJibTAThI

B cocraBe mnpeaMeTHBIX PE3yIbTATOB I10 OCBOCHHUIO O0OSI3aTEIILHOTO COJICPIKaHUS,
YCTAaHOBJICHHOTO JaHHOH (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JACHCTBUH, crneruduyecKue s



OpeaMeTHON o0sacTu «XUMHA», BHIbl JEATEIbHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHUA, €ro
UHTEpIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIMXCS YMEHUI:

PacKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKUX MOHSTHH: aToOM, MOJICKYIIA, XUMHYCCKHI
9JIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OTHOpOAHAs W
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Mmacca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MaccoBasi 10JIsl XMMUYECKOT0 3JIEMEHTa
B COCIMHECHUHM, MOJSIpHBIH 00BEM, OKCHA, KHUCIOTa, OCHOBAaHHUE, COJb,
JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasi peaKiys, KIaccu(puKarms
peaKIMii: peaKky COSeANHEHHS, PEaKIMK Pa3I0KECHUs, PEaKIK 3aMEICHHS, PEaKIhu
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakluy, siIpo aToMa,
JJIEKTPOHHBIA CJO aToMa, aTOMHas OpOWTalb, pPaguyC aToMa, XUMHUYECKas CBS3b,
NOJSpHAs M HETOJISIpHAs KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, WOH, KATHOH, AaHHOH,
pacTBOp, MaccoBasi 0JIs BelecTBa (IPOLIEHTHAS KOHIIGHTPAIHA) B PaCTBOPE;

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATHUA W IMPUMCHATH 3TU
MMOHATHA IIPU OIIMCAHUHU BCIICCTB U UX npeBpameHHﬁ;

UCIIOJI30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

OIpesieNIATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKUCJICHUS DJJIEMEHTOB B 6I/IHapHI)IX COCAUHCHHUAX, MPUHAMJICIKHOCTE BCHICCTB K
OnpeneNéHHOMY KJlacCy COeIUHEHMH 1o QopMynam, BHI XHUMHYECKOH CBS3H
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
IIOHUMAaHUE HGpPIOI[PI‘-ICCKOfI 3aBUCUMOCTH CBONMCTB XHUMHYECKHX DJIEMEHTOB OT HX
nonoxeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas mnonrpynna (b-rpynma)», Manble U OonblIMe NEPHOABI, COOTHOCHTH
0603H&‘-I€HI/I$[, KOTOpPbBIC MMCIOTCS B Ta6J'II/IH€ «HCpI/IOJII/ILICCKaSI CHUCTEMA XHUMHNUYCCKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsja sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CII0SIM);

KJ'IaCCI/I(bI/ILII/IpOBaTI) XUMHUYECKUEC DJIEMCHTBI, HCOPraHNYCCKHUE BCUICCTBA, XUMHNYCCKUEC
pcaknuun (l'[O YUCIY U COCTAaBY YYACTBYHOIIHMX B PCaKIHWU BCHICCTB, IO TCIIJIOBOMY

dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEUIECTB Pa3IMUHBIX
KJIaCCOB, MOATBEpP)KJas  ONUCAHWE [pPUMEpPaMU  MOJIEKYJISAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

IMPOrHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOXHOCTU MMPOTCKAHUA XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;



BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMAaTH3aINI0, KJIACCU(UKAIUIO, BBIABICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKUUU,
€CTECTBCHHO-HAYYHBIC METOIbI TO3HAHUS — HAOIIOICHHE, I3MEPEHHE, MOJICIIUPOBAHHE,
AKCTICPUMEHT (PeabHBIM U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOM TMOCyIo u  1abopaToOpHBIM
o0opy/oBaHHEM, a TaKKe MpaBHJIaM OOpaIIeHHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYECHUIO U
coOupaHHIO Tra3000pa3HBIX BelIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakMycC, peHondTalenH, METUIIOPaHK U JpyTue).

K xonmy oOyuenus B 9 kJiacce mpeIMeTHBIE pe3ysbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHI: XUMHUYECKHM AJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULATENIBHOCTD, CTEINEHb OKHUCICHUs, XUMHUYECKass PEaklMs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOIIUTH,
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs JUCCOLMAIMS, pPEaKIu HOHHOrO OOMEHa,
KaTaJlu3aTop, XHWMHYECKOEe paBHOBecHe, OOpaTuMble M HeoOpaTHMBbIe pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUH,  OKHUCIHUTENIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(koBaJIeHTHasi, WOHHAs, MeETaJNIM4ecKas), KpUCTAJUIMUecKas pemérka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklUuH, MPeAcNIbHO JOIyCTUMAas
xoHueHTpauus [TIK BemecTsa;

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATHH W MNPUMCHATL OTHU
IMOHATHS IPU OTIMCAHUU BCUICCTB U UX npeBpameHHﬁ;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBi€HMsSI (POpPMyYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSAX PaA3IMYHOIO COCTaBa, MPHUHA/JIEKHOCTh BEIIECTB K OINpeAeIEHHOMY
KJIACCy COCNMHEHHH 1o (opMyrnaMm, BUJ XUMHUYECKON CBs3W (KOBAJIGHTHAs, MOHHAs,
METaJuInuecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3aps] HOHAa [0 XUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona JI. V1. MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TaOnuuHy ¢opmy llepuoamueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jnvaTh MOHATHS «rjaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OOJBIIHE TEPHOJIBI,
COOTHOCHUTBH 0003HAUEHUS, KOTOPBIC UMEIOTCS B TIEPUOINIECKOM TaOIHIIE, C YUCITIOBEIMU



XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsil A1apa,
o0Iiee YuCio AJIEKTPOHOB U paclpeielieHue MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH
o011re 3aKOHOMEPHOCTH B U3MEHEHUHM CBONCTB SJEMEHTOB WM HMX COCJAMHEHUN B
peJienax MajbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;

e KIacCH(UIUPOBATH XUMUYECKHE JICMEHTHI, HCOPTAaHUYCCKUE BEIIECTBA, XUMHYCCKHE
peakuuu (IO YUCIY M COCTaBY YYAacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

e XapakTepu3oBaThb (ONHUCHIBaTh) OOHIME W crHeun(puyeckue XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, ITOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpPaBHEHHH COOTBETCTBYIOIMX XUMUUYECKUX PEaKIUii;

COCTABJISITh YPABHEHMS JJIEKTPOJIUTUUYECKON AMCCOLMALMM KHUCIOT, LIEJIOYEH M COJeH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS pEaKUUi MOHHOTO OOMEHa ISl BRIPAOOTKU SKOJIOTHYECKU
11eJ1€c000pa3HOro MOBENEHUS B OBITY U TPYIOBOM JESATENBHOCTH B LIENSAX COXPAHEHUs CBOETO
3710POBBS U OKPYXKAIOIIEH IPUPOTHOMN CPEJIbI;

Bocnuranue rpaxiaHCTBEeHHOCTH, IATPHOTH3MA.

Hcnonp3oBaHne 60raroro MCTOPUYECKOIO, KPAeBEAUECKOIO COJEP)KaHHUA XUMHUYECKOIO
00pa30oBaHMsl, 3HAKOMCTBO C >KU3HbIO BBIJIAIOLIUXCSA OTEUECTBEHHBIX YUEHBIX-XUMUKOB, IBUBLINX
IpPUMEphl TPAXJAAHCKOTO CIY)KCHUS, HWCHOJHEHHs] MaTPUOTHYECKOrO J0Jra, CHoCcOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K TE€POMYECKOMY INPOLLIOMY M HacTosueMmy Hamero OredecTsa,
(GOpMUPOBAHUIO NPEJACTABIECHUNH O Pa3BUTUU HAYKU XUMHUM U XUMHYECKHUX IPOU3BOJICTB B
Poccun, 06 ux ponu 1 3HAUEHUH B KHU3HHU 00IIECTBA M TOCYapCTBA.

OO61ee yuCiIO 4acoB, OTBEAEHHBIX JUIS U3yUYEHUS XUMUU HA YPOBHE OCHOBHOT'O OOILETrO
oOpa3oBanmus, coctaBisieT 136 yacoB: B § kacce — 68 uacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).
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YcTHbIit OIIpocC, TECTUPOBAHUEC, TMATHOCTUYCCKHUEC U UTOIOBBIC KOHTPOJbHBIC pa6OTI>I.
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