AHHOTAUMs K padoyeii nporpaMmme 1o npeamery «XuMHus»

Pabouas mporpamma yueOHOTO mpeaMeTa «XuMHsD» Ui ydamuxcss 8-9 ximaccoB pa3zpaboTaHa
Ha OCHOBAaHMHU CJICAYIOUIUX HOPMATHUBHO-IIPABOBLIX JOKYMCHTOB U MAaTCPUAJIOB!

denepanbpaoro 3aKk0Ha "OO0 00pa3zoBanuu B Poccuiickoit @enepanuu” ot 29.12.2013 Ne 273-03
(1.6 c1.28);

(denepadbHOTO  TOCYAapCTBEHHOTO  00Opa30BaTeNbHOIO  CTaHAApTa OCHOBHOTO  OOIEro
obpa3oBanus (mpuka3 MunuctepctBa npocsenieHusi Poccuiickoit @enepanuu ot 31.05.2021 Ne
287);

KOHIITIIIMU TIPEToIaBaHus YIeOHOTO mpenMeTa « XUMHS» B 00pa30BaTENbHBIX OPraHU3aIUsIX
P® (yrB. Pemiennem Komnerun Munnpocsemenns: Poccun, npotokon ot 03.12.2019);

v MPUMEPHOH pabodell mporpaMMbl IO XHMHH Ha YPOBHE OCHOBHOTO 0OIIero 00pa3oBaHus
1t 5-9 kaccoB 0011e00pa3oBaTeNbHbIX;

IporpaMMbl «XuMus» a1 oOydaromuxcest 8-9 kinaccoB 0011e00pa3oBaTENbHBIX IIKOJ aBTOPOB:

0O.C.T'abpuensna, C.A.Cnankosa.

K HeJsiM TpH  peanu3aluy  o0pa3oBaTeNbHBbIX (QYHKUMHA mpeaMmera «XUMHUSI»
TPaJMLIMOHHO OTHOCAT (OPMUPOBAHHE 3HAHUM OCHOB XUMHUYECKOM HayKu Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUUYECKOW NEeATENIbHOCTH YeNOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MUPOBO KYJIbTYpHI.

3agaya npeamera COCTOMT B (OPMHPOBAHMM CHCTEMbl XHMHUYECKUX 3HAHUH —
BOKHEUINUX (PAKTOB, OHATHM, 3aKOHOB U TEOPETHYECKUX TMOJIOKEHUM, TOCTYITHBIX 0000IIeHUH
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HAyYHBIX METO/IaX U3YUEHUs BEILECTB
U XUMHMYECKUX peakuuid, a Takke B (OPMUPOBAHMU M PA3BUTHH YMEHHH M CIIOCOOOB
NEeSITENbHOCTH, CBSI3aHHBIX C IUIAHMPOBAaHHMEM, HAOIIOJEHUEM U MPOBEICHHEM XHMUYECKOTO
AKCIIEPUMEHTA, COOTIOJICHUEM MPABHII 0€30MTaCHOTO OOPAIEHUS C BEIIECTBAMH B IMIOBCETHEBHOM
KU3HU.

C yuétoM mporpaMmbl BOCHUTAHHUS WIKOJIBI, B pabouell mporpamme OTpa)KaeTcs
peaiiv3anysi BOCHUTATEIBHOIO TOTEHLHUAana YypoKa XUMHH, KOTOPBIH mpeJnosaraer
UCIOJIb30BAHME PA3JIMYHBIX BUIOB U (POpPM AEATEIHHOCTH, OPUEHTUPOBAHHOM Ha IEJIEBbIC
MIPUOPHUTETHI, CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSAMU O0YyYarOIINXCS:

v/ NpuBJI€YEHHE BHUMAHUs OOYYAIOIIMXCA K LIEHHOCTHOMY AacClEKTy H3y4aeMbIX Ha YpOKe

SBJICHUM, OpraHu3alMio UX paboThl € MOJIy4yaeMOW Ha YypPOKE COLMAIbHO 3HAYMMOMN
uHpopManueil — MHULIUUPOBaHUE €€ 00CYKIEHHUS, BHICKa3bIBaHUs 00yJarOIIMMUCS CBOErO
MHEHHMSI 10 €€ MOBOLy, BBIpaOOTKa CBOETO K HEll OTHOILIECHUS;

v’ JIeMOHCTPAIMI0 OOYYAIOIIMMCS MPUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO MOBEICHHS,
IIPOSIBJICHUSL 4YEJOBEKOIIOOUS M JI0OpOCepAECYHOCTH, 4epe3 HOoJ00p COOTBETCTBYIOLIETO
MaTepuaa st paboTbl Ha ypoKe, MPOOIEMHBIX CUTYaLMH Ui 00CYXIEHHs B KJIacCe;

v\ TpUMCHEHHWE Ha ypPOKE HWHTEPAKTHBHBIX (GOpM  paboTel ¢  OOyYArONIHMHCS:
UHTEJUIEKTYaJIbHBIX MIP, CTUMYJIHPYIOIIMX TO3HABAaTEIbHYIO MOTHBAIMIO OOy4aroluxcs;
TMJTAKTHYECKOTO TeaTpa, I/ie MOJyYeHHbIe Ha YPOKe 3HAHMs OObITPBIBAIOTCS B TEATPAIbHBIX
MIOCTAHOBKAX; JAUCKYCCUH, KOTOPbIE JAIOT 00yJaroIUMCsl BO3MOXXHOCTb MPHOOPECTH OMBIT
BEJICHUs KOHCTPYKTUBHOI'O JMAJIOra; TPynnoBoil paboThl WM paboThl B Mapax, KOTOpbIE
y4yaT 00ydaronmxcsi KOMaHAHOH paboTe U B3aUMOACHCTBHIO C JPYTUMH 00y4JarOIIUMUCS;

v MHUIMKPOBAHKE U TOJICPIKKA MCCIIEI0BATENBCKOM IEATETbHOCTH O0YUAIONIMXCS B PaMKax
peanu3ay MU UHIUBUIYaIbHBIX U TPYMIIOBBIX HUCCIIEAOBATENBLCKUX MPOEKTOB, YTO JacT
oOyJaromuMcsi  BO3MOXXHOCTb ~ HPUOOPECTH  HABBIK  CAMOCTOSITENIBHOTO  PEIICHUS



TEOPETUYECKON MPOOJIEMBbI, HABBIK T€HEPHUPOBaHUS M OGOPMIICHUS COOCTBEHHBIX HJIEH,
HAaBBIK YBAXUTEIHHOTO OTHOIICHUS K UYKUM HAEAIM, O0(QOPMIIEHHBIM B PabOTax IpYrux
UcclieioBaTeNeil, HaBbIK IMyOJIMYHOTO BBICTYIIJICHUS NIEPE]] ayIMTOPUEH, apryMEHTUPOBAHUHT
OTCTaMBaHUS CBOCH TOUYKH 3PEHHUSL.

VY4eOHBIM IJIAHOM Ha U3y4EHUE XUMUU OTBOAUTCS 138 yacos.
[Iporpamma peanusyercs:

- 1g 8 kiacca B 00beMe 68 4acoB B roJl, 2 Jyaca B HEJIENIO;

- g 9 knacca B 00beMe 67 4acoB B oI, 2 4acoB B HEAEIIIO.

Jlig peanu3anuy mporpaMMbl UCTIONIB3YETCSl yIEOHbBINH KOMILIEKC:

1. VYyeOHuxk s 00mIEOO0pa30BATENBHBIX yUpeXkACHHN «Xumua. 8 Kiacc» (aBTOp
O.C.T'abpuensin). Mocksa: [poda
2. VYyeObnuk qus  o00meoOpa3oBaTeIbHBIX YUpexaeHuN «Xumus. 9 kiacc» (aBTOp
O.C.T'abpuensin). Mocksa: [poda

IlinannpyemMsble pe3yibTaThbl OCBOCHHUSI Y4eOHOI0 NpeaMera

1o 3aBepieHHIO Kypca XMMHH Ha Tarie OCHOBHOTO 00IIEr0 00pa30BaHus BBIITYCKHUKU
OCHOBHO IIIKOJIBI IOJKHBI OBJIA/IETh CIEAYIOIUMU Pe3yIbTaTaMuU:

JIMYHOCTHBIE Pe3yJibTAThI

JIMYHOCTHBIE PE3YNIBTaThl OCBOCHUSI ITPOTrPAMMBbI OCHOBHOT'O OOIIIETO 00pa30BaHUs TOCTUTAIOTCS
B X07i¢ OOyYeHHUsI XUMHH B €IUHCTBE YUeOHON M BOCIIUTATEIBbHOM AesiTebHOCTH OpraHu3aiun B
COOTBETCTBMU C  TPAJUIMOHHBIMHU  POCCHUMCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TOBEICHUS U
CroCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIINN 00YJIarOIITUXCS.
JIM4HOCTHBIE PE3YJbTAThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:
IMaTpuoTHYECKOT0 BOCIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HacJeAWI0, MOHWMAHUS 3HAYCHUS XUMHUYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW WH(OpMAaIMel 0 MepeoBhIX AOCTHIKEHUSX U OTKPBITHUAX
MHUPOBON M OTEUYECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE
MHpa 1 00IIecTBa

I'paxknanckoro BOCIMTAHUSA

MPEJCTAaBICHUS O COLMAJIbHBIX HOpMax MW IpaBWIaX MEXJIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOHM, y4eOHO-
HCCIIeIOBATENIbCKOM, TBOPUECKOM U IPYruxX BUIaX AEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOM JI€ATEIbHOCTU MPHU BBIIIOJHEHUU Y4E€OHBIX, [TO3HABATEIBHBIX 3a/1a4, BBHIOTHEHUHU
XUMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aMMOTIOMOIIM B TIpoIlecce ATOW Y4eOHOU AesITenTbHOCTH, TOTOBHOCTH OIEHHUBATh CBOE
MOBEJICHUE W TOCTYINKH CBOMX TOBApPUIIEH C MO3UIMM HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

IleHHOCTH HAYYHOTO MO3HAHUSA

MHPOBO33PEHUECKUX MPEICTABICHUN O BEUIECTBE M XMUMHYECKOH pEeaklMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HaYKU M COCTABIISIOIIMX OCHOBY JUISl TOHUMAHHUS CYIIHOCTH
HAyYHOUW KapTHUHBI MHpPA; IPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIHI,
B3aMMOCBSI35X UEJIOBEKA C MPUPOJHON Cpenoil, O POaM XUMHUM B TO3HAHUM ITUX
3aKOHOMEPHOCTEH;

MO3HABATENbHBIX MOTHBOB, HANpaBJICHHBIX HA TOJYY€HHE HOBBIX 3HAHUN MO XUMUH,
HEOOXOTUMBIX JJIs1 OOBSICHEHHS HAOII0IaeMBIX TPOLIECCOB U SIBICHUM;



MO3HABATEIbHON, WH(OPMAIMOHHOW W YHUTATEIbCKOW KYyIbTYyphl, B TOM YHCIE HABBIKOB
CaMOCTOSITEIIBHON PabOThl ¢ Yy4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, JOCTYITHBIMU
TEXHUYECKUMU CPECTBAMU MHPOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOYYCHHWIO W TIO3HAHWIO, JIO0O03HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATCILHOCTH, K OCO3HAHHOMY BEIOODY
HAIPaBJICHHOCTH U YPOBHS OOyUCHHSI B TaIbHEHIIIEM;

@ opMHUpPOBaHUS KYJIbTYPbI 310POBbS

OCO3HAHUS [IEHHOCTH >KU3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0pPOBBI  00pa3 JKW3HHU, OCO3HAHUS IIOCICACTBUH ¥ HENPUSATHS BPEIHBIX MPHUBBIYCK
(ymoTpeOJyieHusT aJKOroJisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOJACHUS IPaBUII
0€30MacHOCTH TpU OOpalICHHH ¢ XUMHUYCCKUMH BEIICCTBAMH B OBITY W pealbHOW >KU3HH;
TpynoBoro BocnuTaHus

HMHTEpeca K MPAKTHYECKOMY H3y4YEHHUIO0 Mpodeccuil W Tpyaa pa3IudHOTO poja, YBaXXKEHHE K
TPyAy H pe3yiabTaTaM TPYAOBOH JESITEITLHOCTH, B TOM 4YHCIICE HAa OCHOBE NPHMCHCHUS
MPEIMETHBIX 3HAHWKA 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIYAIILHOH TPacKTOPUHU
MPOJIOJKEHHSI O00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHWMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHEeIHON Mpo(ecCHOHATBbHON NeATeNbHOCTH U
pa3BUTHS HEOOXOJMMBIX YMEHHWI; TOTOBHOCTH aIalTHPOBATHCS B MPO(ECCHOHAIBLHOW CpE/IE;
IKOJIOTNYECKOr0 BOCIIUTAHUSA

AKOJIOTUYECKH IIEJIECO00pa3HOT0 OTHOIIEHUS K TPHUPOJIE KaK HCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CyIeCTBOBaHUs, MOHUMAHUS IIEHHOCTH 3JI0POBOTO0 M Oe30macHOro obpasa >KH3HH,
OTBETCTBCHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3NYCCKOMY H TICUXHYSCKOMY 370POBBIO,
OCO3HAHUS IIEHHOCTU COOTIOJICHUS MPaBMII O€30TIACHOTO TIOBEJCHUS TIPU pabOTe C BEIIECTBAMH,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIKX 3J0POBBIO U KU3HU JIOACH;

CHOCOOHOCTH TNPUMEHSTh 3HAHMS, TMOJy4YaeMble MPU H3YyYEHHM XUMHH, JJIs pelIeHHs 3ajaad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOM, MOBBIIICHHUS YPOBHS 3KOJIOTHYECKON KYJIbTYPBHI,
OCO3HAHHA TJOOANTBHOIO XapakTepa OSKOJOTWYeCKHMX mpobiieM U MyTred HX pelieHus
MIOCPEJCTBOM METO/I0OB XUMHUU;

HKOJIOTMYECKOTO  MBIIUICHUS, YMEHHUS pPYKOBOJACTBOBAaThCSA MM B  IIO3HABATEIbHOM,
KOMMYHHKATHUBHOM U COLIMATIBHON MTPaKTHKE.

MeTanpeaMeTHbIe pe3yabTaThl

8 kaacc:

Ilo3naBaTenbHble YY /1

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS 00pa30BaTEIIbHOW MPOTPaMMBbI 10 XHMMHHU OTPAKAIOT
OBJIaJICHUE YHUBEPCAJbHBIMH I03HABATEJbHbIMH JeiicTBUAMH, B TOM uwucie: ba3oBbiMu
JIOTHYECKUMHU JCHCTBUSIMH

- YMEHHUEM HCIO0JIb30BaTh MPUEMBI JIOTUYECKOTO MBIIILIIEHUS TIPU OCBOCHHUU 3HAHU: pacKpPHIBATh
CMBICT XMUMHYECKHX [MOHSATUN (BBILACIATh UX XapaKTepHble TMPU3HAKH, YCTAaHABJIUBATDH
B3aMMOCBS3b C JIPYTMMH TOHSTHUSIMH), HCIIOJb30BATh MOHATHUS Ui OOBSCHEHUS OTAEIBHBIX
(akTOB W SBJICHHI;, MPUYMHHO-CICICTBEHHbIE CBSI3M MEXAY OOBEKTAMH H3Yy4EHHS; CTPOUTH
JIOTUYECKUE pacCyKIeHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, MO AHAIOTHH); JENaTh BBIBOIBI U
3aKIIIOUYCHUS;

- YMEHHMEM IMPUMEHATh B MPOLECCE IMO3HAHUS TNOHATUSA (IIPEAMETHBIE M METAINpPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MPEoOpa3oBBIBATH HIMPOKO
MIpUMEHSIeMbIe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DIIEMEHTA),
XuMHuueckas (opMmylna U ypaBHEHHE XUMUYECKOM peakIuu — TpU pelieHuu ydeOHo-
MO3HABATENbHBIX 33/la4; € Y4YETOM OTHUX MOJENbHBIX TPEJACTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKK H3YyYaeMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB H
XUMHYECKUX PEaKIU; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIC CBS3H U
MPOTUBOPEUHUSl B M3YYaeMbIX MpOLIECCaX W SIBJICHUSAX; Mpeajararb KpUTEPUU [Jsl BBISIBICHUS
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHI; CAMOCTOATEIHHO BEIOMPATH CIOCO0 perieHus yaeOHoi



3aJauu (CpaBHHMBATh HECKOJBKO BapUaHTOB PEIICHUs, BbIOMpATh HanOosee MOAXOIAIIUN ¢
Y4ETOM CaMOCTOSATEIbHO BbIAEIECHHBIX KPUTEPUEB);

Ba3oBbIMHM Hcci1e10BaTeIbCKMMH JeHCTBUSIMU

- mpuoOpeTeHHe OmnbiTa MO IJIAHWPOBAHUIO, OPraHU3allMd M TPOBEICHUI0 YUECHHUECKUX
IKCIIEPUMEHTOB: YMEHUE HAOMIOAATh 3a XOJIOM IIPOILIECCa, CAMOCTOSITEJIEHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHS M BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHUS, COCTABIIATh OTYET O MIPOAEIAHHOM padoTe;

Padoroii ¢ nndopmanmei

- YMEHHUEM BBIOMPATh, AHATU3UPOBATH U MHTEPIPETHPOBATh MHPOPMALIUIO PA3ITUYHBIX BUJOB U
¢dbopM TpeAcTaBICHUs, OTYIaEMYI0 U3 Pa3HBIX UCTOYHHUKOB (HAyYHO-TIOMYJSpHAS JIUTepaTypa
XMUMHMUYECKOTO COJIEpP)KaHUs, CIpaBOYHbIE TocoOus, pecypchl VHTepHETa); KpPUTHUECKH
OILICHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

- YMEHHMEM NPUMEHSATH Pa3IMYHbIE METOJbI U 3alpOoChl MPHU MOUCKE U 0TOOpe MH(pOPMALUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUS yYEOHBIX U TO3HABATENIbHbIX 3a/1a4
ONpEeNeNEHHOrO0 THIA; NMPUOOPETEHHE OmbITa B O0JIACTH HCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJa/IeHUE KyJIb TYpOil aKTUBHOTO MCIOJIb30BAaHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM; CAaMOCTOSITEIbHO BBIOMPAaTh ONTHUMAIbHYIO (OPMY MpEICTaBICHUS
nH(pOpMallMd ¥ WJUTIOCTPUPOBATH pellaeMble 3a/1a4ll HECJOKHBIMH CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOWHAIUSAMUY;

KommyHnukatuBubie YY /|

yHI/IBepcaJ'II)HI)IMI/I KOMMYHUKAaTUBHBIMU )IGfICTBI/ISIMI/I

- YMEHHUEM 33J1aBaTh BOIPOCH (B X0OJ€ AUAJIOTa W/WIN AUCKYCCHH) IO CYIIECTBY 0OCYXIaeMOi
TeMbl, GOPMYIUPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BBIIOJHEHHUS MPEATIOKEHHON 3a1a4;
- IpuoOpeTeHNe OMbITa MPE3CHTAIMN PEe3yJIbTaTOB BBINOJHEHUS XUMUYECKOTO 3KCIIEPUMEHTA
(JrabopaTopHOTO OIBITA, JTAOOPATOPHOI PAOOTHI IO MCCICTOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MPOEKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATEIIBHOW U MCCIIEOBATEIBCKON
NEeSITeIbHOCTH MPU PEIICHUU BO3HUKAIOIIKX MpoOjeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB U
COTJIacOBaHUs MO3UIUI (00CYX1eHusl, 0OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAHUHALINS
COBMECTHBIX JCHCTBHI, ONpeaeNieHue KPUTEPHEB M0 OIEHKE KayecTBa BHINIOJHEHHOW padOThHI U

ap.);

PeryasituBubie YY /|

YHUBEpCATLHBIMU PETYISATUBHBIMU ACHCTBUSIMHU

- YMEHHEM CaMOCTOSITEJIbHO OMpPENeNsTh IENU JEeSTeNbHOCTH, IIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBAaTh W MPHU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIBLHOCTh, BBIOMpATh
HauOonee d¢¢eKTUBHbIE CIMOCOOBI  pelieHus y4eOHbIX M [MO03HABAaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBATh NPEIJIOKCHHBIA aJITOPUTM JEHCTBHHA IpHU
BBITIOJIHEHUH 33JaHUi ¢ y4€TOM TMOJYy4eHHUs HOBBIX 3HAHUUW 00 H3ydaeMbIX OOBEKTaxX —
BEIECTBAX U PEAKIIHIX; OLIECHUBATh COOTBETCTBUE MOJYYCHHOTO pe3ysIbTaTa 3asiBJICHHOM 11eJIH ;

- YMEHHEM HCIIOIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeyiaraéMble B YCIOBUH 3aJITaHUM.

9 kjaacc:

Ilo3HaBaTeabHble YY /I

MertanpeaMmeTHble pe3ylbTaThl OCBOSHHUS 00pa3oBaTeIbHONW MPOTPaMMBI M0 XUMHUU OTPAXKAIOT
OBJIQJICHNE YHHMBEPCAJbHBIMHM IO3HABATEJbHBIMH [JCHCTBUSIMH, B TOM uucie: ba3oBbiMH
JIOTUYECCKUMH JICHUCTBUSIMU

- YMEHHEM HUCIOIb30BaTh NPUEMBI JIOTUYECKOTO MBILIJIEHUS TPU OCBOCHUM 3HAHMI: pacKpbIBaTh
CMBICT XHUMHYECKHX TMOHSATUN (BBIACTATh WX XapaKTepHbIE TMPU3HAKH, YCTaHABJIMBAThH
B3aMMOCBS3b C JIDYTMMH TOHSTHSIMH), HCIOJH30BaTh MOHSATHS ISl OOBSICHEHHS OTIEIBbHBIX
(akTOB W SBIEHHI;, BBIOMPATh OCHOBAHUA W KPHUTEPUU I KIACCH(PUKAIUU XUMHUYECKUX



BEIIECTB M XUMUYECKUX PEaKLMM; YCTAaHABIMBATb IIPUYUMHHO-CJICACTBEHHBIE CBS3H MEXIY
00BEKTaMU HM3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, IO
aHaAJIOTMH); JAeJaTh BbIBOJbI U 3aKIIOUYCHMUS,

- YMEHUEM IPUMEHATh B IpOLECCE INO3HAHMS MOHATUSA (IPEIMETHBbIE U METalupeIMETHbBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIIOJIb3yEMbIE B XUMHM, NPEoOpa3oBBIBATH LIMPOKO
MIPUMEHSIEMbIE B XUMHUU MOJEJIbHBIE MPEICTABICHUSI — XUMUYECKUI 3HAK (CMMBOJI 2JIEMEHTA),

XUMUYeckass (GopMyna W ypaBHEHHE XHMHUYECKOW peakIuu —— NpU pelmeHun ydeOHo-
[IO3HABATENBbHBIX 331a4; C Y4€TOM OTHUX MOJEIBHBIX IPEIACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBECHHBIC MPHU3HAKH MU3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB H

XMUMHMUYECKUX PEaKLUH; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSA3U U
MPOTHBOPEUYUS B M3y4aeMbIX IPOILECCaX W SIBICHUAX; MpeiaraTb KPUTEPUU JUIS BBISBICHUS
ATUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMIl; CAMOCTOATEIBHO BEIOMPATh CIOCO0 pelieHus: yaeOHo i
3aaul (CpaBHMBaThb HECKOJIbKO BAapHAHTOB pELICHMs, BbIOMpaTh Hanbojee MOAXOIALINN ¢
Y4€TOM CaMOCTOSITENILHO BbIJIEIEHHBIX KPUTEPHEB);

Ba3oBbIMHM Hccie10BaTe/IbCKHMH 1€ CTBUSIMHU

- YMEHHUEM HCII0JIb30BaTh MOCTABICHHbIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TaKkKe
B Kau€CTBE OCHOBBI JUIsl (JOPMUPOBAHHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

- npuoOpeTeHHe OmbiTa MO IUIAHUPOBAHUIO, OPraHU3allid U MPOBEICHHUIO YYEHHUYECKHX
SKCIEPUMEHTOB: YMEHHE HaOII0aTh 3a X0JI0M MpoIlecca, CaMOCTOSATENbHO MTPOrHO3UPOBATH €r0
pe3ynbTaT, (GopMynupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MpPOBEAEHHOTO OIBITA,
UCCIIEIOBaHUS, COCTABIISTh OTUET O MPOJIelaHHOM padoTe;

Pabotoii ¢c unpopmanmei

- YMEHHUEM BBIOMpATh, AaHAJTU3UPOBATh M UHTEPIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BUJOB U
(dopM npezacTaBiIeHUs, NOIY4aeMYI0 U3 Pa3HbIX UCTOYHMKOB (Hay4yHO-NOMYJISIpHAs JUTEepaTypa
XMMUYECKOTO COJEp KaHUs, CIpaBo4Hble mocoOus, pecypcsl HTepHeTa); KpUTHYECKH
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

- YMEHHEM NPUMEHSATh Pa3IMYHble METOJbI M 3alpOChl IPU MOMCKE M 0TOOpe MH(pOpMaluu 1
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUIsl BHIOJHEHUS Y4eOHBIX U IO3HABATENbHBIX 3a/1a4
ONpeNeNEHHOr0 THUIA; MPHOOpPETEHHE OINbITa B 00JACTH HCHOJb30BAHUSA HH(POPMALUOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJIEHHE KyJb TypOil aKTUBHOI'O MCIOJIb30BAHUS PA3IUUHBIX
IIOMCKOBBIX CHCTEM; CaMOCTOSTENIBHO BbIOMpAaTh ONTUMAIBHYIO (OpMy mHpeacTaBiIeHUs
uHGOpMALMK M WIIOCTPUPOBATh pEIIAEMble 3a/lauld HECIOXKHBIMH CXEMaMH, TUarpaMMami,
npyrumu opmamu rpauKu U ©X KOMOUHAIMAMUY;

- YMEHHMEM MHCIIO/Ib30BaTh M aHAJIU3MPOBaThb B Ipolecce Y4eOHOH M MCCIeq0BaTENbCKON
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaIOIIeld IPUPOTHON Cpebl

Kommynukarusubie YY ]

YHMUBepcalbHIMU KOMMYHHUKATUBHBIMU A€HCTBUSMHU

- YMEHHUEM 3aJlaBaTh BOIIPOCHI (B XOJ€ AMAIOra W/WIN JAUCKYCCUH) MO CYLIECTBY 00CYKIaeMoi
TeMbl, (GOPMYIHPOBATh CBOU NMPEATIO0KEHUS OTHOCUTEIBHO BBIIOJHEHHS MPEATI0KEHHOM 3a/1auu;
- MPUOOpPETEeHHE OTbITA MPE3CHTAIMH PE3YyIbTaTOB BBIOJHEHHUS XMMHUYECKOIO IKCIIEPHUMEHTA
(J1abopaTopHOro OmbITa, JIAOOPATOPHON PabOTHI MO MCCIEIOBAaHUIO CBOMCTB BEIIECTB, y4EOHOTO
MIPOEKTA);

- 3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMH MTO3HABATENBHON U UCCIIEOBATEIBCKON
JEeATeNbHOCTH MPH pEIIeHUH BO3HUKAIOUIMX MpoOJIeM Ha OCHOBE y4yé€Ta OOLIMX MHTEPECOB U
COTJIacOBAaHUS MO3ULUHI (00CYXAeHUs,, 0OMEH MHEHHMSIMHU, «MO3TOBBIE HITYPMbI», KOOPIHMHALUS
COBMECTHBIX JCHCTBUI, ONpesieieHue KpUTEpUEB M0 OIIEHKE KaueCTBA BBHIIIOJHEHHOW paOOTHl U

np.);

PeryasituBubie YY1



YHuBepCaNbHBIMU PETYIATUBHBIMU JIEHCTBUSIMU

- YMEHHEM CaMOCTOSITEJIbHO OIPENEIATh LENN JAEATEIbHOCTH, IUIAHUPOBATH, OCYILECTBIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTH, BBIOWPATH
Hanbosiee APQPEKTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX W [O3HABATENBHBIX  3aJad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IIpU
BBIIIOJIHEHUM 33JaHUM € y4ETOM TMOJIYYEHHUsT HOBBIX 3HAHUW 00 H3ydaeMbIX OOBEKTaX —
BELIECTBAX U PEAKLMIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3yibTaTa 3asiBICHHOM 1I€JIN;

- YMEHHEM HCII0JIb30BaTh U aHAIIU3UPOBATh KOHTEKCTHI, pejlaraéMbl€ B YCIIOBUU 3aJJaHUI.

IIpeameTHbIe pe3yabTaThI:
8 kaacc:

1) packpplBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHSTHH: aroM, MOJIEKYJa,
XMUMHUYECKUH BJIEMEHT, MPOCTOE BEILIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAS), BAJIEHTHOCTh, OTHOCHTEIbHAS aTOMHAasi W MOJIEKYJSpHAs Macca, KOJHMYECTBO
BEIIECTBA, MOJb, MOJSIpHas Macca, MaccoBasl J10JIsI XMMHYECKOIO 3JE€MEHTa B COEAUHEHMU,
MOJIIDHBI 00BEM, OKCHI, KHCIIOTa, OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTETICHb
OKHCIICHHSI, XMMHYECKasi PeaKIus, KIACCH(PHUKAINS PEaKIHid: PEaKIMh COCTUHECHUsS, PEaKIuu
pa3OKEHUs, PEaKIUU 3aMENICHHs, pPEeakIMi OOMEHa, SK30- M JHJIOTEPMUYECKHE PpEaKIliH;
Ter10BOM 3¢ (eKT peakuu; SApo aToMa, JMEKTPOHHBIN CJIOW aToMa, aTOMHasi OpoUTalb, paguyc
aToMa, XMMHYeCKasi CBS3b, NMOJISIPHAS W HETOJISIpHAsh KOBAJICHTHAsI CBSI3b, MOHHAsS CBSI3b, WOH,
KaTHOH, aHHOH, PaCTBOP, MacCOBast JI0JISI BENIeCTBA (MIPOIIEHTHASI KOHIICHTPAIHS) B PACTBOPE;

2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (cM. m. 1) u
MIPUMEHSTH 3TH TOHITHS PY OTMCAHUH BEIIECTB M WX MTPEBPAIICHHI,

3) HuCnonb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUISl COCTaBiIeHHUS (OpMYJT BEUIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

4) onpenensaTh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEMHEHUX; MPUHAAIEKHOCTh BEUIECTB K ONpPEACIEHHOMY
KJIacCy coeauHeHuW To (opmyrnaMm; BUJ XHMHUYECKOW CBs3M (KOBAJICGHTHAass W HOHHAs) B
HEOPraHUYECKUX COCAUHECHMUSIX;

5) packpeiBatb cmbica  Ilepmommueckoro 3akona J[. M. MeHnneneeBa:
J€MOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCMMOCTU CBOWCTB XMMHUYECKHX 3JIEMEHTOB
oT ux mnoJjoxeHuss B Ilepuonmyeckoil cucTeMe; 3aKOHOB COXpPaHEHHsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKkoHa ABOTagpo; ONHCHIBATh U
XapakTepu3oBaTh TabnuuyHyto Qopmy Ilepuoandeckoil CHUCTEMBl XMMHUYECKHUX DIIEMEHTOB:
pasnuyath MOHATUS «TJIaBHAs moarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymma)y,
Majble U OOJIBIINE TEepPUOJbl; COOTHOCUTH OOO3HAUEHHS, KOTOphle HMEIOTCS B TabmuIe
«lepuomuueckast cucrema xumuyeckux osiemeHtoB JI. W. MenneneeBa» ¢ YHCIOBBIMH
XapaKTepUCTUKAaMHU CTPOEHHUS aTOMOB XMMHUECKHUX DJIEMEHTOB (COCTaB W 3apsij sjpa, obiiee
YHCIIO DJIEKTPOHOB M pacpeieNieHue UX MO IEKTPOHHBIM CII0SIM);

6) xnaccupuuUpOBaTh XUMHYECKHME DJEMEHTHI; HEOPraHMYecKHe BEIIEeCTBa;
XMUMHUYECKHE peakiuu (M0 YKCIY U COCTaBy YYaCTBYIOIIMX B PEaKIUU BELIECTB, MO TEIJIOBOMY
dbdexry);

7) xapakTepu3oBaTh (ONHUCHIBaTb) OOLIME XUMHUYECKHE CBOWMCTBAa BEIIECTB
pasNUYHBIX KJIAcCOB, MOATBEP)KIas ONHUCAHHE MpPUMEpPaMU MOJEKYISPHBIX YypaBHEHHUH
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINA;

8) mporHo3upoBaTh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT HUX KayeCTBEHHOTO
COCTaBa; BO3MOXKHOCTHU MPOTEKAHUS XUMHUYECKUX MPEBPAILEHHH B Pa3TUYHBIX YCIOBHSIX;

9) BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYISAPHYIO U MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XUMUYECKOTO 3JIeMEHTa Mo (opMyiie COSAMHEHUS; MAaCCOBYIO JIOJIO BELIECTBA
B PAacTBOpE; MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIii;

10) mpUMEHSATh OCHOBHBIE OIEpAllMU MBICIUTEIbHON NESTEeNbHOCTH — aHaIu3 U
CHHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTH3alMI0, KIaCCU(pHUKAINIO, BBISABICHHE MPUYUHHO-



CIHEACTBEHHBIX CBSI3€Ml — 11 H3YYCHHUS CBOMCTB BEIIECTB U XUMHYECKHX PEaKIUK;
€CTeCTBEHHO-HAyYHbIE METOJAbI IO3HAHUA — HAONIOJCHHE, H3MEpPEeHHe, MOJCITUPOBAHHE,
AKCIIEPUMEHT (pEeaIbHBIA U MBICIICHHBIN);

11) crnemoBaTh mHpaBWiIaM MOJIB30BAHHS XUMHUYECKOW MOCYHOH W Jab0OpaTOpHBIM
o0OpyJIOBaHHEM, a Takke TNpaBwiIaM oOOpalmleHHs C  BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUMSAMHU [0 BBINOJHEHUIO JITAOOPATOPHBIX XMMHYECKHUX OIBITOB M0 TOJYYEHHIO U
COOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOJA M KUCIOPOJAA), TPUTOTOBJICHUIO PAacTBOPOB C
ONpPEAECNIEHHON MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M IMPOBOJIUTH
XMUMHMUYECKHE SKCIIEPUMEHTHI 0 PaclO3HaBAaHUIO PACTBOPOB IEJIOYEH U KHUCIOT C MOMOUIBIO
WHIUKATOPOB (JTakMyc, (heHOIPTAICHH, METUIIOPAHXK H JP.).

9 kaacc:

1) packpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX IOHSATUI: XMMHUYECKUH DJIEMEHT,
aToOM, MOJIEKyJla, UOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIEHMS, XMMHUYECKas peaklus, XUMHYecKas CBS3b,
TEIJIOBOM APPEKT peakiu, MOJb, MOJISIPHBIH 00BEM, PACTBOP; AEKTPOJUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIMS, PEaKUUd HOHHOro OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMblEe peaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakiuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAaHOBJIEHHUE, aAJUIOTPOIHUS,
aM(pOTEepHOCTh, XUMUYECKasI CBS3b (KOBaJIEHTHAs, HOHHAsA, METAJUIMYECKas), KpUCTAIIINUYeCKast
pemérka, KOppo3us METaJJIOB, CIUIaBbl; CKOPOCTb XHUMHUYECKOW pPEaKIHH, MpelelbHO
nonyctumas koHuentpauus (I11K) Bemectsa;

2) WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (cM. m. 1) u
MIPUMEHSTH 3TU TOHATHUS IIPU OMMCAHUU BEIIECTB U UX MPEBPAILCHUM;

3) ucnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JAJsl cOCTaBjieHHs] (OpMyJ BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

4) ompenensTh BaJEHTHOCTh U CTEMEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PAa3IMYHOTO COCTaBa; MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy
coenuHeHUH no GopMmynam; BUA XUMHUECKON CBS3H (KOBaJIeHTHAs, MIOHHAsI, METaJUInYecKas) B
HEOPraHMYECKUX COENMHEHUSX; 3apsi] MOHA O XUMHUYECKo ¢dopMmyse; XapakTep cpeabl B
BOJHBIX pAcTBOpax HEOPraHWYECKUX COCAMHEHUU, THUN KPUCTALIMYECKON  pPeléTKu
KOHKPETHOTO BEIIECTBA;

5) packpeiBaTh cMbica llepuomnueckoro 3akona JI. WM. MenzaeneeBa w
JEMOHCTPUPOBATh €ro IMOHMMAaHHWE: OMUCHIBATh M XapaKTepu3oBaTh TaOMMUHYIO (GopMy
[leproauueckoi CUCTEMbl XUMUYECKUX AJIEMEHTOB: Pa3JInyaTh MOHATHS «TJIaBHAS MOArPYIINa

(A-rpynma)» u «mo6ounas noarpynna (b-rpymma)», manbie U OOJBIIHE TIEPHOIBI;
COOTHOCHUTh OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B MEPHOJUYECKON Talnuile, C YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsii Aapa, oodiee
YHUCIIO JJIEKTPOHOB U paCHpelieieHHe UX IO DIEKTPOHHBIM CJIOSM); OOBICHATH 0OIIue
3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB AJIEMEHTOB M HUX COCIUHEHHH B Mpeaerax MalbIxX
MIEPHOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOEHUS UX ATOMOB;

6) xnaccuuuUpOBaTh XUMHYECKHE DJEMEHTHI; HEOPraHMYeCcKHe BEIIEeCTBa;
XUMUYECKHE peakuu (10 YMCIy M COCTAaBY YYacCTBYIOUIMX B PEAKIMM BELIECTB, [0 TEIJIOBOMY
3pPexTy, Mo U3MEHEHHUIO CTENIeHEeH OKUCIIEHHUS] XUMUYECKUX JIEMEHTOB);

7) xapakTepu30BaTh (OMHUCHIBAThH) OOIIME U CreNU(DUUECKUE XUMUUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEUIECTB, MOJATBEPAKAasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN;

8) cocTaBiATh ypaBHEHHUsS 3JIEKTPOJUTUYECKON AMCCOLMALMHM KHUCIOT, IIEeJIo4Yed U
COJICH; MOJHBIE M COKpAIIEHHBbIE YpaBHEHUS peakiii MOHHOTO oOMEHa;, ypaBHEHMs PEaKLUH,
MOATBEPXKAIOLINX CYIIECTBOBAHME TIE€HETHMYECKOM CBSI3M MEXAy BELIECTBAMHM PA3JIMYHBIX
KJIaCCOB;

9)  packpblBaTb  CyHIHOCTb  OKHUCJIMTEJIbHO-BOCCTAHOBHUTENBHBIX  pPEaKLMH
MOCPE/ICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHCca ATUX PEAKIIM;



10)  mporHo3upoBaTh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMUHBIX YCIOBUIX;

11) BBIUMCHATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa Mo (OopMyiie COeAMHEHHS; MACCOBYIO JIOJIO BELIECTBA
B pacTBOpE; MPOBOAUTH PACUYETHI IO YPAaBHEHUIO XMMHUECKON pPEaKIINH;

12) crnemoBaTh TpaBUIIaM IOJIB30BAHHS XHMHYECKOH TOCYIOW M J1aOOPaTOPHBIM
o0OpyJIoBaHMEM, a TakKe TpaBWwiIaM OOpamieHus C  BEHECTBAMH B COOTBETCTBUU C
MHCTPYKUMSMHU [0 BBINOJHEHUIO JITAOOPATOPHBIX XMMHUYECKUX OIBITOB M0 TOJYYEHHIO U
coOupaHuio ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHUCIIOTO Ta3a);

13) TpOBOIUTH pEaKIMH, MOATBEPXKAAIOIINE KAaYECTBEHHBIM COCTAaB Pa3IUUYHBIX
BEIIECTB: PACMO3HABATH OIBITHBIM NYTEM XJIOPUAOPOMHUA-, HOAMI-, KapOoHat-, docdart-,
CWIIMKAT-, Cylnb(aT-, TMIPOKCHI-UOHbI, KAaTHOHbl aMMOHHS M HOHBI HM3yYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEIIECTB;

14) npuMeHSATh OCHOBHBIE ONEPALMU MBICIUTEIbHOU AEATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, OOO0OIIEeHNE, CHCTEMAaTU3allUIO, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBS3€M — U1 M3y4eHUs CBOMCTB BEUIECTB MU XMMHUYECKUX PEaKIUil; €CTeCTBEHHO-Hay4YHbIE

METO/Ibl MO3HAHUSI — HAOIIOJCHUE, U3MEPEHUE, MOJCIIUPOBAHUE, IKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH ).
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